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Téom tat: Bai bao trinh bay két qua nghién ctru, danh gla tiém ning ning luong dién thuy
triéu (NLDTT) khu vuc quan dao Truong Sa va nha gian DK Viét Nam. Véi nhu cau st
dung dién cua quan - dan trén cic dao ngdy cang cao va yéu cau nghién ciru, danh gia tiém
nang ning lugng tai tao (NLTT) trong Chién lugc ning luong qubc gia, viéc nghién ciu,
danh gia tiém nang NLDTT ¢ khu vuc quéan d4o Truong Sa va nha gian DK Viét Nam la
yéu cau can thiét hién nay. Bai b4o trinh bay phuong phap nghién ctru, danh gia tiém ning
NLDTT cua cac tua-bin tram dién thuy tridu va nang luong dong triéu. Két qua nghién ciru
cho thay: Tai ting mit, tong tiém niang NLDTT udc tinh (AEP) tir 3,3-27,0 GWh/nim; tai
tang nuéc 20 m, AEP tir 2,3-26,4 GWh/nam; tai ting nuéc 50 m, AEP tir 0,7-20,5
GWh/nam. AEP c6 gié tri 16n nhat tai khu vuc bai ngdm Chim Bién, An Bang, Trudng Sa
Pong va tuong dbi 6n dinh véi dao dong tir 20,5-27,0 GWh/nam. Két qua nghién ctru, danh
gia tiém ning NLDTT khu vuc quén dao Truong Sa va nha gian DK Viét Nam lam co so
phuc vu cong tac quy hoach phat trlen xdy dung, khai thac nguon NLTT dién thiy tricu
khu vurc ngoai khoi dap (mg nhu cau sir dung dién sinh hoat, nghién ciru khoa hoc bién va
cac hoat dong chuyén mon khac.

Tir khéa: Dong triéu; Ning lugng tai tao; Tiém ning ning lugng; Truong Sa va nha gian
DK Viét Nam.

1. Giéi thi¢u

Néng luong tai tao (NLTT) téng truong ky luc vé cong suat dién va co vai tro tich cuc
ngdy cang 16n trong Chién lugc an ninh ning luong cia cac qudc gia ven bién, cai thién an
ninh nang lugng véi muc ti€u gidm thleu viéc su dung nhién li¢u hoa thach da tro thanh Van
dé trong tim tai cac cudc thao luan qudc té [1]. Tiém ning ctia nguon nang luong tur bién rat
16n, trong nhitng nim dau cua thé ky 21, trén thé gidi, nhleu quéc gia tién tién va phat trién
d4 di sau vao nghién ciru, trién khai khal thac cac nguén NLTT, trong d6 co ngudn ning
lugng tai tao dién thuy triéu. Hién tai, ngudn ning luong tir bién dai dién cho mot phan nho
nhét cta thi truong nang luong tai tao [1-3]. Hoat dong nghién ctru, ing dung khoa hoc trong
khai thac, sir dung nguon nang luong tai tao tir bién, dic biét 1a ngudn nang luong thuy triéu
phat trién tap trung cht yéu tai Chau Au (Anh, Phép, Scotland ...), Chau A (Han Quéc, Trung
Quéc ...), khu vic Bic My (Canada, M¥) va Australia [3-6].

Tap chi Khi tigng Thity vin 2023, 753, 1-12; doi:10.36335/VNJHM.2023(753).1-12  http://tapchikttv.vn/
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Céc ngudn nang lugng tai tao nhu: nang lugng Mat trdi, nang lugng sinh khéi, song, gio,
dong chay, niang luong thuy triéu ... Hién nay, viéc danh gia tiém ning ngudén NLTT trong
chién luoc phat trién, ddm bao an ninh ning lugng qudc gia dang duoc cac qudc gia trén thé
gidi quan tdm nghién ctru, khai thac va str dung [3, 6-9].

Dy tinh thuy triéu, dong triéu bang phuong phap binh phuong t6i thiéu theo chuan I0S
[10-14] da dat duge d6 chinh xac cao ve thoi gian, bién do, pha, toc do va huéng, dong tricu
dugc sur dung trong tinh toan, wéc tinh tiém ning ning lwong dién thay triu (NLDTT) cho
C4cC tua-bin cta tram dién thuy triéu; cac nghién ctru danh gia tiém ning NLTT, cong nghé
khai thac NLTT; danh gia tac dong méi trudng, hiéu qua kinh té duoc ddu tu va quan tim
ngay cang nhiéu [4-5, 15-17]. .

Viét Nam 1a qudc gia c6 1oi thé va thé manh vé bién v6i hon 3260 km duong bo bién va

hon mot triéu km? ving dic quyén kinh té. Tiém ning vé NLTT tir bién 1a rat 16n nhu: nang
luong song bién, ‘nang lugng dong chay bién, nang luong gio bién, nang lugng thuy tridu ..
[7, 9] Nghl quyet s0 55 cia BO Chinh tri xac dinh bao dam ving chic an ninh niang luong
qudc gia 1a nén tang, tién dé phat trlen kinh té-x4 hoi va da dang hoa cac loai hinh néng luong,
vu tién khai thac, str dung cac ngudn NLTT, trong do co nguon nang luong dién thuy tridu.
Céc nghién ctiru [7-9] & Viét Nam trong thoi gian gan day méi chi tip trung vao viéc danh
gi4 tiém nang NLDTT ¢ cac vung bién ven bo.

Déi voi khu vue quan dao Truong Sa va nha gian DK Viét Nam, viéc danh gia tiém ning
nang luong dién thuy triéu; tinh toan, phan tich va lya chon céc vi tri kha thi dé lép dat cac
tua-bin, xdy dung tram dién thiy triéu 1a van dé can dugc quan tim VA tiép can mot cach chi
dong. Niang lwong dong tridu véi tinh 6n dinh theo chu ky va sy dy tinh thiy triéu, dong tridu
dat d§ chinh xac cao [10-14, 16-17] da thuc day cac qubc gia ven bién tap trung nghién ciru
cac phuong thic, tiéu chuan ky thuét danh gia tiém nang NLDTT, tng dung cong ngh¢ khai
thac nguén NLTT dién thily triéu [2, 4-5]. Phan bd khong gian dic tinh thay triéu, dong triéu,
tiém nang NLTT khu vuc quan dao Truong Sa va nha gian DK Viét Nam can dugc nghién
ctru, phan tich va tinh toan chi tiét, khoa hoc cho timg dao, cac dao lién ké, cac bii can, nha
gian tai thoi diém hién nay va cho nhiing nam tiép theo.

Muc dich ctia nghién ctru 13: Panh gid, xac dinh tiém ning ning luong dién thuy tridu va
phan b6 khong gian nguén NLTT dién thiy triéu tai cac ddo, bai da khu vuc quan dao Truong
Sa va nha gian DK Viét Nam lam co sé phuc vu cho muc dich quy hoach, dinh hudng khai
thac va sir dung ngudn ning lugng tai tao dién thity tridu ¢ ving bién khoi.

2. S0 liéu sir dung va phwong phap nghién ciru

2.1. 86 liéu sir dung va khu viec nghién curu

S6 liéu str dung trong khu vuc nghién ciru 1a s6 lidu dong chay tir Ngan hang dit liéu bién
Chau Au (Copernicus Marine Data Store) [18] v6i do phan giai 0,25 x 0,25 d6 kinh-vi tuyén
trong ndm 2021; Phéan viing ché d¢ thiy triéu va dong tridu & Bién Dong [19]; Atlas diéu kién
tu nhién va moi trudng viing bién Viét Nam va ké can [20]; Dit liéu hang s6 diéu hoa (HSDH)
thity triéu toan cau do phan giai 0,125 d6 x 0,125 d6 kinh-vi tuyén trong mé hinh MIKE_21
[21]; S6 liéu quan tric muc nudc bién (thuc do) véi tan suat 01 gid/sd lidu [14]. Cac dir licu
néu trén dugc tong hop, phan tich dé danh gia tiém nang ning luong thiy tridu cia cc dao,
bai d4 thudc khu vire quan déao Trudng Sa va nha gian DK Viét Nam.

Khu vuc nghién ctru: Khu vyc quan dao Truong Sa va nha gian DK Viét Nam duoc lya
chon trong nghién ctru ¢6 vi d tir 06°00°00°°N dén 12°30°00”N, kinh d6 tir 110°00°00”E dén
116°00°00”’E (Hinh 1), c6 dién tich khoang 481.558 km?. Khu vuc quén dao Truong Sa Vé
nha glan DK c6 vai trd quan trong trong chién lugc bao vé an ninh quoc phong va phat trién
kinh té - xa hoi, khu vuc ndy c6 trén 100 dao, bai d4, bai can, bii ngam, gdc san ho nam rai
rac trong khu vuce [22].
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Ché d6 thuy tridu: Tinh chét thiy triéu khu vuc nghién ctru 13 nhat tridu khong déu [23].
Tuy nhién, tai mot sé dao, bai da: tinh chat thuy triéu khéng hoan toan 1 nhét tridu khong
déu [14].

Nghién ctru nay tap trung vao viéc danh gia tiém nang NLDTT khu vuc quan dao Trudng
Sa va nha gian DK Viét Nam trong nim 2021 va trong cé4c thang c6 bién do thay triéu cao
(thang 01, 6, 7 va 12) véi dai dién 1a thang 7, c4c thang co6 bién d6 thuy tridu thap (thang 3,
4,9 va 10) véi dai dién 1a thang 3 va cc thang co bién do thuy tridu trung binh (thang 02, 5,
8 va 11) voi dai dién 1a thang 11 [23]; dong thoi, phan tich va dénh gid do 16n thuy triéu ting
dan tir gitta dén hai dau Bic va Nam cua quan dao anh huéng t61 phan bd khong gian cua
tlem nang nang luong di¢n thuy trleu danh gia tiém nang nang luong dién thuy triéu tai mot
s6 do, bai da co dic tinh thuy triéu khong phai 1a nhat triéu khong déu [14].
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Hinh 1. Vi tri cac dao, bai d4 thudc khu vuc quin dao Trudng Sa va nha gian DK Viét Nam.
2.2. Phwong phap nghién curu

2.2.1. Phuong phap binh phuong téi thiéu phan tich dong triéu

Phuong phap binh phwong tbi thiéu phan tich, du tinh thiy triéu, dong triéu theo chuin
Institute of Ocean Sciences (10S) mé ta toc d6 dong triéu sir dung hé toa do hinh chir nhat va
bién phirc voi gbe thoi gian tham chiéu ctia ngay 01 thang 01 nam 1976 dé tinh toan cac chu
ky thién van [10—14] va dy tinh dong triéu.

Thyc té, khi mo ta dong tridu, huéng dong/tay va hudng bac/nam dugc chon lam cac
hudng x va y trong hé¢ toa do Descartes (Cartesian coordinate system). Hai thanh phan cua
dong trleu gom: thanh phan dong tridu theo chu ky va mdt tap hop cac thanh phan dong tridu
v6i cac tan sd oj [10-11], biéu thirc dong triéu tong quat duoc biéu dién bang mot bién phirc Z(t)

nhu sau:
Z(t)=X,(t) +z Xcos(ayt—g, )+|[ +Z Ycos(ojt— (pj)} (1)
Vi dong gop cuia thanh phan chung j vao Z(t), ta ¢ Zj(t) nhu sau:
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Z,(t)=Z; (t)+Z; (t)=a; exp(ie] +imjt)+a; exp(io; +iojt) )

2 22 2 512
, CX. +SY, CY.-SY. B CX.+SY, CY.-SY.
Trong do CHE 12 I 12 j Q) = 12 i 4 12 i

. CY,-SX, | _ CY, +SX,
¢ =arctan| ————! |;¢- =arctan| ——

: CX;+SY, | CX;-SY,

v , (~3Yj :\Qco§@j;8\q =X;sing; ’
Biéu thirc (2) cho thay véi moi thanh phan j, ¢6 hai vector lién két Z;" (t) va Z;” (t) quay
Véi toe do goc 1a w; (radians/h).

St dung phuong phap binh phuong tbi th1eu phan tich dong triéu diéu hoa [10-14] cho
cac chudi s6 liéu, két hop bd sung cac song triéu diéu hoa khi dy tinh thuy trleu dé khic phuc

tinh trang bo st mot sd song triéu ¥ nghia khi phan tich, tinh toan dong tridu cho thoi diém
hién tai va dy tinh cho cac nam tiép theo diing chu ky thién van.

:I;CXJ. = XJ.cos,(pj;SXj =X, sin 0

2.2.2. Phuong phap tinh toan tiém nang dién thity triéu khu vuc ven bién va ngoai khoi

Nang luong dong triéu do dong nudc bién tao ra dugc xac dinh 1a nang lugng dong hoc
¢6 sin trong dong nude chay ty do [5-6, 16—17], mat do cong sudt trung binh (Average Power
Density, kW/m?), dugc tinh bdi cong thirc sau:

ADP =+ Py (Unxf(U) = ; S (oW/m?) @)

Trong d6 p 1a mat do riéng cua nudce bién (kg/m3); U; Ia gia tri van tdc dong tridu trung
tdm cua bin (tia) thir i; f(U;) 1& ham phan phdi gia tri van toc dong triéu trong khoang thoi
gian do; i 13 chi s& bin (tia) cua thiét bi do ADP (Acoustic Dpppler Profiler: AWAC, SonTek,
DWR ...); Ng 1a s0 bin (tia) cta thiét bi do; Ve 1& van toc trung binh khoi mii ba va dugc
tinh bo1 cong thirc:

Ng
Vi =20 (U xF(U))) (i) @
Tai cac vi tri chua xac dinh gia tri van tdc dong tridu theo tang sau, qui luat 1/10" duoc
str dung dé tinh toan van toc dong triéu trung binh cho cac tang sau tai vi tri khao sat [6], khi
do, van tdc dong tri€u suy gidm theo chi€u sau dugc tinh nhu sau:

V=V, (%)m (mis) (5)

Trong d6 Vo 1a van téc dong tridu bé mit (m/s); z 1a khoang cach tir mit bién (m); d 1a
do sau (m).

Cong suét dién trung binh nam (Pyean, kW) dugc tinh béi cong thic sau:

I:>mean IZ:\EP(UI)Xf(UI) (kW) (6)

Trong d6 P(U;) = Payy) X Mr (KW) 1a cong sudt dién trung binh cho mdi bin (tia);
P.va) = 0,5pAU; (KW) 1a mat do cong suét trung binh trén mdi m?; f(U;) 1a % xé4c suét xut
hién ctia gié tri van toc 0,10 m/s trong mdi bin (tia) cua thiét bi do ADP; A (m?) 1a dién tich
cit ngang vudng goc v4i dong chay; ng 12 % hiéu suit ciia rotor trong tua-bin tram dién thuy
tridu, ng = 38-45% [6];

Van tc dong tridu trung binh 16n nhit tai thoi diém nudce 16n (VE ), nudc rong (VE )
va mat do nang luong trung binh dugc cho bdi cong thirc [16-17, 24] sau:

_ (V;aX +Vn'fax)
Vimax = O,SXf (m/S) (7)
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1 4 (0.9%Vime) # (Vi)
PmeanzADPxAzzxgx 5 xpxA (KW) (8)

Khi d6, tong lugng ning lwong dién (Annual Energy Production - AEP, kWh/y) hay tiém
niang nang luong thiy tridu tai mot vi tri trong mot nam xéac dinh boi cong thic sau:

AEP = 8760 x Ay X Pmean (KWhly) 9)

Trong d6 AEP (kWh/y) la tong luong nang luong dién hay tiém nang nang luong dién;

A, (%) 1a phan trim kha dung c6 thé khal thac nguon nang luong dién thuy triéu tiém ning

va A, thuong khong vuot qua 50% tong cong suat co thé khai thac (tiém ning ning luong

udc tinh) tai mot khu vuce tinh toan [6, 1617, 24].

Quy trinh tinh toan, danh gia tiém nang NLDTT dugc thyc hién theo so dd sau:

So ligu thiy triéu
dw tinh (MIKE 21,
phwong phap I05)

S —

Kiém dinh s liéu
thiy triéu di tinh

!
| |

b ¥
Khong chinh xic D | Chinh xac D

¥

56 ligu dang chiy (file*.nc)

|
I

-Xily
- Phin ting

Tinh toin vin tic dong triéu cyc dai khi nwée lom, nwée rong

¥

Tinh toén tiém ning ning hegng thiy tridu (AEP, MWhiy)

]

M¢é phéng AEP (Bdn &8 phin b8 AEP)

Hinh 2. So d6 xac dinh, danh gia tiém nang ning luong dién thuy triéu.

2.2.3. Phuong phap d4nh gia sai s6

Dy tinh thuy triéu bang phuong phap binh phuong t6i thiéu theo chuan I0S [10-14] va
chat lugng du tinh, canh bao cac trj s6 thiy van, hdi van [23, 25-26] la “du d9 tin cdy” dugc
danh gia thong qua céc tiéu chi danh gia sai sd.

Tiéu chi danh gia sai sb thuong dugc st dung trong thuc té du bao nhu sau:

+ Sai s6 trung binh (Bias)

. 1 N
Bias = (3.,(IF ~0)) (10
+ Sai s6 tuyét d6i trung binh MAE (Mean Absolute Error)
1 <N
wae- L3 (o) @

+ Cin cta sai s6 binh phuong trung binh RMSE (Root Mean Squared Error)

RMSE = \/— (F -0, ) (12)
Xéc dinh sai s6 cho phép cua yéu td trong trudng hop c6 thoi gian du kién [25] duoc cho

boi cong thuc:
S, =0,6743, (13)

5, = \/Zil(AYi _AY) (14)

n-1
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Trong d6 N 14 s6 s6 hang cua dir liéu; Fi la tri s6 dy bao; Oi 1a tri s6 thuc do twong mg
tht i; 8, 1a d6 1éch chuén cua cac yeu tb trong thoi gian dy kién; AY; 1a bién do cta yéu tb
trong thoi gian du kién duoc tinh bang hiéu sb giita trj s6 sau thoi gian du kién (t+At) Vi tri

s tai thoi diém (t); AY 1a chuén cua chudi s6 lidu AY;; n 13 sb s6 hang trong ddy s tinh toan
(voi dieu kién n > 30).

3. Két qua va thao ludn

3.1. Pdnh gid két qua du tinh thiy triéu

S liéu thiy triéu nam 2021 duoc du tinh bang phuong phap binh phwong tdi thiéu theo
chuan IOS. Bién do va pha cua 08 song triéu chinh tai mdt so ddo dugc thé hién tai Bang 1.

Bang 1. Bién d6 va pha cta 08 song triéu chinh tai Phan Vinh, Tién Nit, Truong Sa, Truong Sa Dong

va Nam Yét.
Phan Vinh Tién Nir Truong Sa Truwong Sa Pong Nam Yét
T S(')I:lg Ao=110cm Ao =105cm Ao =108 cm Ao =106 cm Ao =102 cm

trieu H Pha H Pha H Pha H Pha H Pha

(cm) ()] (cm) ()] (cm) (49 (cm) (dd) (cm) (dd)
1 M2 17,11 295,44 17,74 291,67 17,66 92,87 17,51 90,16 16,68 288,35
2 S2 4,37 344,24 8,13 341,70 7,24 120,39 7,41 117,42 8,98 316,22
3 N2 3,75 273,32 2,46 276,06 3,29 83,93 3,29 79,81 324 27241
4 K2 1,19 348,19 2,21 345,75 1,90 121,10 1,90 119,26 2,44 318,47
5 K1 42,66 301,52 26,80 317,31 3504 193,04 3454 19259 2326 287,71
6 01 28,28 251,44 30,10 255,14 30,30 152,37 30,09 151,89 26,72 242,65
7 P1 14,12 297,76 8,87 312,65 12,13 19426 11,94 193,95 7,70 284,33
8 Q1 6,21 219,12 4,92 246,54 5,38 132,06 5,33 131,92 5,18 220,30

Danh gia két qua dy tinh thiy triéu tai mot s6 vi tri thude khu vue quan dao Truong Sa
va nha gian DK Viét Nam trong nghién ctru sir dung cac chi s6 thong ké Bias, MAE, RMSE
va xéac dinh sai s6 cho phép S, £ cua yéu t6 trong trudng hop dy tinh ¢6 thoi gian dy kién.

Bang 2. Théng ké sai s6 tai mot s6 vi tri khu vire quin dao Trudng Sa va nha gian DK Viét Nam.

Chi sé Phan Vinh Tién Nir Truong Sa Truong Sa Pong Nam Yét
Bias 0,034 0,042 0,058 0,040 0,054
MAE 0,039 0,042 0,065 0,043 0,005

RMSE 0,043 0,052 0,068 0,046 0,019
Scf 0,037 0,045 0,061 0,042 0,013

Két qua dy tinh thuy triéu béng cach so sanh muc nudc du tinh va thuc do tai dao Phan
Vinh va dao Tién N@r [14, 25-26].

PhanVinh_Thucdo [m]
PhanVinh_Dutinh  [m]
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Hinh 3. Thuy triéu Phan Vinh (thuc do-d6, du tinh-xanh) tir ngay 28/06/2021 - 28/07/2021.
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Céc sai sb thong ké cho thay: Sai sd trung binh (Bias) c6 gié tri tir 0,034-0,058 m, sai sb
tuyét dbi trung binh (MAE) c6 gia tri tir 0,005-0,065 m; chi s6 RMSE c6 gia trj tir 0,019-
0,068 m; chi s6 Scf ¢ gid tri tir 0,013-0,061 m. Hinh 3-4 1a két qué so sénh thuy triéu dy tinh
va thyuc do (bién d6 va pha) tai dao Phan Vinh, Nam Yet Két qua phén tich cac chi s danh
gid sai s6 cho thiy: Do chinh x4c cta du tinh thuy tridu dam bao “du do tin cay” dic trung
boi d6 1éch binh phwong trung binh gitta muc nudc timg gid du tinh va myc nude quan tric
[25-26].

TienNu_Thucdo [m]
TienNu_Dutinh  [m}
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Hinh 4. Thiy tridu Tién Nit (thuc do-do, dy tinh-xanh) tir ngay 17/08/2021 - 26/09/2021.

Cac két qua phan tich, tinh toan cho thay: S6 liéu du tinh thily tridu tai cac déo, bii da
khu vuc quan dao Truong Sa va nha gian DK Viét Nam véi do chinh xac hon 90% duoc
ding dé tinh toan van toc dong tridu cuc dai khi nudc 16n, nude rong. Dong tridu cuc dai khi
nude 16n, nude rong dugce tinh toan theo khoang thoi gian 10 phut mot 1an [16-17, 24].

S6 lugng cac song triéu didu hoa sir dung trong phan tich dong triéu duge xem xét chi
tiét theo chun 10S va phu thudc vao do dai chudi so liéu quan tréc (thyc do) tai timg vi tri.
Thuyc té, khi s6 luong cac song tridu didu hoa ting 1én, bién dova tc do, pha va hudng trong
du tinh thuy tridu, dong tricu c6 do chinh xac cao hon, mdi twong quan sé lidu thyc do-du
tinh tot va s liéu du tinh sat véi thuce té.

3.2. Phdn bé khéng gian cia tiém ning ndang lwong thiy triéu khu viee quan ddo Truong Sa
va nha gian DK Viét Nam

S liéu dong chay v&i do phan giai 0,25 x 0,25 d6 kinh-vi tuyén trong nam 2021 duogc
xir 1y tir dinh dang file* .nc sang file*.txt va phan ting dong chay. Sb liéu dong triéu tai cac
dao, bai da thudc khu vuc quan dao Trudng Sa va nha gian DK Viét Nam dugc phén tich va
tinh toan tai 24 vi tri. Téng lugng nang luong dién tiém niang hang nim trung binh (AEP)
dugc tinh toan cho ting vi tri vdi cong thire (7, 8, 9).

Bang 3. Tiém ning ning lugng ting mat khu vic quan dao Truong Sa va nha gian DK Viét Nam

(thang 7 nam 2021).
Tén tram anax anax Vinax A Pmean Ay AEP
: (m/s) (m/s) (m/s) (m? kw (%) (GWhly)
Song Tt Tay 0,550 0,245 0,318 2500 7456,0 0,4 15
Pa Nam 0,530 0,184 0,286 2500 5401,3 0,4 1,6
Nam Yét 0,300 0,096 0,158 2500 921,5 0,4 0,3
Son Ca 0,530 0,341 0,348 2500 9805,2 0,4 2,0
PaLén 0,260 0,250 0,204 2500 1968,4 0,4 0,6
Nui Thi 0,470 0,423 0,357 2500 10567,1 0,4 15
Sinh Ton 0,340 0,298 0,255 2500 3853,6 0,4 1,1
Sinh Tén Péng 0,440 0,390 0,332 2500 8484,7 0,4 1,4

Co Lin 0,330 0,141 0,188 2500 1550,5 04 0,5
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A Vrp;mx VrE;zux Vinax A Pmean Ay AEP
Ten tram (mis) (mis) (mis) (m?) KW (%) (GWhy)

Len Pao 0,530 0,358 0,355 2500 103906 04 14
Trudng Sa 0,270 0,263 0,213 2500 2246,9 04 0,7
P4 Pong 0,620 0,179 0,320 2500 7569,1 04 23
P4 Lt 0,260 0,156 0,166 2500 1068,3 04 03
Ni Le 0,440 0,171 0,244 2500  3384,7 0,4 1,0
Phan Vinh 0,330 0,165 0,198 2500 1799,8 0,4 05
P4 Tay 0,550 0,226 0,310 2500 6934,1 0,4 2.1
Tién Nit 0,490 0,197 0,275 2500 48114 04 14
Téc Tan 0,440 0,378 0,327 2500 8122, 0,4 1,6
Truong Sa Dong 0,560 0,257 0,327 2500 8092, 04 2.4
An Bang 0,550 0,322 0,349 2500 98390 0,4 21
Thuyén Chai 0,430 0,134 0,226 2500 2662,2 0,4 08
Ba Ké 0,430 0,180 0,244 2500 33682 0,4 1,0
Phuc Tin 0,310 0,119 0,172 2500 11716 0,4 03
DK1 7 0,450 0,131 0,232 2500 2910,3 0,4 09

Trong do VE . VE . 13 van tdc dong triéu cuc dai khi nude 16n, nude rong; A (mz) la
dién tich cit ngang vudng goc véi dong chay; p (kg/m3) la mét do riéng cta nude bién; A,
(%) 13 phan trim kha dung c6 thé khai thac ngudn ning luong dién thuy tridu tiém ning,
trong nghién ciru ndy, nhom tac gia st dung A, = 40%, p = 1023 kg/m® va IMW = 1000
kW, 1GW = 1000 MW.

Phén b6 khong gian tiém ning ning lugng thily tridu trong ndm 2021 tai 24 vi tri thudc
quan dao Trudng Sa va nha gian DK Viét Nam & cac tang nuée Om, 20m, 50m va 100m duoc
thé hién trén cac hinh 5a-5d.
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Hinh 5. Phan bd khong gian tiém ning niang luong dién thuy triéu tang: (a) Om, (b)
20m, (c) 50m, (d) 200m nam 2021.
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Phén b khong gian tiém ning ning luong thiy triéu cho thdy: O khu vye bai ngdm Chim
Bién, ddo An Bang va dao Truong Sa Pong, tai tang mat (Om), tiém ning ning luong thuy
triéu (AEP) dat tir 23,0 dén 27,0 GWh/nam; tai ting 20m, AEP dat tir 11,0 dén 26,4
GWh/nim; tai ting 50m, AEP dat tir 11,6 dén 20,5 GWh/nam; tai ting 100m, AEP dat tir 8,3
dén 10,2 GWh/nam. Tuy nhién, tai khu vuc déo Trudng Sa Pong, tiém ning ning luong thity
triéu kha 6n dinh tai ting Om, 20m va 50m trong ca nim véi gia tri AEP dao dong tir 20,5
dén 27,0 GWh/nam.

Bang 4. Tiém ning ning lugng dién thiy triéu cac ting nude khu vuc quan dao Truong Sa va nha
gian DK Viét Nam nam 2021.

A Toa dj (dd, phit) AEP (GWh/y) ¢ 9 sdu
Ten tram Vi dp (N) Kinh d (E) om 20m 50m 100m
Song Tu Tay 11°25'00" 114°19'00" 15,2 3,7 47 2,6
b4 Nam 08°56'00" 114°18'00" 20,0 54 0,7 1,4
Nam Yét 08°56'00" 114°21'00" 3,7 16,3 12,0 7,1
Son Ca 10°22'00" 114°27'00" 18,0 13,1 6,5 3,1
ba Lén 10°02'00" 113°50'52" 10,6 18,9 4,6 51
Ni Thi 10°25'00" 114°35'00" 15,5 7,5 11,5 2,1
Sinh Tén 09°53'00" 114°19'00" 8,8 2,3 9,3 4,6
Sinh Tén Péng 09°54'00" 114°33'00" 16,3 34 3,2 4.8
Cé Lin 09°46'00" 114°15'00" 33 7,1 11,8 7,2
Len Pao 09°47'00" 114°22'00" 19,0 49 11,0 1,3
Truong Sa 08°38'00" 111°55'00" 9,2 8,7 9,0 6,1
ba bong 08°50'00" 112°33'00" 23,7 17,7 13,9 4,6
ba Lat 08°39'00" 111°40'00" 6,8 59 10,6 8,5
Ndi Le 08°45'00" 114°12'00" 9,7 6,1 9,1 43
Phan Vinh 08°58'00" 113°41'00" 14,9 8,3 13,8 8,1
ba Tay 08°54'00" 112°15'00" 24,8 5,2 14,1 10,3
Tién N 08°52'00" 114°39'00" 19,5 6,2 16,2 8,6
Téc Tan 08°48'00" 114°00'00" 20,8 6,1 111 43
Truong Sa Pong 08°55'00" 112°20'00" 27,0 26,4 20,5 10,2
An Bang 07°53'00" 112°55'00" 23,0 10,9 11,6 8,3
Thuyén Chai 08°16'00" 113°28'00" 11,2 6,6 13,3 3,7
Ba Ké 07°56'00" 111°43'00" 238 15,6 13,6 9,1
Phuc Tén 08°09'00" 110°36'00" 3,6 6,7 7,2 6,1
Nha gian DK1_7 08°01'00" 110°37'00" 9,8 4,9 2,4 0,1
Phén b tiém nang ning lugng (GWh/y) ndm 2021 tai khu vye quin dao
Truong Sa va nha gian DK Viét Nam
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Hinh 7. Phan bé tiém ning ning lugng dién thiy triéu cac ting nudc Om, 20m va 50m nam 2021.
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Theo ket qué trén Bang 4, tong tiém niang nang luong dién thuy trleu phan b cao nhét &
khu vic gan dao Truong Sa Pong véi AEP tai tang Om, tAng 20m va tang 50m dao dong tur
20,5 dén 27,0 GWh/nam; khu vuc c6 AEP thap nhat 14 bii d4 Phic Tan va DKI1 7 véi mirc
nang luong tiém ning dao dong tir 2.4 dén 9,8 GWh/nam.

Trong céc thang co bién do thuy tridu cao (thang 7), thang c6 bién do thuy triéu thap
(thang 3) va thang c6 bién do thuy triéu trung binh (thang 11), tiém ning ning luong dién
thiy tridu trung binh thang tai ting mit 1an luot 1a 1,213 GWh/thang, 1,114 GWh/thang va
1,177 GWh/thang. Téc d6 dong triéu va bién do thuy triéu c6 anh hudng 16n t6i tiém ning
nang lugng dién thuy tridu tai timg vi tri.

4. Két ludn

Bai bao nghién ctru va danh gia tiém ning ning luong dién thuy triéu & khu vuc quan
dao Truong Sa va nha gian DK Viét Nam. Céc két qua phan tich va danh gia cho thay:

- Muc nudc thuy triéu du tinh timg gio trong nam 2021 tai cac tram c¢6 d6 chinh xac hon
90%, hé s6 tuong quan R?> 0,90 va két hop s6 liu dong chay €0 d¢ phan giai 0,25 x 0 25
d6 kinh-vi tuyén lam co so dir lidu dau vao dé tinh toan dong triéu, wdc tinh va danh gia tiém
nang ning luong dién thiy triéu. Do 16n bién do thiy tridu tai khu vuc quan dao Trudng Sa
va nha gian DK Viét Nam tir 1,63m dén 2,10m.

- Tai khu vuc quan déo Truong Sa va nha gian DK Viét Nam, tiém nang nang luong dién
thity triéu 16n nhat thuéc khu vuc bii ngam Chim Bién, dao An Bang va dao Truong Sa
Dong, tai téng mat (0m), tiém nang nang lugng thuy triéu (AEP) dat tir 23,0 GWh/nam dén
27,0 GWh/nam; tai tang 20m, AEP dat tir 11,0 dén 26,4 GWh/nam; tai ting 50m, AEP dat tir
11,6 dén 20,5 GWh/nam.

- Tai khu vuc déo Truong Sa Pong, tiém ning ning lugng thuy triéu kha 6n dinh tai tang
Om, 20m va 50m, gia tri AEP dao dong tir 20,5 GWh/nim dén 27,0 GWh/ndm véi van toc
dong triéu cuc dai l0c nude 16n va nude rong lan luot 14 0,560 m/s va 0,257 m/s. Toc do dong
tridu va bién d¢ thiy triéu c6 anh huong 16n t6i tiém nang nang lugng dién thuy tridu tai timg
vi tri.

- Can c6 nhiing nghién ciru chi tiét hon vé phan bd khong gian tiém nang nang lugng
dién thuy triéu tir cac chudi s liéu thuc do (dong chay, dong triu, thuy triéu, dia hinh day
blen .) va ung dung cac md hinh s0 tri mo phong, danh gia tiém nang nang lugng dién thuy
tridu tai cac tang nudc lam co s¢ khoa hoc cho viée qui hoach, dinh hudng phat trién, khai
théc va sir dung ngudn ning lugng thity triéu & cac ving bién xa dat lién (cac d4o, bai d4, nha
gian) trong thoi gian toi.

- Toc d6 dong triéu cyc dai luc nude 16n, nude rong can duoc quan trac ciing thoi diém
quan tric muc nudce bién (nghiém triéu) trong cac thang thiy tridu c6 bién d6 cao, thap, trung
binh va xem xét, danh gia anh hudng, tic dong cua bio, gio, song, khi quyén, dic tinh dia
hinh d4y bién téi téc do dong triéu.

- Viéc khai thac va str dung ning luong tai tao co ¥ nghia 16n trong viéc on dinh cung
cap dién cho cac ving khoi xa va lam giam luong khi carbon gy hiéu tng nha kinh. Bén
canh d0, cAn ¢ nhitng bao céo, nghién ctru khoa hoc danh gia tic ddng méi truong, tinh kKinh
té khi trién khai thuc hién cac tram dién thuy triéu.

- Xay dung co s dit liéu hing sb diéu hoa dong triéu va thuy tridu phuc vu hoat dong
nghién ctru khoa hoc, nhiém vu cy thé, ddng thoi lam co s& dir liéu ddu vao cho cac md hinh
sO tri mo phong va danh gid tiém ning nang luong tai tao.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: P.V.H.; D.Q.T.; P.T.T.; Xu ly s lidu:
P.V.H.; P.T.T.; Viét ban thao bai bao: P.V.H.; D.Q.T.; Chinh stra bai bao: P.V.H; B.Q.T.
Loi cam on: Bai bao hoan thanh nho vao két qua cua: Hoi nghi Khoa hoc Qudc té Bién Pong
2021 “Thé ky Khoa hoc Cong nghé bién vi twong lai cua dai duong”.
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Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Researching and evaluating the tidal energy potential in the
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Abstract: The article presents the results of a study and evaluation of the tidal energy
potential in the Truong Sa archipelago and the DK platform, Viet Nam. With the increasing
electricity demand for both the military and civilian populations on the islands, along with
the requirement to research and assess the potential of renewable energy sources in the
National Energy Strategy, studying and evaluating the tidal energy potential in the Spratly
archipelago and the DK platform Viet Nam is a necessary task at present. The article outlines
the research method and evaluation of the tidal energy potential of tidal power stations and
tidal current energy. The research results indicate the following: At the surface level, the
estimated tidal energy potential (AEP) ranges from 3.3 to 27.0 GWh/year; at a water depth
of 20m, AEP ranges from 2.3 to 26.4 GWh/year; at a water depth of 50m, AEP ranges from
0.7 to 20.5 GWh/year. The highest AEP is found in the areas of Chim Bien, An Bang, and
Truong Sa Dong, with a relatively stable range from 20.5 to 27.0 GWh/year. The research
outcomes and assessment of the tidal energy potential in the Truong Sa archipelago and the
DK platform Viet Nam serve as a foundation for development planning, construction, and
exploitation of offshore renewable tidal energy sources to meet electricity needs for daily
use, scientific marine research, and other specialized activities.

Keywords: Tidal currents; Renewable energy; Energy potential; Truong Sa archipelago and
DK platform, Viet Nam.
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Tém tit: Dung dich khoan déng mdt vai trd quan trong trong coéng tac khoan phuc vu khao
sat dia chat, xay dung va khai thac nu¢c.Tinh chét cua dung dich khoan bi 4nh hudéng boi
nhiéu yéu t6 khac nhau. Mot trong s6 d6 13 anh huéng ciia mudi khi khoan ¢ cac khu vuc bi
nhiém mdn. Trong bai bao nay, anh hudng cua ham luong bentonite, thoi gian 4 va ham
luong mudi Ién tinh chat ctia dung dich khoan duoc dénh gia thong qua céc thi nghiém theo
tiéu chuan ciia Vién dau khi Hoa ky (API). Két qua tir thi nghiém chi ra rang, ham lugng
bentonite va thoi gian ¢ ¢6 anh huong 16n dén d6 nhét, kha ning that thoat nudce cia dung
dich khoan. Khi tang lugng bentonite tir 1% lén 5% khéi luong, do nhét déo tang tir 0,5 cP
Ién 5,5 cP trong khi lwong nudc thai ra giam tir 43,2 ml xudng 18,3 ml. Nguoc lai, sy nhiém
man do mudi NaCI lam giam chét luong cua dung dich khoan. Cac thong s0 d6 nhot giam
dang ké khi tang nong do NaCl. Két ‘qua ghi nhan dugc tir thi nghiém d¢ thai nude cho thay
lugng nude that thoat tang xap xi gap 2 lan khi tang luong NaCl tur 0,5% 1én 2% ti 1€ theo
kh01 luong. Céac két qua tir thi nghiém la co so dé tiép tuc nghién ctru anh hudng cua cac yéu
t6 khac 1én dung dich khoan, gop phan nang cao hiéu qua ctia cong tac khoan & cac khu vuc
nhiém min, ven bién.

Tir khéa: Dung dich khoan; Anh huéng ciia mudi; Bentonite; Ngap man.

1. Giéi thi¢u

Khoan 1a qua trinh pha huy dat da trong 1ong dat tao ra gleng hozic duong dan nham phuc
vu: Khai thac dau khi, khai thac nudc, ham ngam, khoan coc nhdi va khao sat dia chét,... Pic
biét, trong nganh cong nghiép. dau khi thi cong tac khoan dugc xem nhu 1a mot hoat dong tién
quyét bat budc can phai co dbi v6i bat ki mot dy an 16n nho nao. V& mat tai chinh, chi phi
khoan cho mét dy an dau khi binh quan s& chiém tir 50-80% trén tong chi phi & giai doan tiém
kiém tham do va 30 dén 80% trén tong chi phi phat trién mo [1].

Trong khi khoan, chét luong dung dich anh huong rat 16n dén hiéu qua cia mot giéng
khoan vi chi phi cho dung dich khoan duoc wéc tinh chiém khoang 25-40% cua toan b chi
phi cong tac khoan [2]. Bé dam bao qué trinh khoan dat hiéu qua t6t nhat, hdn hop dung dich
khoan s& dam bao mét sd chirc ning chinh nhu: (i) Giam nhiét d6 va ma sat do qua trinh pha
huy dat da gay ra [3]. Chuc ning thir hai cta dung dich khoan 1a dwa cac dat da bi pha huy
trong qua trinh khoan tao ra di 1én bé mat [3]; (ii) Lam sach day giéng, dung dich khoan s&
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dugc bom thong qua chudi can khoan va tao ra ap luc dé day cac vun dit da pha huy trong qua
trinh khoan 1én bé mat; (iii) Duy tri ap suét day giéng, giam nguy co xam nhép cua nudc hodc
khi ty nhién tir thanh hé vao giéng [3]; (iv) On dinh thanh giéng khoan, ngén khong cho mat
mét dung dich khoan nhd vao 16p sét xung quanh thanh giéng [4]; (v) H3 tro thu thap va minh
giai cac dir liéu tir mau 15i, dia vat 1y [5].

Céc loai dung dich khoan khéc nhau duoc x4c dinh dya trén chat nén bao gdbm gdc nuée,
gbc dau va dung dich dang khi [5]. Dung dich khoan dang khi dugc hiéu mun khoan dugc van
chuyén boi ap luc tir viée thoi khi tde d6 cao. Vi céc tinh chat thanh hé va dleu kién ky thuat,
cac nha thau khoan tai Viét Nam thuong vu tién st dung cac loai dung dich gbe nude va gde
dau [6]. Dung dich khoan gbc dau duoc st dung khi khoan qua cac dja ting phtre tap dé bi su
c¢b do sét trrong nd, nhiét do phire tap. Nhuoc diém cta dung dich khoan goc dau 1a nguy co
6 nhiém mai trudng va chi phi cao Vi vay, dung dich khoan gbe nuée duoc uu tién sir dung
rong rai trong nhiéu linh vuc nhu khoan dau khi, khoan khao sat dia chét, xay dung va khai
thac nude. Dung dich khoan gdc nudc duge pha ché don gian v6i thanh phan chinh 1a sét
bentonite, chi phi hop 1y va giam thiéu tac dong méi trudng.

Gan day, tai Viét Nam, nhiéu du an dugc phat trién doc theo cac ving ven bién [7], cling
nhu nudc bién dang lam tinh trang nhiém man ting cao [8] kéo theo d6 cong tac khoan va thi
cong cic cong trinh & nhitng ving nay dién ra thuong xuyén hon [9]. Tuy nhién, mot trong
nhiing thach thirc khi khoan & nhitng viing ven bién nay 13 su tac dong ctia mudi (chu yéu Ia
NaCl) 1én tinh chat cta dung dich khoan [10]. Mot s6 nghién ctru vé anh hudng ctiia mudi 1én
tinh chit cua dung dich khoan di dugc cong bd boi cac tac gia trén the gioi. Tac gia [11] da
t1en hanh céc thi nghiém trén dung dich khoan goc nude ¢ chira mudi KCI. Sy c6 mit cua
mudi KCI 1am giam d6 nhét cua dung dich khoan gbe nude. Nghién ciru chua dua ra két qua
vé d6 thai nudc cua dung dich. Nghién ctru ctia [12] chi ra rang su nhiém ban ciia mudi NaCl
lam cho dung dich bi giam d nhot va dién trd suat khoang tir 10-18%. Nghién ctru ctia [13]
da danh gia anh huong cuia mudi MgClz 18n chét lugng cuia dung dich khoan. Tac gia két ludn
rang mudi MgCly 1am suy giam céc tinh chat do nhét ciia dung dich va lam ting lwong nudc
that thoat vao thanh hé. Tai Viét Nam, cac nghién ctru vé dung dich khoan sir dung trong khao
sat dia chit, xdy dung va khai thic nudc van con it. Nghién ctru nhom tac gia [6] trinh bay bai
b4o vé danh gia tinh chat dung dich khoan ap dung cho khu vyc ¢6 ham lugng CO2 cao.
Nhom tac gia khao sat anh huong ctia khi CO, Ién tinh chat ciia dung dich trong qua trinh thi
cong tai thyc dia. Do do, viéc nghién ctru tinh chét cua dung dich khoan bentonite dudi tac
dong ctia mudi 1a rat cap thiét.

O nghién ctru ndy, anh hudng cua ham lugng bentonite, thdi gian i dung dich va ham
luong mudi NaCl Ién cac tinh chat cua dung dich khoan s& dugc danh gia. Cac mau dung dich
dugc pha tron va danh gia cac tinh chat luu bién va thai nudc ¢ diéu kién phong thi nghiém.
Thyc nghiém cho thiy, sy xuat hién cua mubi NaCl lam giam chét luong ctia dung dich
khoan bentonite. Ham lugng mudi cang cao co thé gy ra sut ' |
giam vé d6 nhot cua dung dich va gia tang luong nudce thai ra
trong sudt thoi gian thi nghiém. Tur do gitip dua ra cac giai phap
khic phuc va nang cao chat luong cta dung dich khoan bentonite
trong cac nghién ctru ké tiép.

2. Vat liéu va phwong phap thi nghiém

2.1. Vat liéu

Nuéc sir dung trong thi nghiém duoc lay tir hé thong nude &
khuon vién trudng Pai hoc Bach Khoa, Pai hoc Quéc gia thanh
phd Hb Chi Minh. Bentonite dang bot dwoc cung cip bai Phong | B
thi nghiém hién truong, Khoa Ky thuat Dia chat va Dau khi “Hinh 1. Bt bentonite.
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(Hinh 1). Muoi Sodium Chloride (NaCl) c6 khoi lugng phan tir (M = 58,44) v6i do tinh khict
> 99,5% duoc san xuat bdi cong ty Guangdong Guanghua, Trung Qudc.

2.2. Quy trinh thi nghiém

(b) Hamilton Beach (c) Model 800 Viscometer

Do ty trong

D6 day lop bun Do d¢ thai nude

(f) Filter cake (e) Ofite Filtration (d) Mud balance

Hinh 2. Quy trinh thyc hién thi nghiém.

Can dién tr Explorer Balances (Ohaus Corporation, Hoa Ky) duoc dung dé xac dinh
khoi lugng cac hoa chat sir dung. Sau d6, hdon hop ctia nude, bentonite va mudi dugce khuay
véi toe d6 quay 6000 vong/ phut trong 30 phut bang may khuay téc d6 cao (Hamilton Beach,
Hoa Ky), dugc trinh bay & Hinh 2b. Ty 1& % khéi luong cac thanh phan cua dung dich duoc
trinh bay ¢ Bang 1. Dung dich dugc t trong thoi gian 24 gid va 48 gio sau khi khudy nham
danh gi4 anh huong cua thoi gian 1 1én tinh chat dung dich khoan. Thiét bi do ¢ nhot Model
800 Viscometer (OFI Testing Equipment, Inc., Hoa Ky) (Hinh 2c) dugc dung dé xac dinh
tinh chat luu bién ctia dung dich. Can ti trong du0’c ding dé do ty trong cua dung (Hinh 2d).
Cudi cung, d6 thai nuwdc va do day 16p bun duge xac dinh bang cach tién hanh thi nghiém do
thai nude voi thiét bi OFITE Filtration (OFI Testing Equipment, Inc., Hoa Ky) (Hinh 2f).
M&i phép do duoc 13p lai hai 1an. Cac thi nghiém dugc thuc hién theo tiéu chuan cia Vién
Dau khi Hoa Ky (American Petroleum Institute - API).

Bing 1. Cong thiic pha tron dung dich theo ty 1& % khoi lugng.

N Nuére Bentonite NaCl Thoi gian W
Mau
(%) (%) (%) (gi0)
F1 99,0 1,0 0,0 0
F2 97,0 3,0 0,0 0
F3 95,0 50 0,0 0
F4 95,0 50 0,0 24
F5 95,0 50 0,0 48
F6 94,5 50 0,5 0
F7 94,0 50 1,0 0
F8 93,5 50 15 0
F9 93,0 50 2,0 0
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2.3. Xdc dinh tinh chat luu bién cia dung dich

D6 nhot cua dung dich sau khi khudy tron s& duoc do bang may do d6 nhét Model 800
Viscometer (OFI Testing Equipment, Inc., Hoa Ky) (Hinh 2c). S6 doc & 600 va 300
vong/phut duge st dung dé tinh do nhdt biéu kién (apparent viscosity - AV), d6 nhét déo
(plastic viscosity - PV) va gi¢i han chay (yield point - YP) theo cac cong thue (1), (2), va (3)
[14]. Ngoai ra con c6 thong s Iuu bién 1a d6 bén gel (gel strength - GS) duoc do tai s6 doc
GEL sau 10 gidy va 10 phat (Gel 10 gidy va Gel 10 phuat). Cac thong s luu bién di ké trén
duoc thuc hién theo tiéu chuin API.

AV = 97 (cP) (1); PV =040~ (cP) (2); YP =

(263002 600) (Pa) (3)

Trong d6 0,12 s6 doc tai 600 vong/phut; 0,,, 12 s6 doc tai 300 vong/phut.

2.4. Xac dinh do thai nuoc cua dung dich

Dung dich khoan sau khi khudy tron duoc giir trong thiét bi véi ap suit 6,89 bar trong
thoi gian 30 phat. PO thai nude 13 luong nude tach ra tir hdn hop dung dich khoan va that
thoat qua thanh giéng. Do thai nudc ciia dung dich dugc do bang thiét bi OFITE Filtration
(OFI Testing Equipment, Inc., Hoa Ky) dugc cho ¢ Hinh 2f. Lugng nudc thoat ra duge do
bang dng dong co chia do. Trong thi nghiém nay, gidy loc dugc sir dung dé do do day 16p bun
cua dung dich khoan bentonite.

3. Két qua nghién ciru va thao luin

Bang 2 trinh bay cac théng sé do duoc cia 9 mau dung dich. Mau F1, F2, F3 véi cach
phan tich gitr nguyén thoi gian 1 1a 0 gid va ting ham lugng bentonite tir 1% dén 5%. Mau F3,
F4, F5 v6i hudng thi nghiém trong viéc khong doi ham lugng bentonite 13 5% nhung thay doi
thoi gian i dung dich tir 0 gio, 24h gio, va 48 gio. Mau F3, F6, F7, F8, F9 thay d6i ham luong
NaCl tir 0%, 0,5%, 1%, 1,5%, va dén 2% trong khi ham luong bentonite giit nguyén & con s6
5%.

Bang 2. Két qua thi nghiém cua 9 mau dung dich.

Khéi Do thai o

x luwgng AV PV YP Gel 10 giay Gel ,10 nuwoéc sau I,)(‘) d?y

Miu  isng phat oy phge 9P Pun
(g/cm?) (cP) (cP) (Pa) (Ib/100ft?)  (Ib/100ft?) (ml) (mm)
F1 1,010 1,50 0,50 1,00 1,50 1,00 43,20 2,20
F2 1,020 6,50 4,00 2,50 4,00 5,50 22,80 2,40
F3 1,030 22,75 5,50 14,00 36,00 39,00 18,30 2,40
F4 1,030 26,50 7,50 19,00 38,00 39,50 17,50 1,75
F5 1,030 26,25 6,50 19,75 36,50 38,50 17,40 2,00
F6 1,030 15,00 5,50 9,50 15,00 15,00 18,30 2,50
F7 1,037 9,25 5,00 4,25 9,00 8,00 36,45 2,45
F8 1,043 5,75 2,75 3,00 4,75 4,50 44,50 2,50
F9 1,050 4,50 2,50 2,00 2,50 4,00 54,10 2,81

3.1. Anh huéng ciia Bentonite én tinh chdt dung dich

Hinh 3 thé hién anh huong cua ham luong bentonite 1én cac thong s6 d6 nhét cua dung
dich khoan. P9 nhét biéu kién (Apparent viscosity - AV) phan anh kha nang chay cua dung
dich khoan va c6 lién quan dén toc d6 khoan co hoc. AV ting giup tang kha nang van chuyén
mun khoan tir day giéng 1én bé mit cua dung dich [15]. Hinh 3a thé hién rang AV tai 5%
bentonite ting khoang 15 lan so v&i gia tri AV tai 1% bentonite (tang tir 1,50 cP dén 22,75
cP). D6 nhét déo (Plastic viscosity - PV) phan anh cudng d6 ma sat bén trong gitta cac hat ran
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v6i nhau, cac hat rin va pha long trong dung dich khoan [16]. Hinh 3b cho két qua rang khi
ham lugng bentonite duoc gia ting tir 1% dén 5% thu dugc PV véi viée ting 11 14n gia tri so
Vi gia tri tai ham luong bentonite 1% (tir 0,50 cP tdi 5,50 cP).

Gi6i han chay (YP) 1a strc can dong chay ban dau cua chét luu hodc tmg suét can thiét dé
di chuyén chat luu. Noi cach khac, YP 1a lyc hat giita cac hat keo trong dung dich khoan [17].
Hinh 3c chi ra riang khi ham luong bentonite ting tir 1% dén 5% thu dugc két qua YP ting
dang ké tir 1,00 cP t6i 17,25 P (ting dén 17,25 1an so voi gid tri tai ham lwong bentonite 1%).

Do bén gel (Gel strength - GS) thé hién cuong d6 cua luc hat gitra cac hat rin trong dung
dich khoan khi ¢ trang thai nghi [18], dung dich khoan c6 GS cao €6 khd nang gitr mun khoan
trong truong hop dung dich khoan ngung tudn hoan t6t [2]. Nhu dugc trinh bay ¢ Hinh 3d,
khi ting ham luong bentonite cho két qua GS sau 10 gidy va 10 phut tang dang ké; tir 1,50 va
1,00 Ib/100ft? tai 1% bentonite ting dén 36,00 va 39,00 Ib/100ft? tai 5% bentonite (gel 10
gidy tang 24 lan trong khi gel 10 phut ting 39 1an so véi gia tri tai ham luong bentonite 1%).
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Hinh 3. Tac dong ctia ham luong bentonite 1én tinh cht luu bién cua dung dich khoan bentonite: (a)
Do nhét biéu kién - AV; (b) Do nhét déo - PV; (c) Gi6i han chay - YP; (d) Do bén gel -GS.

Hinh 4 chi ra ring ham luong bentonite ting gitp ting bé day 16p bun. Didu nay dan dén
d6 thai nude ctia dung dich giam. Khi ty 1€ bentonite tang tir 1% 1én 5%, d6 day 16p bun tang
thém 10% (tir 2,2 mm 1én 2,4 mm). Trong khi d6, d6 thai nudc sau 30 phat giam 1én dén hon
hai 1an (tir 43,2 mL xubng con 18,3 mL). Piéu ndy co thé giai thich thong qua kha ning ngin
can nude that thoat cua 16p bun [19].
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Hinh 4. B¢ thai nude sau 30 phiat (mau do) va d6 day 16p bun (mau tim) khi ting ham lugng
bentonite.
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3.2. Anh huéng ciia thoi gian i 1én tinh chdt dung dich

Nham khao sat tac dong cua thoi gian 1, dung dich dugc pha tron va u trong thoi gian 24
gid va 48 gio. Hinh 5 chi ra rang khi thoi gian G c6 anh huong dang ké 1én tinh chit cia dung
dich khoan. Viéc ting thoi gian ¢ dan dén két qua AV, PV, YP, GS 10 gidy va GS phut ting
nhung c6 thé thiy tai thoi gian G 24 gid cho két qua cao hon so véi trudng hop khong u va
truong hop dé o 48 gid, két qua twong tu cling duoc trinh bay boi tac gia [20].
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Hinh 5. Anh hudng cua thoi gian U 1én cac thong sb cua dung dich khoan bentonite sau Oh, 24h, 48h:
(a) D6 nhét biéu kién - AV; (b) P nhét déo - PV; (¢) Gi6i han chay - YP; (d) Do bén gel - GS.

Do thai thé hién do 6n dung dich khoan théng qua lugng nudc bi that thoat va d6 day cta
16p bun gitip ngan sy that thoat ctia nude qua thanh giéng khoan [21]. Nhu duoc thé hién ¢
Hinh 8, D6 thai nudc giam tir 18,30 ml xudng 17,40 ml khi tang thoi gian a tir 0 gio dén 48
gi0. Trong khi d6, d6 day 16p bun giam khi tang thoi gian U 1€n 24 gio nhung lai tdng khi thuc
hién U trong 48 gio.
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Hinh 6. Do thai nudce sau 30 phit (mau do) va do day 1é6p bun (mau tim) cia dung dich khoan
bentonite tai cac thoi gian u khac nhau.
3.3. Anh huéng ciia muéi lén tinh chdt dung dich

Hinh 7 cho thiy d6 nhét biéu kién (a), d0 nhét déo (b), do nhét chay (c), do bén gel (d)
cua bentonite trong dung dich khoan giam khi tang lugng NaCl thém vao. Két qua co thé
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duoc giai thich nhu sau, khi lugng cta NaCl trong dung dich tang, cac ion Na* twong tac véi
khodng vat trong cac hat bentonite va giam lién két ctia phan tir nude voi cc hat sét. Két qua
1am giam kha ning hip thu nudc cua bentonite va dan dén 1am giam céc tinh chat vé do nhot
cua dung dich khoan. B9 nhét biéu kién giam bdn 1an tr 22,75 cP xuéng 4,50 cP, gidi han
chay giam tir 17,25 Pa xudng con 2 Pa.
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Hinh 7. Su thay dbi cac thong s6 luu bién tai cac ham luong NaCl khac nhau: (a) D6 nhét biéu kién
- AV; (b) D6 nhét déo - PV; (c) Gidi han chay - YP; (d) D6 bén gel - GS.

Hinh 8 thé hién khi tang ty 16 NaCl 1én tir 0% dén 2% lam cho do thai nudc ciia dung dich
tang 1én xap xi gap 3 1an so véi viéc khong thém NaCl. Nguyén nhan 1a do khi thém NaCl vao
dung dich khoan, cac ion Na* va CI" s& gy can trd cac phan tir nudc lién két véi hat sét
bentonite. Didu nay lam cho bentonite khé truong né va giam kha niang hap thu nudc [22].
Mat khac, viéc tang dd thai nudce cling s€ lam cho do day 16p bun tang 1én, tir 2,40 tai ham
luong 0% NaCl 1én dén 2,81 tai 2% NaCl (Hinh 9).
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Hinh 8. B¢ thai nude sau 30 phut (mau d6) va do day 16p bun (mau tim) tai cdc ham lugng NaCl khac

nhau.
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' . '} '
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Hinh 9. Hinh anh 16p bun tai cdc ham lugng NaCl khac nhau.
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4. Két ludn

Céc thi nghiém da duogc thuc hién nham khéo sat anh hudng ctia ham luong bentonite,
thoi gian 0 va tac dong cua mudi NaCl 1én tinh chit cua dung dich Dua trén cac két qua ghi
nhén, mot sé két luan duge rat ra:

Khi ting ham luong bentonite tir 1% 1én 5%, tinh chét luu bién cta dung dich khoan
dugc gia tang dang ké. Dbi voi d6 thai nudce thi nguoc lai, viée tang ham luong bentonite
giam dén 2 1an trong khi d6 day cua 16p bun chi tang 1én khong dang ké. Viéc diéu chinh ham
lwong bentonite c6 thé giup giam thiéu mat mat dung dich khoan.

Thoti gian u giap lam tang chét lugng cta dung dich khoan.

Sy xuat hién cia mudi NaCl lam giam cac do nhot, do bén gel ctia dung dich khoan va
lam ting luong nudc that thoat dang ké. Viéc thém cac hoa chit nham gitp ting chét luong
cua dung dich va giam d¢ thai nudc nhu: Xanthan gum, CMC, PAC ... dugc dé xuét khi
khoan cac giéng & khu vuc bj thanh hé bi nhiém man, cac khu vuc ven bién.

Nghién ctru van con ton tai mot s6 han ché va c6 thé duoc tiép tuc phat trién:

Anh hudéng cua cac loai mubi khac nhu CaCly, MgCl,,... Ién tinh chét dung dich chua
duoc khao sat.

Trong qua trinh khoan, mot sb6 hoa phém khéc dugc thém vao dung dich khoan nhu:
Xanthan gum, CMC, PAC. Anh hudng ctia mudi 1én dung dich bentonite khi ¢6 cac phu gia
nay cling chua dugc danh gia.

Anh hudng cta yéu té nhiét d6 ciing chua duoc dé cap.

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: LN.H.N.; Lua chon phuong phap
nghién ctru: LN.H.N.; Xt 1y s6 liéu: L.T.P., BD.P.H., LT.H; Phant1chmau L.T.P.,D.P.H,
L.T.H.; Ldy mau: THK., HT.T.N.,, TH.P.; Vletbanthaobalbao L.T.P,b.PH, LTH,
L.N.H.N.; Chinh stra bai bao: L.N.H.N.

Loi cam on: Tap thé tac gia xin gui 101 cdm on dén Truong Pai hoc Bach khoa - Dai hoc
quoc gia TP. HCM véi su gitip do vé thiét bi va thoi gian nghién ctru.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ctia tap thé tac
gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Evaluating the effects of salinity on the properties of bentonite
drilling fluid in salt-affected areas
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To Ngal, Tran Huu Phuoc?, Le Nguyen Hai Nam'*
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Abstract: In geological surveys, construction projects, and water extraction, drilling fluid
plays a crucial function. Several factors affect the properties of drilling fluid, one of which
is the impact of salt when drilling in saline-affected areas. In this study, the impact of
bentonite content, curing time, and salt concentration on the properties of drilling fluid were
evaluated according to American Petroleum Institute (API). The results of the experiment
state that the bentonite concentration and curing time have a significant impact on the
rheological properties and water loss capability of the drilling fluid. The plastic viscosity
increased from 0,5 cP to 5,5 cP as the bentonite content rose from 1% to 5% by weight,
while the water loss volume decreased from 43,2 ml to 18,3 ml. In contrast, saline
contamination due to NaCl salt negatively impacted the drilling fluid's properties. The
viscosity parameters decreased significantly as the NaCl concentration increased. The
quantity of water lost approximately doubled when the concentration of NaCl increased
from 0,5% to 2% by weight, as demonstrated by the experimental results. These
experimental findings provide a starting point for further studies on the influence of other
factors on drilling fluid, improving the success of drilling operations in coastal areas
impacted by salinity.

Keywords: Drilling fluid; Salinity effect; Bentonite; Salt-affected areas.
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Tém tat: O Dong bang song Cuu Long (DBSCL), viée mét 6n dinh bo song dan dén sat
106 xay ra nhiéu noi véi nhiéu nguyén nhéan khac nhau, riéng ¢ bo ké song Cb Chién, doan
qua phuong 1 TP. Vinh Long mét 6n dinh do hinh thai séng cong, dong chii luu ap sat bo.
Nghién ciru di khao sat, danh gia dia chét, luu toc dong chay, hinh thai 1ong séng, binh d6
long song tir d6 xac dinh cac nguyén nhan gy mat on dinh bd song va dé xuat giai phéap
cong trinh bao vé. Nghién ctru da két hop su dung cac phuong phap diéu tra khao sat,
phuong phap thong ké va mo hinh toan. Két qua nghién ciru cho thay nhiing nguyén nhan
cha yéu gay mét 6n dinh bo séng 1a do dong chu luu ap sat bo, ty 1¢ phan luu dong chay
va suy giam bun cat tir thuong ngudn gy nén x6i chan ke. Tir d6 nghién ciru dua ra giai
phép cong trinh khic phuc kip thoi tinh trang sat 10 khan cdp dé bao vé khu vuc nghién
clru.

Tir khéa: Dong chu luu ap sat bo séng; On dinh bd séng Co Chién; Phan luu dong chay;
Sat 16 bo ke.

1. Giéi thiéu

Trén thé gidi, chinh tri song, xay dung cac cong trinh o 6n dinh dong song, bo song dugc
quan tam tir rat sém, dac biét 1a cac nén vin minh & cac song |6n nhu song Hoang Ha, song
Duong T, s6ng Rhine, sdng Mississippi, séng Volga. Nham bao vé by séng khong bi sat
l6, thuong tng dung giai phap bao vé truc tiép nhu: ké gia ¢ by va bao vé gian tiép
( hudng dong chay khong tac dong truc tiép vao bd) nhu: ké mo han, dap khoa, dap doc...

Hinh 1. Ké mé han trén sdng Waar, Ha Lan [1].

Gan day, cac gidi phap trdng cdy, mé han ngam giam song dong chay, tao bai, nudi bai,
moé han mém. Céc giai phap bao vé bd mang tinh bi dong, bang cach gia ¢ bd song, bo
bién bang d4 d6, tham da, tim bé téng, tham bé tong,...
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Bén canh céc giai phap chu dong tac dung truc tiép vao dong chay nhim giam thiéu
cac tac dong hoic cai thién diéu kién tuong tac cua song, dong chay nhu ké mo han hudéng
dong hoic dé ngam. Cac dang két cdu vat liéu thudong duoc sir dung cho cac loai cong trinh
nay 1a da hoc, coc gd, coc bé tong lién két lai véi nhau... Giai phap trong cay hai bén mai
b song dang duoc wng dung kha phd bién & cac nuéce trén thé gidi nhimg nim gan day nhu
trong co Vetiver bao vé mai ¢ Zimbabwe va Indonesia... Véi cac doan sdng bi x6i 16 chan
thi giai phéap gia c6 chan bang coc gd hoic coc bé tong. Qua nhiéu nim quan ly, van hanh,
gidi chuyén mén da thay rd nhitng mit han ché cua viéc can thiép thd bao vao dong song,
trong viéc chinh trj séng, xay dung cac cong trinh bao vé b song. Bé khic phuc tinh trang
nay hau hét cac nudc da, dang va sé tién hanh 1am séng lai cac dong song. Trong d6 Ha Lan
dang thyuc hién cdc du an “tao khong gian cho dong séng” (room for river), trong d6 cac
hoat dong chinh nhu: doi dé, tao cac kénh doc song song, ha thap cac bai ngap 1, tao cac
dong sdng xanh, giam chiéu cao cua cac ké mo han, g& bo cac diém nat thit, gia cuong cac
hé thong de [1].

O Viét Nam ciing c6 hai giai phap bao vé bo séng 1a phi cong trinh (trdng ban, lut binh,
cdy chin séng...) va cong trinh (k& mo han, ké ro da, tudng coc ban véi dan, tuong chan,
“cuc Tac” 14t mai...), cu thé nhu tuong coc ban véi dan duoc xay dung ¢ bd ké Phuong 1,
TP. Vinh Long (Hinh 2).

Hinh 2. Bo ké Phuong 1, TP. Vinh Long, 2023.

TP. Vinh Long, tinh Vinh Long nam bén hitu ngan séng C6 Chién, cach ciu My Thuan
8 km vé phia ha luu, 13 trung tdm hanh chinh, kinh té, van hoa, du lich cua tinh. V&i nhiéu
loi thé vé vi tri dia 1y, tho nhudng, song nudc... tir thoi ky d6i moi dén nay Vinh Long da
phat trién ngady mot 16n manh; tuy vay Vinh Long ciing dang di mat véi nhiéu tré ngai,
trong d6 hién twong xo6i bdi bién hinh 10ng din hé thong séng, kénh, rach trén dia ban tinh
¢6 anh huong khong nho. Nghién ctru méi & day 1a sy két hop nhidu yéu tb bat loi nhur dat
yéu, ha thap long dan, ty 1& phan luu mét can dbi (khai thac cat mé rong dién tich mat cat
w6t nhanh C6 Chién, noi 06n thu hep dién tich mat cét w6t nhanh song Tién), thé song cong,
dong chu luu ap sat bo.. tlem an nguy co gay mét 6n dinh, x6i 16 bo song, gay thiét hai rat
16n vé co so ha tang, mét 6n dinh cudc song dan cu ven song, mat my quan va gay 6 nhiém
moi truong.

Trudce tinh hinh bién d6i khi hau ngdy cang anh huéng manh mé, ap luc cua tde do gia
ting dan sd, do thi hoa, dong séng ngdy cang bi khai thac nhiéu hon va vi thé ché do dong
chay dd co nhiéu thay ddi, x6i boi bién hinh long song trong nhiéu nim qua di dién ra
nhanh hon, phtic tap hon. Chinh vi thé, tir 10/8/2023 dén 13/8/2023, Thu tuéng Pham Minh
Chinh cung cac by nganh da di khao sat va cho dau tu mot sb cong trlnh phong chong sat 16
trong diém tai PBSCL; Thu tuéng da dén khao sat va théng nhat dau tu bo ke tiép giap véi
khu vyc nghién ctru ndy vé phia ha luu (Hinh 3). Tai TP. Vinh Long dong cha luu nhanh
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C6 Chién ngdy cang ép sat vao phia b phai gay x6i Ity g?irn nhu toan by doan bd song thude
dia phan TP. Vinh Long. Hién dia hinh mai bo song rat déc voi m = 1,5; Cao trinh day song
rat sau tir -27,0 + -36,0. Vi tri xay ra Iun lut, x6i chan ke kéo dai tir KO+000 + KO0+130 [2].

Hinh 3. Thu tuéng Pham Minh Chinh cung doan cong tac Chinh phu di khao sat sat 16 ngay
12/8/2023 tai K& Phuong 1, TP. Vinh Long, Pai PTTH. Vinh Long, 2023.

Muc dich nghién ctru: (1) Xac dinh nguyén nhan x6i 16, syt lin tir hinh thai dong chdy,
dong chu luu ap sat bo, phan luu luu lugng dong chay mat can doi; (2) Bé xuat giai phap ké
sau khi stra chira sat 16, sut lan.

2. Tai liéu thu thap va phwong phap nghién ciru
2.1. Dit liéu swr dung

2.1.1. Khai quét cong trinh

O khu vuc nghién ctru c6 16p dat yéu sau, cao trinh - 42,5. Cac 16p dét 1a tram tich
Holocen (ambQ23) c6 stc chiu tai rat kém, tinh nén lin rat cao, dé bi phé huy két cau khi
chiu tac dung cua dong chay, tir cao trinh - 42,5 13 16p dat thudc tram tich Pleistocen trén -
Holocen duoi + gitra (amQ13 +amQ21-2), c¢6 kha nang chiu luc t6t hon.

Dé bao vé hiru ngan séng C6 Chién (TP. Vinh Long), cong trinh ké bao v¢ bo khu vire
nay di dugc Vién Khoa hoc Thily loi mién Nam thiét ké va dugc khoi cong xay dung ngay
27/12/1994 véi nhitng chi tiéu thiét ké sau: Cao trinh dinh bd +2,0; Tai trong dinh ké: 1
kg/cm?; Chiéu dai bo ké 1a 643 m duoc chia 1am 6 PD.) PD. IV, tai khu vuc Nha may nudc
dugc thi cong va hoan thanh nam 1999. Két ciu ké nhu m6 ta trong Hinh 4. PD. IV c6 két
céu ké gdm Coc chir T dai 15 m, dong 2 m/coc. Pugc neo véi coc bé tong cot thép (BTCT.)
20x20x500. Thép neo d = 30 mm dai 5 m. Giita 02 coc chit T c6 gin tim dan. Dam mil
kich thudc 35x70. Tai cao trinh +0.00 dugc tha lang thé da hoc rong 0,5 m, mai m = 2. Bén
trong tAm dan duoc xép da hoc va tang loc nguoc mai m = 1,0, cao trinh dinh ké +2,0, sau
thot gian str dung cao trinh duge nang 1én +2,7. Via hé duge nang 1én +2,5.

Hinh 4. Mit cat (MC) ngang dién hinh ke [2].
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Nam 2006-2007 PD. VI ciing bi sat 16 chan ke, gy mét 6n dinh va Vién Khoa hoc
Thuy loi mién Nam ciing d4 tu van stra chita ke, chu yéu 1a trai tham da chong x6i chan ké
v6i mai doc m = 2,5. Nam 2022, PD. IV tiép tuc xay ra hién tuong lan sut ké.

Do anh huong cua dong chu luu ap sat bo, xo1 chan ke, x61 mon lang thé da va long
dan 1am tAm dan bj tyt xudng, 1am hu hong tang loc nguoc dan dén dat cat dich chuyén ra
ngoai lam cho ke bi lan sut. Pac biét 1a cudi thang 9/2022 tai vi tri cau din Nha may nudc
dén bén pha An Binh d3 xay ra sat 16 chan va mai ké chiéu dai khoang 80 m.

Hinh 5. Hinh anh tyt dan va sut Iin than ké PD. 1V, 2022.

2.1.2. Bia hinh

Dia hinh trén can twong d6i bang phing. Pia hinh dudi nudc rat siu dau tuyén cao
trinh -27,0 dén cudi tuyén -36,0 (cao d6 Qudc Gia - Hon DAu va hé toa 46 Qudc Gia
VN2000). Bo song thap cao trinh tir +1,8 + + 2,2. Dia hinh long song c6 tuyén lach sau ap
sat vé phia bo, tai vi tri cudi tuyén c6 phén sau hon, xuat hién hd x6i c6 cao d6 - 36,0. Mai
bo song phia cudi tuyén ddc hon phia ddu, hé sé mai déc m = 1,5 = 2,0. Tir pha An Binh
dén nha hang Phuong Thity ¢6 co ké rong 20 m & cao trinh -12,5.

2.1.3. Dia chit

Tai liéu khao st dia chat ké thira ho so dy 4n Ké bd song Co Chién - TP. Vinh Long
thugc Phuong 1, Phuong 2, TP. Vinh Long, tinh Vinh Long

Lép 1 (Pat dap) Set, mau ndu vang, xam xanh, xam nau, trang thai déo mém, 16p nay
xuét hién trong tat ca cac hd khoan khao sat va phan bd tir mat dat ty nhién dén do séu 0,5
m.

Lép 2: Bun sét, mau xam xanh, xam den, doi chd 1an hiru co, 16p nay xuét hién ¢ hau
hét trong cac hd khoan khao sat va phan bd, dudi lop 1 dén d6 sau 11,0 m.

Lop 3: Bun sét 1an cat, mau xam xanh, xam den, 16p nay xuét hién & hau hét trong cac
hé khoan khéo sat va phan b, duéi 16p 2 dén do sau 16,4 m.

Lop 3a: Cat 14n bun sét, mau xam nau, xam xanh, trang thai Xép, 16p nay xuét hién xen
kep trong 16p 3 va chi xuét hién trong hd khoan HK-K02 ¢ d6 sau 22,0 m

Lop 4: Set 1an cat, mau xam nau, xam xanh, Xam vang, trang thai nhao dén déo mém,
khoan hét d6 sau 45,0 m van chwa phat hién day 16p nay.

2.2.4. S6 lidu khi tugng thity van

Nam trong viing nhiét d6i gié mua, quanh nim ndng am, c¢6 ché d6 nhiét twong ddi cao
va birc xa doi dao. Nhiét do trung binh ca nam tr 7,0 + 28,0°C. Thoi han ¢6 mua trong nam
kéo dai 9 thang tir thang 3 dén thang 12, v6i luong mua trung binh 1 173 mm.

Hang thang, triéu xuat hién hai lan nuéc cao (triéu cudng) va hai lan nudc thap (tridu
kém) theo chu ky tring. Dang triéu lac cuong va lic kém ciing khac nhau, va tri s trung
binh cta cac chu ky ngay cling tao thanh mdt song c6 chu ky 14,5 ngay véi bién do 0,30 +
0,40 m [3].
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2.2. Pham vi nghién czzu va quy mé

Ké Phuong 1, TP. Vinh Long, phia trén (than ké&): Tu K0+50 +~ KO0+130 (80 m) cao
trinh dinh k& 42,7, via hé: +2,5 (cao d6 Hon DAu); phia duéi (mai ke, chan ke): Tur
K0+000 + K0+130 (130 m) (thudc phan doan (PD.) IIL, IV va V ci).

Loai va cap cong trinh: Cong trinh thiy 1oi - thubc CT NN&PTNT, Cap IV.

2.3. Phuwong phap nghién cuu

Hinh 6 trinh bay cach tiép can va phuong phap nghién ctiru chung sir dung cho nghién
ctru nay. Pau tién, trén co so ké thira két qua cac nghién ctru trude vé linh vuc x6i 16 bd
song da dugc thuc hién ¢ cac ving bién khac trén the gid1, trong nudc, cling nhu trong khu
vuc nghién ctru nay, két hop phan tich cac s6 liéu san co (quan trac (thuy van, dia hinh, dia
chat) va mo hinh todn) vé cac yéu t6 khi hau, thity vin ¢ ving nghién ctru, tir d6 nhan dién
ra cac yéu t6 chinh tac dong dén qua trinh x6i 16 gdy hu hong cong trinh ké phuong 1, bao
gdm cac yéu td ty nhién cling nhu cac tac dong cta con ngudi. Ngoai ra viée diéu tra khao
sat hién truong cling dugc thuc hién dé hiéu rd hon thuc trang dién bién x6i 16 hu hong
cbng trinh.

Cée chi 1i Ic\l(' )t NHAN DIEN NGUYEN NHAN SAT LO (HU HONG ) KE PHUONG 1 TU CAC TAI LIEU SAN CO
de chi tidu dit( C, @, v...), ti .
trong bén trén, mye nwde nglm... Ceoelope
= HIEU RO CO CHE THUY PONG LUC, VAN CHUYEN BUN CAT VA BIEN POl HINH TH. Al
N R PRSP L] .\.\_( DINH NGUYEN NHAN CHINH GAY SAT LO (HU HONG) DOAN KE PHUONG 1 BANG
Tinh chuyén vi, bién MO HINH TOAN
chi tidu ddt ( C, o dang vi bn dinh ke, mdi
axis
||\m| ngang, hé s thi 1 déc bi song. wrong tic
dit, md dun bién dang. ebng wrinh vA nén mong v
Mé hinh 2D thiy déng lye va van chuyén bin cat cho viing nghién ciru m réng
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cit. h§ sb nhim. d§ doc long IR e ™ 1wc nirve, bidn déi hinh (MIKE 21 Coupled )
sdng thdi . . R
®* Danh gia tic dong
M6 hinh dong chay MIKE21 HD cac yeu to thuy dong
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, lue tic déng dén sat
Ié& (b hong) ke
Cée chi tiéu dit (C. g, v...). i - R dng i
b o Tk — L chon chidu da cir, 1 NG hinh séng MKE 21 ML ST Phubng |
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chiin

La.: ct.u tidu dat ( L‘.m:y..‘)‘unlu.\; g § PHAN TICH LUA
56 nén, mat cit két cu, thong s6 ) XAC B[NH CAC YEU TO TINH TOAN ON DINH CHON, DANH GILA HIEU
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Hinh 6. So db phwong phap nghién ctru (phai) va chi tiét dix liéu dau vao va két qua dau ra (tréi).

Tiép theo, cong cu mod hinh toan duoc st dung dé nghién ctru phan tich chi tiét ché do
thuy dong luc, van chuyén bun cat, dién bién hinh thai. Qua d6, xac dinh cu thé céac yéu tb
tu nhién chinh gay ra x061 16 bo hay noéi cach khac 1a nguyén nhéan chinh gay ra hu héng
cong trinh k& phuong 1, TP. Vinh Long. Ngoai viéc sir dung cong cu md hinh thay luc dé
danh gia tic dong dong chay thi nghién ctru con st dung cac cong cu tinh toan 6n dinh [4],
két cau [5] Geoslope, Plaxis, Sap) tir d6 xac dinh 16 nguyén nhan giy ra hu hong ciing nhur
tinh toan giai phap on dinh lau dai cho cong trinh ké phuong 1.

Cac md hinh thiy dong luc dwoc sir dung bao gdm mé hinh MIKE 21 FM Coupled
(bao gébm cac module thuy dong lec HD, module tinh van chuyén ban MT, module tinh vén
chuyén cat ST) dé mo phong truong dong chay, van chuyén ban cat va dién bién hinh thai.

Nhu trinh bay trén hinh 7, cach tiép can mé hinh da ty 1& duoc sir dung cho ndi dung
nghién ctru bang mo hinh toan. Nhdm md hinh 1 (m6 hinh mé rgng) bao gom cac moé hinh:
(i) 1D cho hé théng song kénh Mekong va Sai Gon - Pdng Nai, va (ii) 2D cho ving nghién
ctru mo rong phia bién tir Ba Ria - Viing Tau dén Campuchia. Két qua ctia mo hinh nay
dugc dung dé trich xuat bién cho mé hinh nghién ctru chi tiét (nhém mé hinh 3). Péi voi
cac mo hinh 1D ddc 1ap, cac module dugc su dung sé la MIKE 11 HD, AD. béi véi mo
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hinh 2D d¢c 1ap, cac module str dung s€ 1a MIKE 21 FM HD, SW va MT. D4i v6i m6 hinh
m¢& rong dugc ké thira tir két qua nghién ctru [2] va cép nhat diéu kién bién dén nam 2022.

Mo hinh 2 (mé hinh chi tiét) bao gdm cic mo hinh 2D chi tiét dwoc xdy dung dé
nghién ciru ché do thuy dong luc, van chuyén bun cat va bién doi hinh thai khu vuc bo khu
vuc Phuong 1, tinh Vinh Long va vung phu can. Cac module ctia bd mé hinh MIKE dugc
st dung cho cac mo hinh chi tiét tuong tu cac module dugc st dung cho mé hinh 2D m¢
rong & trén. D6i voi md hinh 2 duge ké thira tir nghién ctru [2]. Tuy nhién, viéc phan tich
két qua s& tap trung cho khu vuc ké Phudng 1, thanh phd Vinh Long.

, -

»
MO HINH MO RONG 2D
TOAN DONG BANG VA
VEN BIEN

Hinh 7. So db c4c m hinh toan dwoc sir dung trong nghién ctu.
3. Két qua va thio luin

3.1. Phan tich déc diém khi twong thiyy vin

Ving nghién ctru nim trong ving chiu anh hudng ban nhat triéu khong déu Bién Pong
[6]. Muc nudc bién dao dong lién tuc theo thuy tridu, dao dong theo chu ky ngay, dém,
thang, nam; dong vai tro quyét dinh dén ché d6 chay trén bién ving cira song va trong séng.
Triéu bién Pong c6 bién do rong tir 3,5 + 4,0 m, 1én xudng ngay hai 1an, thoi gian giita hai
chan va hai dinh vao khoang 12,0 + 12,5 gi va thoi gian mot chu ky triéu ngay 1a 24,83
gid. Pt yéu ven soéng hai lan nudc thim vao trong va hai lan nudc rat ra song, lam giam
luc dinh cua dat, khi song tac dong vao s& dé tan ra va bi cudn ra song gay sat 16 bé mit.

3.2. Phén tich phan luu dong chay

Vao thap nién 60, sau khi dong Tién Giang qua pha My Thuan (Cau My Thuan ngay
nay) phéan Iuu thanh hai nhanh, nhanh C6 Chién (di qua Vinh Long) va nhanh séng Tién di
qua tinh Pinh Tudng (Tién Giang ngay nay) va Cu lao Binh Hung, Pong Phi va Binh Hoa
Phudc (Hinh 8).

Hinh 8. Vi tri nghién ctru thip nién 60 (trai) va hién nay (phai); Bao tang Vinh Long, 2023.



Tap chi Khi twong Thuy van 2023, 753, 23-36; d0i:10.36335/VNJHM.2023(753).23-36 29

Thép nién 60, nhanh C6 Chién nhé hon, khoang mot phan nim nhanh séng Tién. Thap
nién 80, nhanh C6 Chién khai thac cat lam m& rong dién tich mat cit u6t, nhanh song Tién
hinh thanh bai bdi gilra séng va phat trién thanh con [7] lam thu hep dién tich mat cat uot,
luu lwong tap trung v€ nhanh C6 Chién nén nhanh Cb Chién dugc mé rong nhu ngay nay -
bé rong hai nhanh gan bang nhau (Hinh 7), Mua i (tir thang 7+11), ty 1& phan luu 61,5 +
62,2% tai C6 Chién va 37,8 + 38,5% tai song Tién. Ty 1& nay vao mua kiét & nhanh séng
C6 Chién 60,8 + 61,5% trong khi tai nhanh séng Tién 38,5 + 39,2%. Ca hai mua, luu luong
vé nhanh séng C6 Chién 16n hon [1].

Dong Co Chién sau khi phan luu va gip thé séng cong, 16m vé phia Vinh Long nén
dong chu luu ap sat bo song phia Vinh Long, va dap vao khu vuc Nha may nuéc Vinh
Long, thap nhién 90, khu vyc ndy dugc xay dung bo ke, ddng thoi xay dung 03 mé han dé
tmg pho dong chu luu nhung van khong hi¢u qua, Van gdy x01 16 bén duoi, gay sat 16 khu
Ve nay. Dong thoi, khu vue nay thuyén luu thong rat nhiéu gy ra song vo vao bo song véi
dia chat 10p dét yéu ciing 14 nguyén nhan gop phan gy nén sat 16, lan sut.

3.3. Dong chii luu dp sdt bo véi vin téc 1om

bé xem xét luu tde trong khu vuc nghién ctru, st dung mo hinh todn 2D cua Vién
Khoa hoc Thuy loi mién Nam di mé phong ché do thuy dong luc cho mot nam dién hinh
trung binh la ndm 2014 (14 trung binh, diéu kién khi hau trung binh) [8]. Vi tri cac tram
quan tric ngan ngay phuc vu hiéu chinh va kiém dinh mé hinh chi tiét dugc thé hién trén
hinh 9. M6 hinh nghién ctru chi tiét (Mo hinh 2) da duogc hiéu chinh va kiém dinh véi cac
két qua thyc do cho do tin cdy cao. Két qua hiéu chinh va kiém dinh xem (Hinh 10, Hinh
11) [2].

Hinh 9. Vi tri cac tram quan tréc ngian ngay phuc vu hiéu chinh va kiém dinh mé hinh chi tiét [2].

Q MT2-M0 hinh (M'Y/s] e Q MT3-Mo hinh [M*3/s) e

QMT2-Thue 40 [(M'Ys] == = = QMT3-Thue do [m'3/s] == = =
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/,
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Hinh 10. Két qua hiéu chinh luu lwong tai vi tri MT2, MT3.
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Q-TV1: Thuc do [m”3/s] —e—-+-
Q-TV1 : Tinh toan [m"3/s]
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Hinh 11. Két qua kiém dinh luu luong tai vi tri TV1.
Két qua cho thay thoi gian c6 van tdc vuot ngudng van téc khong x6i cho phép cia
long dan (0,7 m/s) dién ra véi thoi gian xuat hién kha 1on (Hinh 12). Hoa dong chay tai mot
vi tri nghién ctru dugc thé hién trén hinh 13.
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Hinh 12. Qua trinh lwu toc Vi tri sat cong trinh trong nam thiy van dién hinh 2014 tinh tir md hinh
va gia tri van téc khong x6i cho phép khu vuc nghién ciru (duong thang nét dut) [2].

Hinh 13. Hoa dong chay tai mét vi tri nghién ciru.

Khu vuc bi sat 16 (sut lun) - khu vuc nghién ctu, luu tdc dugc dién ta trong Hinh 14.
Két qua thé hién dien bién luu toc khi triéu rat va trieu Ién déu vuot gid tri khong x61 cho
phép (0,7 m/s) trong phan 16n thoi gian mua 1t - mua cé tdc dong bao x61 long dan manh
nhét.
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Hinh 14. Dién bién luu tdc sat bo ke khu vue nghién ctru trong mua 1iL.
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3.4. Tinh én dinh tong thé

St dung phuong phap phén tor hiru han [9] va phuong phap chiét giam ¢-c (@-C
reduction technique), str dung phan mém Plaxis (So lidu tinh toan theo tai liéu khao sat dia
chat duoc tham khao tai ho so dur an K& bo song C6 Chién thudc Phuong 1, Phuong 2, TP.
Vinh Long. Tinh toan hé s an toan chung cua cong trinh va hang muc cong trinh can thoa
mén diéu kién sau [10].

K=RopMey 1)
N, m

Trong d6 nc 13 hé sb tong hop tai trong, phu thudc vao t6 hop tai trong tinh toan bat loi
nhét trong cac giai doan lam viéc ctia cong trinh (Td hop tai trong co ban: nc = 1,00; TS hop
tai trong trong thoi ky thi cong: ne = 0,95; T6 hop tai trong dac biét: nc = 0 ,9); Ny 1a tai
trong tinh toan tong quat; R 1a strc chiju tai tong quat; m 1a hé¢ s6 diéu kién lam viéc, chon m
=1,0; K 1a hé s0 an toan chung cta cong trinh; Kn la h¢ s6 dam bao phu thudc cap cong
trinh, cong trinh lua chon 1a cap IV nén K, = 1,15.

Thay céc gia tri vao cong thic trén ta duoc hé s6 an toan ciia cong trinh theo céc td hop
tinh toan nhu sau: (1) T6 hop 1: Cong trinh trong giai doan thi cong: [K] = 1,09; (2) T6 hop
2: Cong trinh trong giai doan van hanh binh thuong: [K] =1,15.

Hé s6 an toan cta cong trinh cap IV [FStc] = 1,20 [11]

Trudng hop (TH) tinh toan v6i muc nudc tinh toan: H90% = -1,57 m; MC nguy hiém
nhat tai KO+100 (Hinh 15); muc nudc ngoéi song la myuc nude kiét nhé nhat cho ca 03 TH
tinh toan (véi tai trong hanh lang 3,0 KN/m?, duong 7,5 KN/m thi cong 10,0 KN/m?): (1)
TH 1: Mai cong trinh tu nhién (hi¢n trang); (2) TH 2: Gia ¢ mai cong trinh tir cao trinh O
v6i hé s6 mai m = 2,5; (3) TH 3: Gia ¢ mai cong trinh tir cao trinh 0 v6i hé s6 mai m =
3,0; MC tinh toan nhu Hinh 16.
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Hinh 16. Mb hinh va két qua tinh toan én dinh mai m = 3.

Két luan: Phuong an xur 1y 1a phu hop. TH tinh toan: Muyc nudc tinh toan: H90% = -
1,57 m; MC tinh toan: MC nguy hiém nhat (K0+100) d€ kiém tra on dinh tong the [12]; St
dung muc nude ngoai song 1a muce nudce ki€t nho nhat cho ca bon TH tinh toan [13].
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Tai trong tinh todn gém: Tai trong hanh lang: 3,0 KN/m?; Tai trong nguoi di; Tai trong
duong: 7,5 KN/m?; Tai trong xe trong qud trinh van hanh; Tai trong thi cong: 10,0 KN/m?;
céc TH tinh toan nhu sau: (a) TH 1: Mai cong trinh hién trang (t6 hop van hanh); (b) TH 2:
Gia c6 méi cong trinh tir cao trinh 0 v&i mai m = 2,5 (t6 hop van hanh); (c) TH 3: Gia c6
mai cong trinh tir cao trinh 0 véi mai m = 3 (t6 hop thi cong); (d) TH 4: Gia cb mai cong
trinh tir cao trinh 0 v6i mai m =3 (to hop vén hanh). Tinh toan téng thé duoc thé hién trén
hinh 17. Két qua chuyén bi tong thé m = 3 dugc thé hién trén hinh 18. Két qua chuyén vi
coc TH 3 duoc thé hién trén hinh 19.
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Hinh 17. Mo hinh tinh toan va két qua danh gia on dinh 4 TH: (a) M6 hinh tinh toan (trai) va két
quéa danh gi4 6n dinh (phai) TH 1 (Hién trang); (b) M6 hinh tinh toan (trai) va két qua danh gia on
dinh (phai) TH 2 (m = 2,5); (c) M6 hinh tinh toan (trai) va két qua danh gia 6n dinh (phai) TH 3, thi
cong (m = 3); (d) M6 hinh tinh toan (trai) va két qua danh gia 6n dinh (phai) TH 4, van hanh (m =
3).
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Hinh 18. Két qua chuyén vi tong thé m = 3, thi cong (TH 3) (trdi) va m = 3, van hanh (TH 4) (phai).
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(@) (b)
Hinh 19. Két qua chuyén vi coc TH 3 (trai) va TH 4 (phai) [14].
Gia trj tinh toan 6n dinh duoc tong hop cho cac phuong an xtr 1y theo bang 1.

Bang 1. Két qua gia tri 6n dinh tinh toan cho bon TH [2].

Gia tri Gia tri

Truong hop tinh toan  cho phép Két luan
TH 1: Hién trang 1,041 1,20 Khong dat
TH2:m=25 1,096 1,20 Khéng dat
TH3:m=3,0 (thicong) 1,235 1,15 Dat
TH 4: m=3,0 (van hanh) 1,268 1,20 Dat
Chuyén vi coc TH 3 2,580 5,00 Dat
Chuyén vi coc TH 4 1,390 5,00 Pat

Stra chira, gia cd mai long song theo hé s6 mai doc m = 3 dam bdo an toan va dieu kién
chuyén vi coc trong pham vi cho phép.

3.5. Pdnh gid nguyén nhdn gay mat on dinh

Pham vi nghién ctru ndm & bd 1dm cta doan song cong, nén dong chi luu 4p sat bo,
van toc 16n nhét dat toi trén 2 m/s. Dong chay lii két hop v6i dong chay thuy tridu (va co ca
tac dong ctia dong chay do ghe tau di lai) c6 van toc 16n hon vén toc khong xo1 cho phép
cia long dan (theo tinh toan chi dat 0,5+0,7 m/s), voi thoi gian xuit hién véan toc 16n
khoang 60% tong thoi gian tinh toan [15]. Pay 1a Iy do chinh lam cho long dan bi bio mon
dan, long song bi x0i sdu, tré nén dbc hon va dic biét 1a 1am x6i chan ké. Chan ké bi x6i,
lam cho khéi d4 hoc bao vé chan ké (xdy dung trudc ddy) mat on dinh, ha thip, dan dén
“mét chan” va tdm dan BTCT kep giita cic coc bi tut xudng, binh d6 long séng dugc trinh
bay trong Hinh 20.

MAT BANG HIEN TRANG CONG TRINH LA ™ ‘

Hinh 20. Binh d6 long song khu vuc nghién ctru [2].



Tap chi Khi twong Thaty van 2023, 753, 23-36; doi:10.36335/VNJHM.2023(753).23-36 34

Hau qua 1a dong chay do song, mua, thuy tridu 1am cat dép than ké dich chuyén ra
ngoai song, 1am syt lun hanh lang di bd phia sau ké. V& 1au dai, néu mai dbc long song tiép
tuc bi x6i, s& gdy mat 6n dinh tong thé cua ké (khi d6 s& xuat hién nhimg cung trugt 16m),
nguy co thiét hai cho co sé ha tang rat 16n.

Cao trinh via h¢ ctia ké da dugc nang 1én cao 0,50 m so véi trude day (tu cao trinh +2,0
Ién +2,5) lam gia ting ap luc dimg va ngang 1én bo ke, gbp phan gay sut lin bo ké.

3.6. Giai phap ke sau khi swa chita sat lo, sut lun

Than ké: Tt K0+50 + K0+130 (80 m); dan BTCT M300 kich thudc 20x10x%15; chén
dan 1én coc chit T dén cao trinh -1,90 m; dédp cat cudn vai dia timg 16p 0,5 m cho dén cao
trinh +2,0; d6 bé tong via hé M150 day 15 cm; lat d4 hoa cwong bé mit via hé.

Mai ke, chan keé: Tu KO+000 + K0+130 (130 m); Tt cao trinh +0,0, mai bo séng duoc
gia cd chéng x01 1& b'fmg bao tai cat, tham da 10,0%3,0x0,3 m v&i hé sé mai m = 3,0, bén
dudi co 1op vai dia ky thuat.

i T R = R
— '_J E MAT BANG SUA CHUA KE SONG CO CNIEN muoc DOAN L~ . U
' " PHUONG 1, THANH PHO ViNH LONG l

5478

T 02 T
L]
i

-S=57285n2

Hinh 21. Két cau ke sira chira (trai) va mat bang sau khi tham ro da (phai) [2].
4. Két luan va kién nghi

4.1. Két luan

Khai thac cat m¢ rong dién tich mat cat udt nhanh C6 Chién, no6i con thu hep dién tich
mit cit uét nhanh song Tién lam cho luu lugng sau khi qua cau My ‘Thuan tap trung ve
nhanh C6 Chién [16] khoang 62%, nén long dan khu vyc nghién ctru rat sau, cao trinh tir -
27,0 + -37,0. Dia chat yéu, thé song cong, dong chu luu ép sat vao bd véi luu tde 16n nén
x61 mon chan ké gdy mat 6n dinh, nguy co sat 16 bo song khu vuc ké ngay cang tang.

Nhim bao vé bo séng, nghién ctru di dwa ra giai phap stra chira ké theo két cau nhu da
trinh bay ¢ muc 3.6 (Hinh 21).

Phan ke tiép giap khu vuc nghién ctru vé phia ha luu cling mat 6n dinh twong tu (d3 di
doi hét cac nha hang, kios... cac s nganh da di thuc dia va théng nhat 1ap bién ban xéic
nhan mét 6n dinh chidu ngay 14/8/2023, lam co s& cho cong bd tinh trang sat 10 khan cép),
Thu tuéng Pham Minh Chinh da chip thuin dau tu, hién dang xay dung céac thu tuc dau tu.

4.2. Kién nghi

- Piéu chinh ty 1& phan luu dong chay cho hai nhanh séng Tién va song C6 Chién
nham diéu hoa luu luong, han ché sat 16 cho TP. Vinh Long.

- Nghién ctru ké huéng dong dua dong cha luu ra xa bd séng phia C6 Chién, dam bao
on dinh bo song, bao vé TP. Vinh Long.

- Can nhanh chéng xay dung ban d6 du bao sat 16 dé chu dong phong thién tai, tranh
thiét hai tai san va tin mang nhan dan.
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- Pé dam bao 6n dinh an toan cho toan bo cong trinh dé nghi c6 danh gia xoi 16 tong
quan phén luu song Tién, séng Co Chién va dua ra bién phap phong chéng sat 16 phu hop.

- Bé nghi Uy ban Mé cong Cong can thiép viéc xay dung cac dap thuy dién ¢ thuong
ngudn lam giam ham lugng chat lo ling gy ha thap long dan.

Pong gop cua tac gia: Xac dinh o cac nguyén nhan gy x6i chén ke, gay mét 6n dinh va
dua ra giai phap cong trinh khac phuc sat 16 bo song C6 Chién - thuoc doan Phuong 1, TP.
Vinh Long, tinh Vinh Long.

Loi cam on: Bai bao hoan thanh nhd két qua du an: “Stra chita ké séng C6 Chién - thudc
doan Phuong 1, TP. Vinh Long, tinh Vinh Long” ctia Vién Khoa hoc Thuy 1gi mién Nam.

Loi cam doan: Téc gia cam doan bai bdo nay la cong trinh nghién clru cia tac gia, chua
timg dugc cong bd, khong sao chép cac nghién ciru trude day.
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Construction solutions to cope with the mainstream close to the
Co Chien river bank, Vinh Long City area

Van Huu Huel*

1 Mien Tay Construction University, Vinh Long; huuhuevan@gmail.com

Abstract: In the Mekong Delta, riverbank instability leading to erosions occurs in many
places with different causes, especially in the embankment of Co Chien river, the section
through ward 1 of Vinh Long city, which is unstable due to the curved river morphology,
the mainstream is close to the shore. The study conducted the survey, geological
assessment, flow velocity, riverbed morphology, and riverbed map, thereby, identifying
the causes of riverbank instability and proposing solutions for protection works. The study
combined the use of survey methods, statistics, and mathematical models. The research
results show that the main causes of riverbank instability are the mainstream close to the
riverbank, the distributive rate of the flow, and the reduction of sediment from upstream.
Since then, the study proposes a structural solution to promptly overcome the emergency
erosion situation to protect the study area.

Keywords: The mainstream close to the riverbank; Stabilize Co Chien riverbank;
Distributive flow; The embankment erosions.
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Tém tit: Nhya 1a vat liéu da nang, nhung cach ma chiing ta dang sir dung chung vé cling
lang phi. Nghién ctru thuc hién khdo sat hién trang rac thai nhya tai cong dé)ng dan cu Thanh
phd H6 Chi Minh va céc tinh phuy can, liy ¥ kién chuyén gia va kham pha sy hién dién cua
vi nhya trong cic mau nudc mat Sai Gon - Pong Nai. Két qua nghién ctru cho thdy s6 ho
gia dinh c6 thoi quen tu tai ché lai dé sir dung chiém 10%, ban phé liéu 1a 33% ho va co dén
57% hd c6 thoi quen vt bd rac thai nhua. Nghién ctiru x4c dinh néu rac thai nhua tré thanh
ngudn tai nguyén dé san xuit cic san pham tai ché s& mang dén co hoi tao thu nhap hang
tram ty dong mdi thang va dé xut quy trinh tai san xuat lai ric thai nhya phu hop. Két qua
danh gia SWOT giai phap cho thiy c6 5 diém manh 3,38-4,75 diém, c6 7 diém yéu dat 3,35-
3,77 diém, 4 co hoi véi 4,08-4,4 diém va 4 diém nguy co 3,48-3,71 diém. Két qua danh gia
dé xuét giai phap giam thiéu rac thai nhya phong ngira 6 nhiém vi nhya mang lai y nghia
thiét thyc va dong vai trd phat trién bén viing.

Tir khéa: Réac thai nhya; Nhua tai ché; Tai san xudt rac thai nhua; Vi nhua.

1. M& dau

Nhuya di 1am thay ddi thé gisi, day 1a vat liéu “da dung” va chi phi thap da ctu séng
hang triéu ngudi bang cach tmg dung cau thanh cac cong cu, thiét bi vo trung (kim tiém, day
dan nude bién, lo dung thudc,...) str dung mot lan dén cac trung tam y té hay glup chtra dung
thyc pham [1]. Nhu c4u nhya tiép tuc phat trién do co nhiéu wu diém, bao gdom kha ning
chbng x6i mon, d6 bén, tién loi, don gian trong san xut va gia thanh ré [2]. Réac thai nhwa
duoc bat nguén tir cac loai nhwa chit dao néi trén. Vi du, linh vuc bao bi tiéu thu nhiéu nhua
nhat duoc san xuat va 1a ngudn nhua thai chinh [3]. Cc san phdm bao bi nhya dung thuc
pham, d6 uéng va dugc pham thudng chi duge sir dung mot lan, gop phén tao ra 61% rac thai
trén cac bii bién toan cau [4—11].

Tai Viét Nam, cac san phém nhua bao bi chiém ti trong 16n nhit (36%) [12—13]. Thanh
ph6 H6 Chi Minh (TP. HCM) ¢6 1.800 tan rac thai nhya trén 9.000 tan rac sinh hoat phat
sinh hing ngay (chiém ti 1& hon 20%) [14]. Binh Duong xir 1y chat thai sinh hoat 2.500
tan/ngay [15] va mdi ngay Pong Nai c6 hon 2.000 tin chat thai ran sinh hoat [16]. Tai Ba
Ria - Viing Tau, mdi ngay trén dia ban tinh phat sinh 1.320 tin chat thai ran [17]. Tai Tay
Ninh, mdi ngay ca tinh phat sinh 410 tin chat thai ran sinh hoat [18].

Luu vuc s6ng Sai Gon - Bong Nai hién tai dang nhidm vi nhya do phat thai san pham
nhya [19]. Cac cong bd gﬁn day cho thz?iy xuét hién vi nhua dang manh, dang soi va hat vi
Tap chi Khi twong Thiiy vén 2023, 753, 37-49; doi:10.36335/VNIJHM.2023(753), 37-49  http://tapchikttv.vn
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nhya tir kich thuéc 0,1-5 mm, ¢6 228.120 soi/m® nu6e dén nhiéu nhat 715.124 soi/m® nuée
va 11 dén 222 manh/m® nuéc.

Trong d6 PE 51,2%, PP 27,1%,
PVC 13 4% va 8 3% 12‘1 cac loai nhua Lwong phat thai chat thai rin trung binh cua cac dia phwong
khac [9-10]. Vi nhya trong cac dong oo
nudc thai cua cac nha may xu ly nude
thai trong luu vuc da dugc chung | S

minh [9-10]. Nhiing thong tin nay o e e
cho thy can phai c6 cac giai phap cap #5éng Nai
thiét giai quyét van dé rac thai nhua | B “* = Binh Duong

®Ho Chi Minh
hién nay va giam thiéu phat sinh vi e

nhya trong tuong lai. Tai san xuat lai

la mét lya chon day htra hen d¢ giam | ° 2000 w0 3000 10000
A A A [N A , . N aningay

nhu cau vé nguyén li¢u thé mai va

glém chat ‘thal t&,l‘l Cé,C b&}l Ch(_’n }ap Hinh 1. Lwong rac thai nhyra hang ngay tai: (TP Ho Chi Minh,
[20]. Ngoai ra, tai Ché~ chat thai bang Binh Duong, Dong Nai, Ba Ria Viing Tau, Tay Nink).

cach giam thi€u 6 nhiém do khai thac

nguyén liéu s& bao ton ning lwong va tham chi cung cap viéc 1am trong nudc [21]. Dé giai
quyét nhitng han ché cta cac phuong phép trudc day, chang han nhu d6t va chén lap, mot
loat cac chién lugc quan ly nhya sang tao da dugc thiét 1ap, bao gém cac ung dung nhiét
phan, hoa 16ng va xay dung ky thuat [22].

Viéc xac dinh vi nhya trong méi trudng nude song Sai Gon - Dong Nai nham khang dinh
nhitng nguy co mang tinh “bén viing” clia rac thai nhya trong twong lai. Phan tich SWOT
cho thay dugc tiém luc, loi ich c6t 15 trong giai phép tai ché chét thai nhya, dong thoi thay
dugc nhitng mat han ché cua giai phap dé phong tranh, cai thién; tir d6 giai quyét va han ché
dugc van dé vi nhya phat sinh tir rac thai nhya vao méi truong. Muc dich ctia nghién ctru nay
nham danh gia sy xuat hién cua vi nhya trong nudc thai va rac thai nhwa tir cong dong dan
cu trén luu vuc céc song Sai Gon - Pong Nai; dong thoi phan tich nhiing loi ich va han ché
cua tung phuong an ky thuat quan 1y vi nhwa va rac thai nhya tur tai licu va dé xuat nhimg ky
thuat mong mudn nhat c6 thé tién dén giam thiéu va ddy manh phat trién bén ving.

2. Vit liéu va phwong phap nghién ciru

2.1. Phirong phdp tong hop va phan tich tai liéu, khdo sat diéu tra

Nghién ctru thuc hién khao sat sb liéu vé hién trang rac thai nhya cua cong déng dan cu
tai TP. HCM va 2 tinh lan can la Déng Nai, Binh Duong. Viéc khao sat diéu tra vé rac thai
nhya duoc thuc hién tai 400 ho dan ngéu nhién trén dia ban TP. HCM (200 ho), Binh Duong
(150 ho) va Pdng Nai (50 ho) nhdm xac dinh dir liéu vé loai mat hang nhya thuong dung
trong sinh hoat gia dinh, thdi quen xur Iy cac hang hoa nhya khong con st dung cua nguoi
dan qua: ban phé li¢u, tan dung cho muc dich khac trong gia dinh, vit bo thanh rac thai nhya.

Thuc hién khao sat online mot s6 mé hinh tai ché rac thai nhua trén TP. HCM va mot sb
tinh 1an can (Déng Nai, Binh Duong, Long An), cu thé:

- Cong ty TNHH Huynh Phu: San Xuét va thuong mai hat nhya PVC mém phuc vu cho
boc day di¢n - cap dién.

- Cong ty TNHH Binh Duong: Chuyén linh vuc nhya tai sinh, chau bong, chau hoa, cong
tac, CB dién.

- Cong ty nhya Duy Tan: tai ché nhya.

- Cong ty Q.M.T-JT Plastic: Hat nhwa tai sinh, tai ché PE, PA, van nhya, nhya gia gd,
linh kién nhua,...

- Cong Ty Jin Sheng: Tai ché phé liéu.
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Hinh 2. Vi tri ldy mau nudc phan tich vi nhya trén Iuu vuc song Sai Gon - Pong Nai.
2.2. Phwong phdp ldy mau

Cong tac ldy mau nuéc duoc thuc hién trong trong ndm 2021-2022 vao mua khé va mua
mua tai vi tri cach ctra xa vao Iuu vuc nguén tiép nhén khoang 20-50 m tuy theo diéu kién
thuc té cta cac nha may nudc thai: DT An (XL_DN1), Ba Bo (XL_SG3) va Tham Luong -
Bén Cat (XL_SG4), Nam Binh Duong (XL_SG1), VSIP1 (XL_SG2) va Khu cong nghé cao
Thanh phd Ho Chi Minh (XL_DNZ2). Cac nha may nay nam & khu vuc gan hai séng Sai Gon
- Pong Nai, noi hop luu cta 2 séng ¢6 khu vuc dan cu dong dic (Hinh 2).

Phuong phap liy miu sau day dugc dé xuat dé phu hop hon véi diéu kién thyc té: i) Cac
mau nude duoc ldy o nhitng khu vuce c¢6 méi trudong da dang bang lu6i Neuston co kich thude
mat ludi 12 500 micron (0,5 mm). Ludi duge bude vao thuyen ldy miu bing day thép. Dong
hé do luu lugng duge gin bang mot cai moc 1on dé do van tde nudc trong qua trinh lay mau.
i1) Tai nhitng vi tri chat hep tich tu nhiéu hat vi nhya do tac dong cua dong chay va thuy triéu
rat, Gau c6 thiét ké duong kinh dau vao rong dugc st dung dé d& dang thu gom nudc mit
(Muc nudc & d6 sau khoang 30-50 cm dudi mat nudc). Mau nude bao gdm hat vi nhya, rac
thé duoc sang qua sang inox 304 (kich thuoc <5 mm, duong kinh 300 mm). MB&i vi tri 14y 2
mau. Lay mau tan suat 6 thang mot lan vao mua kho va mua mua trong nam. O Vlet Nam,
mua mua kho tir thang 5 dén thang 12 va mua kho tir thang 1 dén thang 4. Mdi mau thu gom
it nhat 2 lit nudc thai. TAt ca cac mau da dugc van chuyen dén phong thi nghiém Nation Lab
TP.HCM va Vién Mbi trudng va kinh té tuan hoan mién Nam.

2.3. Phuwong phap danh gia SWOT

Vi@c phép tich SWQT - C4c diém manh,q diém yéu, co hoi va théch thirc 1a co sé cho
phat trién chién lugc nham phat huy cac vu diém, }(héc phuc nhuoc diém,‘ tan dung co hoi »Vé.
vuot qua céac thach thuc [23]. Phan tich SWOT lay thong tin tir cac ngudn bén trong (diém
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manh va diém yéu cu thé) ciing nhu cac luc lugng bén ngoai c6 thé co tac dong khong kiém
soat dugc doi v6i cac quyét dinh (co hdi va moi de doa).

Phuong phap nay dugc su dung dé danh gia tiém nang thu hdi tai nguyeén tir rac thai
nhya, phuong phap trao d6i ¥ kién véi cac chuyén gia trong linh vuc diéu hanh va quan 1y,
nghién ctru v€ vi nhya, rac thai nhya va cac mo hinh tai ché nhwa, nghién ciru ap dung thang
diém tr 1 dén 5 dé danh gia cu thé cac yéu td cua diém manh (Strength), diém yéu
(Weakness), co hoi (Opportunity), de doa (Threat) nhu sau:

- V& danh gia diém manh: dlem cao nhat 13 5 (thap nhét 1a 1).

- V& danh gia diém yéu: yéu t6 yéu nhét s& nhan diém 5 (dugc hiéu 1a diém am).

- V& danh gia co hoi: kha thi nhat nhan diém t6i da 5.

- V& danh gia de doa: yéu t6 gdy thach thirc nhat nhan diém 5 t6i da (dwoc hiéu 13 diém
am).

3. Két qua va thao luin

3.1. Hién trang rac thai nhya tr rdc thai sinh hoat

Két qua nghién ctru thuc hién khao sat s6 liéu di cho thay rang thoi quen ctia ngudi dan
vé san phém nhya khong con dugc stir dung nhu sau:

- Ty 18 rt c6 thdi quen tai str dung lai san pham nhya kha thip, khoang 10% va ty 18
nhom ho gla dinh c6 thoi quen ban phe lidu chiém 33%. Néu chi xét vé loi ich kinh té, nhu
cau cua viée tai str dung 13 16n do tiét kiém chi phi va su tién dung cho nhiéu muc dich khac
nhau.

- Mat d6 thoi quen bo di chiém 57%. Nhom nay c6 thé co kinh té tot han ché st dung
nhua, hoac y thirc cao trong viéc bdo vé suc khoé va méi truong, sir dung cac san phérn cao
cap hon nhya. Ho sé sin sang thay ddi san pham nhya néu nhu gia khong chénh 1éch nhiéu.

Toém lai, co hdi cho nguén tai chinh bén viing co thé tan dung tir xu hudng vt bo céac
san pham nhya ngdy cang cao trong cong dong dan cu, gop phan han ché rac thai nhya; mo
rong hon cho cac nha may san xuét ¢6 lién quan linh vuc nhya tai TPHCM va céc tinh lan
can duoc thuc déy chuyén hoéa tir kinh té myén tinh sang kinh té tudn hoan, ma trong do, nhya
khong bao gio tro thanh réc thai hay chat 6 nhiém. MJi cu dan tai Thanh phd HO Chi Minh
va cac tinh 1an can gan nhu déu co so hitu san pham nhya, thuong 1a hop dung thuc pham,
tai nilon, ly nhya, chén nhya, ... Trong do, thoi gian ding va théi quen dbi véi san pham nhya
cling rat khac nhau (Bang 1).

Bang 1. Thoi gian gitr dé st dung cac san pham nhwa trong cac ho gia dinh.

STT San phim nhua Thoi gian luu triv
1 Céc chai lo dung xa phong, chét tdy rira, vin phong pham, cac vat dung >6 thang
(6p dién thoai nhya)...
2 Vat dung trang tri nha ctra, ngi that nhya. .. >1 ndm
3 San pham nhya dung thuc pham, ti nilon, ly tich nhya. .. <10 ngay

3.2. Hién trang vi nhua - san phdam phdn huy tir rac thai nhya lon da 16n tai va xudt hién
trong nguén nuée sinh hoat ciia cong dong dan cur

Két qua nghién ctru phat hién san pham phén ra tir rac thai nhya, san phim nhya 13 hat
vi nhya da xut hién trong ngudn cap nudc tir song Sai Gon - Dong Nai (Hinh 3 va Hinh 4).
Vi nhya trong nudc song Sai Gon - Dong Nai qua cac mau nudce thu thap da dugc xac
dinh sy hién dién. Két qua nhan duoc cho thiy cac vi nhia co mau séc, dang khac nhau, ¢
dang manh, soi va hat vi nhua c6 kich thuée tir 0,1-5 mm. Két qua xac nhan ve€ sy c6 mat vi
nhya trong séng Sai Gon - Pong Nai dd minh ching cho thay rang tinh trang anh huong dén
moi trudng nude cap cua rac thai nhua tir cong dong dan cu & cac thanh phd 16n quanh luu
vuc song 1a rat 1on va da ton tai trong nhiéu nam.
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Hinh 3. Vi nhya dugc phat hién di ton tai trong nudc séng Sai Gon - Pong Nai: (a) Mau nudc chira
vi nhya sau khi dugc loc qua giéy loc va lam kho; (b) Cac hat vi nhya dugc phat hién dudi kinh hién
vi soi ndi.

Hinh 4. Vi nhya xuét hién trong nudc song Sai Gon - Bong Nai.

Khi bi xa théng ra moi truong, rac thai nhya sé 1ién tuc phan manh, v& vun thanh hat, soi
dé dang duoc dong nude van chuyén va phan tan di khip noi. Nhua dugc tao ra tir sy két hop
phirc tap ctia cac chat hoa hoc, bao gom céc chat phu gia gitp ching c6 do bén va tinh linh
hoat. Ca nhwa va chét phy gia hoa hoc déu tiém an nguy co doc hai. Pac diém cua vi nhya
hoan toan gidng véi dic diém cua rac thai nhya bi phéan r ra chiing, vi vay tc hai tiém an tir
nhya thong qua vi nhya la khong the tranh khoi. Tuy nhié€n, vi nhya vai kich thudce nho, cac
hat vi nhira dé dang bi dong nudc cudn troi xudng cdng rinh va duge dua qua nha may xt 1y
nude thai. Cac hé thong xir Iy nudc thai hién tai khong dugc thiét ké dé loai bo hodc xu Iy
cac vi nhyra nay nén chiing gan nhu duoc dua thang vao ngudn tiép nhan. Didu dang néi, hat
vi nhyra khong chi xuét hién tir cac san pham tir nhua ma ching dang 4n duéi nhiéu hinh thire
khéc nhu vi nhya trong cac san pham lam dep. Vi dac tinh kho phan huy, d& hap dan doc tb
xung quanh, ching bi nhleu loai sinh vat nham tudng 1 thirc n hodc tich tu trong tai nguyén
cap nude. Hat vi nhya tiép tuc vao da day ngudi theo chudi thire an va ¢ thé mang dén cac
nguy co tiém an vé strc khoe [9)].
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3.3. Két qua SWOT vé tiém nding ciia hoat dong tdi san xudt cdc rdc thai nhya sinh hoat
nham gidam thiéu, phong ngira é nhiém vi nhwa

Két qua phan tich danh gia SWOT vé tiém ning ctia hoat dong tai ché ché rac thai nhya
sinh hoat nham gidm thiéu rac thai nhyua, phong ngtra 6 nhi€ém vi nhya dugc trinh bay trong
Bang 2.

Bang 2. Két qua danh gia SWOT.

Diém manh:
- Khéng can chon lap, van chuyén ngay dén nha may
sau khi thu gom nén giam dién tich dt, tiét kiém tai
nguyén;
- Giam dugc nguy co 6 nhiém moéi truong do 1o ri
nudc ri rac, khi thai, mui hoi, phat tha1 khi nha kinh;
- Giam tac dong x4u toi moi truong séng ciia nguoi
dan;
- Tao ra san phém phuc vu doi séng con nguoi;
- Giam dugc chi phi phuc vu, it nhap khau nguyén
liéu nguyén sinh.

Diém yéu:
- Khé khan trong viéc lua chon cac dia diém xay
dung;
- Chi phi dau tu ban du va vin hanh cao, can nhan
luc nhidu;
- Dién tich nha may tai ché, thiét bi may méc to;
- Phai phan loai rac tai ngu?)n;
- Co ché chinh sach chua thu hut cac nha dau tu;
- COng nghé chua tién tién;
- Cac doanh nghiép vira va nho kho khan trong viéc
dau tu von thay dbi cong nghé.

Co hoi:
- Sy gia tang nhu cdu vé cac san pham;
- Ngudn nguyén liéu dau vao san, ré;
- Thi trudng kha tiém ning, phong phu, it ddi thu
canh tranh nuéc ngoai;
- Chinh sach vu dai cia nha nudc.

De doa, thach thirc:
- Nhitng thay d6i bat ngo trong cac quy dinh ctia phap
luat;
- Khéi lwong nguyén vat liéu dau vao co thé khong
on dinh;
- Su phu thudc vao cong nghé, hoa chat, thiét bj nhap
khau tir nude ngoai;
- Rui ro trong tai chinh va bién dong cua thi truong
vé mat hang nhuya.
- Céc san phdm tir nhya tai ché khong thé so sanh voi
céc san pham tir nguyén lidu méi.

Théng qua cac khao sat y kién _chuyén qua va danh gia mirc quan trong trén thang diém
tir 1 dén 5 dé danh gia cu thé cac yéu t6 ctia diém manh (Strength), diém yéu (Weakness), co
hoi (Opportunity), de doa (Threat), so ¢4 nhén trong Hinh 6.

a) DIEM MANH

Dién tich dit chiém dung it
5.00 475"

Giim duoc nguy co & nhidm mi
trurdng do 10 1 nwdc 1 rdc, khi
3.38/ thii, mui hoi, phat thi khi nha
kinh

Gidm duoc chi phiphucvu tilé 447
ahipkhiu nguyén lév nhia
nguyén sinh

Gidm cic tic dong tGi chit heong.
a1 g truimg song coa ngui din
K ve

T0 1a sin phim phuc vu 461\
sbng con ngudi 456

e Diém danhgid

Kh6 khin trong véc lza
chon cic dia didm xiy dung

b) DIEM YEU

Cic doanh nghiép viavi
1h, cic co s6 tii ché kho
khin trong vide diu tuvin,
thay doi cbng nght taichd |

Chi phi g tirban dhu lén
v chi phivin hinh cao,
b\ cin nhin lyc nhiéu

Dién tich nh may tai ché

Cong ngh ti ch fac b "/ cin 6n, thiét bi miy méc to

Co ché chinh sich chua thi Do héi phii phinloai ric
hit o cic nha diu tu 375 tainguen

—e=Diém dénhgid

¢) COHOI

Surgia ting nhu chu vé cic sin
‘phim nhua trong tuzong lai
450

Nhitng chinh sich v &3 cia
ahi nuxée trong bdi cénh giim < .17
thiéu ric thii nhuava vinhya

Neubn aguyén liéu diu vio sin
o1

449

439

Th trrmg tiém ndng, it di thi
canh tranh ngodi nude

—e=Diém dénhgia

Nhiimg thay doi bt ngé trong

d) NGUY CO’ cic quy dmhc\laphapl\nl

Cic sin phim tiznhya téi ché
khong thé sossh vGi cic sin 348
phim tirnguyéa ey méi

Khi luong neuyén vitliéu diu
vio co the khong bn dinh

383

R 1o trong tii chinh vi bién
déng cia thi trwomg vé mit
hing nhua

——e=Diém danhgia

Hinh 5. Biéu dd mang nhén Radar v& danh gia SWOT trong viéc ap tai ché rac thai nhya: (a) Diém
manh; (b) Diém yéu; (c) Co hoi; (d) Nguy co thach thirc.
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Céc biéu dd mang nhén Hinh 5 cho thay rang cic diém manh va co hdi cta cong tac tai
ché rac thai nhya tuong dbi & muc cao, nhiéu thuan logi, trong do cha y yéu t6 rac thai nhua
13 ngudn nguyén liéu dau vao 1a yeu t6 troi cAn phai dugc phat huy dé viéc ap dung dat hiéu
qua trong muc tiéu giam thiéu; dong thoi ddy ciing 13 yéu t6 gy 6 nhiém moi trudng, phat
sinh vi nhya gdy nguy co anh hudng stic khoe con ngudi va sinh vat. Theo bao cao ctia To
chtrc Tai chinh Qudc té (IFC) va Ngan hang Thé gi6i, udc tinh Viét Nam dang lang phi gan
3 ty USD mdi nam vi khong tai ché hét rac thai nhua tir sinh hoat. Vi cong suat xtr Iy khoang
300 tan rac thai sinh hoat mdi ngay, mdi thang, nha may xir 1y rac thai s& thu vé hon 450 tn
hat nhwa. Gia hat nhua khoang 10 triéu déng/tén C6 thé thiy rac thai nhwa dem lai mot sd
tién khong nho. Tai Viét Nam, nguon phé liéu nhya thai ra 1én t6i 18.000 tan/ngay, gia phe
liéu lai thap do d6 gia thanh ciing thip hon so véi gia ctia nhya nguyén sinh, kim ngach : xuat
khéu san pham nhya tdng trung binh 20%/nam [24-30]. Nhu vay, néu thyuc hi¢n tai ché t6t,
réac thai nhya c6 thé mang dén hang tram ti dong mdi thang cho nén kinh té khu vuc (Bang
3).

Bang 3. Dy kién loi ich tai chinh thu dugc tir viéc tai ché rac thai nhua.

Raéc thai sinh Lwong san

hoat Am hat nhua 14 hat nhua tai Loi ich du kién

TT Dia phwong R P e ok ché thi trwong Viét thu dugce
x 30 ngay tai che Nam nim 2023 [25]  (ti ddng/théng)
(thn/thing) (thn/thing) githang

1 TP. HCM 270.000 13.500 135 - 675
2 Binh Duong 79.830 3.991 , 39,91 - 199,55

\ . 10 - 50 triéu
3 bong Nai 27.600 1.380 N B 13,8 - 69
. dong/tan
4 Ba Ria -Viing Tau 39.600 1.980 19,8-99
5 Tay Ninh 12.300 615 6,15 — 30,75

Co hoi dé cac doanh nghiép bao bi nhya chuyén doi cong nghé sang san xuit cac san
pham than thién voi moi truong, cung véi d6 1a xu huéng s dung nhya tai ché. Chi phi
nguyén liéu nhya chiém ty trong 16n (70- 71%) trong co céu chi phi cua cac doanh nghiép
nganh nhya. Hiép hoi nhya Viét Nam cho rang, néu sir dung dugc nguon nguyén liéu nhya
tai ché & mirc 35-50%/nam, cac doanh nghiép co thé giam chi phi san xuat hon 15% [27-30].
Vé van dé thach thtc va rui ro de doa cho hoat dong tai ché rac thai nhwa, cAn cha ¥ va c6
bién phap khic phy, han ché cac yéu t6: Cong nghé lac hau va cac san phérn tir nhya tai ché
khong thé so sanh véi cac san pham tir nguyén liéu méi. Nhd may tai ché nhwa hién nay chua
phét trién manh, hoat dong chii yéu ngoai khu ché xuit, khu cong nghiép, vung ven. Hon
nita, ching déu c6 quy mé nho, 1é, cong nghé tho, chua c6 nang lyc tai chinh d6i méi quy
trinh tai ché dé dép ung murc chat thai phét sinh thyc té, vi vy hiéu qua tai ché thap, chat
luong thap va phat thai gay o nhiém cho moi truong. Bén canh d6, wu diém cac san pham tir

nhua tai ché khong thé so sanh v&i cac san B it S Woa $Nha Trang
pham tir nguyén liéu nhya nguyén sinh. Van ; "_,:ng'thum i Da Lat ]

dé tic dong tur cac san pham nhya tai ché doi hhe e . UMOONE  phaRang

v6i stic khoe van con 1a mbi e ngai 16n doi b, T wm:;-*

vl nguoi tiéu dung G1a1 phap datra la ta1 akeo" | HoChi Mi’;aigo‘- AP Dhan Thet

ché rac thai nhya can gan lién véi phat tricn [T R ol

cong nghé, dua ra nhiéu y tuong thiét ké cho [N IS Chii gidi

san pham tir nhya tai ché hon, kinh té s6 va [REETRR SIS :::5 '

cich mang cong nghiép 4.0. Cong nghé moi  [FEEENEEE" - W sos 25’;5;“ i
s& gitip viéc thuc hién tai ché rac thai nhua PR Wl vy ONEHITE

[] 405

hiéu qua, giam thai 6 nhiém, bao ton thién
nhién va da dang sinh hoc, tranh khai théc
qua muc tai nguyén; déng thoi, tao dugc co Hinh 6. Biéu dd du kién loi ich kinh té trung binh
h61 Viéc lam de’ cac san phém “sach” h(yn’ thu duoc tir tac ché chét thai tai cac khu vuec.
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giai quyet mui hoi nhya tai ché, dat an toan s dung va dam bao muc tiéu giam thiéu rac thai
nhya va vi nhya trong tuong lai.

3.4. Bé xudt gidi phdp giam thiéu rdc thai nhwa, phong ngira é nhiém vi nhua va phdt trién
bén viing

Nhura tai ché 14 qué trinh chuyén ddi cac san pham nhya di qua sir dung thanh nguyén
liéu méi phuc vu cho cac muc dich khac. Co nhiéu giai phap tai ché rac thai nhya nhim muc
dich giam thiéu tac dong clia nganh nhwa dén moi truong va tao ra gia trj kinh té tir chinh san
pham tai ché.

1) Giai phap tai ché nhiét: Day 1a cong ngh¢ nhiét phan trong moéi trudng yém khi. Rac
nhwra duoc d6t nong & nhiét d6 cao nhat dinh, cac két ciu nhua bi ré thanh khi. Khi nay duoc
1am lanh va ngung tu thanh chét d6t 16ng. Céac thanh phan ran dugc két tinh 14 than chat luong
cao (goi 1a than ban cdc). Md hinh nay l1a qué trinh nhiét phan huy dé chuyén doi rac thai
nhwra thanh dau diesel. Cac hat nhwa dugc dit trong mot khoang c6 nhiét do cao, bi nung chay
va chuyén hoa thanh dau diesel. Qua trinh nay co thé dat duoc loi thé tai chinh va méi truong
t6t hon so v6i viée thai bo. Mot wu viét nita cia cong nghé nay 1a hé thong 16 nhiét phan
khong thai ra moéi truong bat ky chit doc hai ndo, nén duogc goi 1a cong ngh¢ sach, than thién
moi truong.

ii) Giai phép tai st dung: Tap trung vao viéc ché tao ra san phdm méi. Vi dy nhu dd
trang tri hodc cac san pham khac nhu binh nuéc, tii xach...

iii) Giai phép tai ché boi cac cong nghé thu hdi (co - hoa, nhiét, khi) va tao ra cac san
pham nhu hat nhua nguyén liéu. Hién nay nhiéu doanh nghiép da ap dung ¥ tuong nay, gidp
giam lugng rac thai nhya nhu: Q.M. T-JT Plastic, Duy Tén, Jin Sheng.

Viéc tai san xudt lai s& lam giam luong rac thai nhya can xu 1y, giam ap luc di v6i nhya
nguyén sinh, giam ti€u thu nang lwong va giam phat thai cac khi va hoa chat doc trong san
xuat. Cong viéc tai ché hay tai sir dung s€ dong gop vao viéc giam dugc chi phi dau vao va
giam dugc gia thanh phdm ¢ dAu ra ctia nganh nhya 1a rit 1on. Thay vi cin mét dién tich
16n, chi phi dét dai cao dé chon 1ap, hay phai dau tu chi phi xay dung 1o d6t rac véi vat liéu
chiu nhiét gia thanh cao, nguyén liéu dbt, rac thai nhua duoc xtr Iy hidu qua 1a khi ty 18 tai
ché & mirc cao nhat nham thuc day kinh t& bén viing, tudn hoan, khong bi viit bo ra moi
truong va giam thiéu tac dong 6 nhiém méi truong. Loi ich kinh té ctia doanh nghi€p phu
thudc hoan toan vao kha nang phan loai, kha nang lam chu cong ngh¢, va y tuong bién rac
thai tr¢ thanh thir c6 ich va c6 gia tri kinh té cao hon. Thi truong vé cac san pham tur nhura tai
che rat rong, da dang cong dung, mau sac hay thiét ké, c6 thé phuc vu cho nhiéu nhém nhu
cau va muc dich st dung: tai ché rac thai nhya thanh chau dé trong cay, ding vo chai nhya
dé bao vé ong kinh may anh, dung cu lam vuon, vat dung trang tri, 1at mat duong...

Tai ché chat thai nhya mang lai nhiéu loi ich to 16n. Loi ich dau tién 1a tiét kiém ning
luong, gitip tiét kiém tai nguyén khong thé tai tao 1a diu mo; giai quyét hang loat cac van dé
viéc lam, moi truong, chuyén hudng khéi lwong 16n rac ra khoi cac bii chén 14p va quan Iy
chit thai nhur mot ngudn tai nguyén co gia tri, loai bo nguyén nhén 16n nhat phat sinh vi nhya.
Nganh cong nghiép nay cON tao ra cc co hdi thi truong nham ting dau tu tir khu vuc tu nhan
va giam cac ngudn von cong. Bién rac nhya thanh nguyén liéu cho cac nha may trong thoi
ho6i nhap s& mang lai nhiéu dau tu tai chinh cho thi truong, giam khi nha kinh tir cac nganh
cong nghiép nhu xi mang, sat thép va nganh dién tai cac qudc gia trén thé gi01 dang phai tiéu
thu mét lugng than khéng 16 va phat thai trén 30% lugng CO2 trén toan thé gidi. Rac thai
nhya khong thé tai ché s& dugc s dung lam nguyén liu dau vao cho cac nha may bang
phuong phap dong xur ly, cét giam duoc luong than tiéu thy nho thu hdi nang luong tur viée
d6t rac thai nhia khong thé tai ché. Hiéu qua ning luong s& cao hon nhidu so voi cac nha
may chuyén doi rac thai thanh nang lugng thong thuong, khong 1am phat sinh cac chét ton
du, trong khi do, phat thai khi nha kinh s& giam dang ké so véi hinh thirc chon 1ap va doét.
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Trén co s& cac két qua phan tich hién trang rac nhya va vi nhwa tai TP. HCM va céc tinh
lan can trén cac song Sai Gon - Déng Nai, nghién ctru dé xuét mo hinh tai ché rac thai nhya
nham giam thiéu, phong ngira 6 nhiém vi nhya va phat trién bén vimg. Quy trinh nay con tdi
wu ddi voi cac loai nhwa chinh dbi véi rac thai nhua trong sinh hoat cta ngudi dan: PET-
Polyethylene Terephthalate, HDPE-Polyethylene mat d6 cao, PVC- Polyvinyl Clorua va
LDPE- Polyethylene mat do thap (Hinh 7).

Budce 1: Thu gom ric nhya va dua dén cac nha may: Sir dung mang ludi thu gom rac
nhya thong qua nhiing ngudi nhat rac, nguoi thu gom, dai ly va cac doanh nghiép tai ché, rac
thai nhya nay duoc thu gom va dua dén cac co sé dé tiép tuc - phén loai xu ly. Budce dau tién
clia quy trinh tai ché rac thai nhya la viée thu gom cac san pham da dugc str dung tir cd nhan,
doanh nghiép va cac td chue. Viéc nay cé thé thyuc hién boi to chire hodc cac cong ty chuyén
thu gom réac thai. Ngoai ra con mot cach 1am khac don gian hon 1a nguoi dan tu dem dén
diém thu gom. Céc diém thu gom c6 thé 1a cac thung rac tai ché hodc co so thu gom dia
phuong.

Buéc 2: Phan loai nhya trude khi tai ché.

Viéc phan loai céc loai nhwa khac nhau xay ra dwa trén: Mau séc, loai va ma. Phéan loai
gitip x4c dinh va loai bo cac chat khac nhya. Qua trinh nay co the sir dung phwong phap thu
cdng cac may mac duoc thiét ké dic biét. Hon thé nira, phan can tai ché con duogc sip xép
theo mau sac, do day va cong nang. Hién nay, tai Viét Nam thi van pho bién véi viéc phan
loai bang tay va mat. Phan loai bang may k§y thuat quan hoc & cac nha may tai ché cao cap
thi viéc sip xép nhua c6 mau va do day giong nhau thi dé dang va nhanh chéng hon. Céc
may quang hoc thudng dit & ddu vao va nhanh chong phan loai khi ddy chuyén di qua cac
mat doc.

Bude 3: Xay - Bam - Nghién

Sau khi nhya c6 thé tai ché da dugc phan loai, ching s& di qua may cit nho. My nay
nghién va cit nhya thanh nhirng manh nho. Sau khi trai qua qua trinh bam nho, nhwa nang
hon va nhe hon dugc tach ra bang may moc duoc thiét ké dic biét. Su tach biét nay giup tach
biét cac loai nhya khac nhau. Xay bam nghién nho cac rac thai nhya dé viéc nau tai ché lai
mot cach dé dang hon. Khi ma rac thai nhya duoc xay nhuyén thanh cac miéng nho gitip viée
nung nong chiing dé& dang hon. Céc san pham tir nhya hodc nhwa can duge xu 1y s& dugc do
vao cac may nghién. May nghién sé& thuc hién khau bam xay thanh ting miéng nho. Cac
mleng nho nay s€ dugc phén loai dya theo tinh chat va chat luong co thé tai sir dung. Néu
chat luong t6t thi s€ dugc truc tiép dic cach tai ché nhua phé thai. Viéc tach nghién nhuwa
thanh tirng mleng nho con gitp loai bo cac san pham khoéng tinh khiét t trong qua trinh sang
loc. Cach nay rat htru hi¢u khi loc cac phé pham nhu sat. Vi rira sach van khong thé tach cac
tap chat phé thai sit ra khoi nhya hoan toan. Khi qua cic may bam c6 nam cham hit sit s&
giam thiéu di dang ke.

Budc 4: Rira sach

Qua trinh phan loai va cit nho dam bao rr;ing cac loai nhya chinh xac dang duoc xur ly
va phan loai ciing nhau dé xtr 1y tiép. Sau khi tach hoan toan, manh hodc khéi sau dé duogc
rira ky béng chét téy rira dé loai bo chat nhim ban con lai. Sau qué trinh 1am sach, cdc manh
nhua duoc sdy kho ¢ nhiét do vira phai. Viéc rira sach cac chat can ba va lam sach cac rac
thai nhya 1a mot yéu t6 quan trong. Tai quy trinh nay quyet dinh gén nhu 80% chat luong hat
nhua phé thai. Vi cac tap chat c6 thé anh huong truc tiép dén khau san xuat nhua tai ché nén
can phan loai k¥ ludng céc tap chét cé thé ¢é trén rac thai. C6 5 tap chat phd bién trong rac
thai nhya duoc xac dinh 1a: Tem nhén ctia san pham con sot lai trén rac thai, keo hodc hd
dan, chat ban nhu bun, dat va cat, thirc an thira, cic dong vat. Dén budc nay cac rac thai cling
nhu nhwa déu dugce ria nhung van khong thé dam bao duoc 100% tinh khiét trude khi dén
qué trinh nghién va can.

Budc 5: Lam tan chay
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Sau khi sdy kho, cac manh nhya dugc ndu chay béi nhiét d6 quy dinh. Viéc diéu chinh
nhiét do dam bao rang nhira bj ndng chay ma khong bi pha hity. Khi nong chay, cac loai nhua
nay duoc ép dun va thay ddi kich thude dé duoc xu ly thanh dang hat, sau d6 sé dugc nén
thanh dang vién.

Budc 6: Tao vién

Kiém tra cac hat nhya da duogc nghién va phan loai theo chét luong. PAu tién s& duogc
sap xép theo ti trong bang cach cho cac hat phé thai ndi trén mit nudce, sau d6 phén tich bing
khi, tim ra dugc do day cua cac hat phé pham. Sau d6 cac hat s& duoc dong thanh bao cho
khau san xuét do tai ché. Cac hat nhya duoc nghién nat c6 thé chuyén ddi thanh nhitng san
pham c6 thé dung duoc, cac hat dd qua xu Iy dugc nén thanh cac vién nhé. Vién nén ciing
cho phép luu céc loai nhya tuong ty dya trén mau sdc vi viee phan phéi dé dang.

Budc 7: Phan phdi san phim

Céc san pham sau khi tai ché thanh san pham méi s& dugc dwa dén khach hang thong
qua cac kénh phan phdi.

Pastic waste sad microplastics
Thu gom phe liéu nhua 37 N
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. Yy 3
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Hinh 7. Quy trinh tai ché rac thai nhya sinh hoat.

4. Két luan

Nganh nhya phat trlen nhanh va la mot trong nhimg nganh da va dang c6 nhiing dong
gop khong hé nhé vao nén kinh té nude nha. Két qua khao sat, diéu tra hién trang rac thai
nhura tir rac thai sinh hoat cua cong ddng dan cu tai TP. HCM va cac tinh lan can; ddng thoi
xac dinh duoc vi nhya da xuét hién trong ngudn nude cap tir song Sai Gon - Pong Nai da
cho thdy can phai c6 giai phap thuc ddy manh mé& hon muc tiéu giam thiéu rac thai nhua, vi
nhua tir chit thai sinh hoat trong khu vuc. Nghién curu da dé xuit quy trinh tai ché tiéu biéu
cho rac thai nhya sinh hoat. Két qua SWOT cho hoat dong tai ché rac thai nhua cho théy tiém
luc ngudn nguyén lidu dau vao 1a rit 16n, can phat huy ¢ khau thu gom, phén loai triét dé va
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hiéu qua hon. Dong thoi, giai phap tai ché can gan lién v6i phat trién cong nghé ky thuat sd
va cach mang cong nghiép 4.0, dwra ra nhiéu ¥ tudng trong thiét ké san pham tai ché, dam bao
an toan trong st dung.

Tuy nhién, giai phap tai ché rac thai nhwa ma nghién ctru dua ra chi méi giai quyét duoc
cac loai rac thai nhya co thé tai ché dugc, vong doi tai ché tiép theo cua cac san phém nhua
tai ché khong phai 1a vo han. Can phat trlen mo rong hon trong giai phap giam thiéu chat thai
nhya va vi nhua 13 chuyén ddi nén kinh té tuyén tinh sang nén kinh té tuan hoan, trong do,
bén canh rac thai nhya ap dung quy trinh tai ché thi cac loai rac thai nhyua con lai co thé
chuyén hoa thanh niang luong, nhién liéu cho cac nha may hodc tai sir dung cho chinh cac
nha may tai ché. Pay la giai phap ly tuong cho van dé xu 1y rac thai nhya thanh dién nang,
gitp giam thiéu dién tich chon lap va giam phat thai khi nha kinh tién dén phat trién bén
ving.

bong gop cua tac gia: Xay dung y tudng nghién ciru: H.P., HT.N.H.; Lya chon phuong
phéap nghién ctru: H.P., H.T.N.H.; Phan tich mau: H.P., H.T.N.H.; Lay mau: H.T.N.H.; Viét
ban thao bai bao: H.P.; H.T.N.H.; Chinh stra bai bdo: H.P., H.T.N.H.

Loi cam on: Nghién ctiru nay dugc thuc hién dudi su tai trg cta dé tai nghién ctru Vi nhya
trong nudc mat va tram tich song Sai Gon - Pong Nai, cua Vién Phat trién Cong nghé Moi
truong va Tai nguyén nude Phu My.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong c6 su tranh chap 1gi ich trong nhom tac gia.
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Assessing plastic and microplastic waste in wastewater from
residential communities discharged into the Saigon - Dong Nai
river basin, proposing treatment solutions to ensure sustainable
development goals

L HUTECH University, HUTECH Institute of Applied Sciences, Ho Chi Minh City,
Vietnam; h.phu@hutech.edu.vn

2 Hochiminh City University of Natural Resources and Environment, Ho Chi Minh City,
Vietnam; htnhan_ctn@hcmunre.edu.vn

Abstract: Plastics are versatile materials, but the way we are using them is extremely
wasteful. The study conducted a survey on the current status of plastic waste in the
residential community of Ho Chi Minh City and neighboring provinces, consulted experts
and discovered the presence of microplastics in surface water samples of Saigon - Dong
Nai. Research results have shown that 10% of households have the habit of self-recycling
for their own use, 33% of households sell scrap and up to 57% of households have the habit
of disposing of plastic waste. The study has determined that if plastic waste becomes a
resource for the production of recycled products, it will provide an opportunity to generate
hundreds of billions of dong per month and propose an appropriate process for recycling
plastic waste. In addition, the solution SWOT assessment results also showed that there are
5 strengths of 3.38-4.75 points, 7 weaknesses with 3.35-3.77 points, 4 opportunities with
4.08-4.4 points and 4 risk points 3.48-3.71 points. The evaluation results suggest solutions
to reduce plastic waste to prevent microplastic pollution, bringing practical meaning and
playing a role in sustainable development.

Keywords: Microplastics; Plastic waste; Plastic waste recycling; Recycled plastic products.
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Bai bdo khoa hoc
Phwong phap truc quan héa mo hinh 3D dia hinh day bién tir dir
li€u do sau hoi am da tia va dir liéu thiy am quét swon
Nguyén DPinh Hiil, Nguyén Gia Trong?%*, Cao Hoang Truwéng’, Pham Ngoc Quang??
! Poan Po dac bién v& hai dd va Nghién ctru bién, Quan ching Hai quan;
hthhaithem@gmail.com, hoangtruongutm@gmail.com )
2 Khoa Trac dia - Ban d6 va Quan ly dat dai, Trudong Dai hoc M6 - Dia chat;

nguyengiatrong@humg.edu.vn; phamngocquang@humg.edu.vn
3 Nhom nghién ctru Tric dia cao cip - moi trudng, Trudng Dai hoc Mo - Pia chat

*Téac gia lién hé: nguyengiatrong@humg.edu.vn; Tel.: +84-963124980

Ban Bién tdp nhan bai: 5/7/2023; Ngay phan bién xong: 22/8/2023; Ngay dang bai:
25/9/2023

Tém tit: Ban do dia hinh day bién 1 cong cu hét strc can thiét trong quan 1y tai nguyén
cling nhu trong khao sat va nghién ciru bién. Ban dd dia hinh day bién c6 thé dugc thanh
1ap dudi dang ban d6 2 chiéu (2D) hodc ban db 3 chiéu (3D). Cho dén nay, da phan ban db
dia hinh day bién da dugc thanh 1ap 12 ban d6 & dang 2D. M6 hinh hodc ban d6 3D dia hinh
day bién c6 y nghia quan trong trong nhiéu linh vuc nhu lap dit cong trinh trén bién, khao
) hoc va dac biét quan trong trong dan dudng trén bién cho luc Iugng hai quan. Bai bao
nay gidi thi¢u phuong phap thanh 1ap va phuong phap tryc quan héa moé hinh 3D dia hinh
day bién tir dir liéu do sau hoi Am da tia va dit liéu thay 4m quét swon. M6 hinh di x4y dung
cho phep nguoi st dung theo doi mot cach tryc quan ¢ dang 3 chiéu ban do dia hinh day
bién. Két qua thuc nghiém tai mot khu vuc tai Phan Ri tinh Binh Thuan cho thay sai s6 trung
phuong xac dinh d6 sau ctia mé hinh 3D da dugc thanh 14p 1a £0,379m, twong duwong xap
xi 1% gia tri d6 sau ciia khu vuc thyc nghiém hoan toan dap tmg dugc yéu cau thanh lap
ban d6 dia hinh d4y bién theo quy dinh.

Tir khéa: Do sau hdi am da tia; Thuy am quét suon; M6 hinh 3D; Dia hinh day bién.

1. Mé dau

M®6 hinh 3D dia hinh day bién ¢ nhiéu g dung khac nhau nhu cac img dung trong hai
duong hoc va dia chat bién, giam sat moi trudng bién, trong xay dung co so ha tang hang
hai, 1ap cap va dudng dng, khao cb hoc trén bién, quan 1y doi bo, ddn dudng cho cac phuong
tién trén bién bao gém cac phuong ti€n dan sy va quan su. Pac biét, mo hinh 3D dia hinh day
bién ¢6 y nghia 16n trong dan dudng cac phuong tién trong luc lwong hai quan. Xay dung mo
hinh 3D dia hinh day bién gap nhiéu kho khin hon so v6i thanh 1ap mo hinh 3D trén dat lién
do khong thé quan sat tryc tlep dia hinh bang mét thuong va mot s6 van dé lién quan dén chét
day hodc cac ngudn nhifu dbi véi cong tac do sau nhu sy phan xa tin hiéu do cac dan ca .
Khi thanh 1ap ban dd/ mé hinh 3D trén dit lién c6 thé s dung cac phwong phap nhu quet
laser mat dat, UAV, Lidar ... hoic két hop cac phuong phap néu trén khi thu thap dir liéu
dau vao. Di v6i mé hinh 3D dia hinh day bién, cong nghé dé thu thap dit liéu dau vao co thé
st dung don 1é hodc két hop cac phwong phap nhu do sau hdi 4m don tia, do sau hoi am da
tia, phwong phap thiy &m queét suon.

Trén thé gidi, khi thanh 1ap ban dd 3D cho cac tng dung khac nhau ddi véi phan trén
can, cong nghé may bay khong ngudi 1ai dugc st dung mot cach phd bién [1]. Viée sir dung
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cong ngh¢ UAV cho phep tiét kiém thoi gian do dac ngoai thuc dia, do chinh xac dong nht.
Nhuoc diém cta cong ngh¢ nay d6 1a khong thu nhéan duoc dir li¢u tai nhitng noti bi che khuét
v6i chiéu cao thap.

Dua trén dir liéu vé tinh WorldView-3, nghién ctru [2] da 1ap dugc ban dd 3D céc rang
san ho v6i d6 chinh xac xac dinh d6 cao dat & mtc 1m. Uu diém cua phuong phap st dung
dir liéu anh v¢ tinh trong xac dinh d¢ sau do 1a cho phép rat ngén thoi gian thu nhan dir li¢u
do dic diém cua cac vét quét 16n. Tuy nhién, phuong phap nay c6 nhuoc diém d6 13 hién tai
méi chi x4c dinh duge cho nhitng khu vuc ¢6 d¢ sau nho va nudc can c6 do trong nhét dinh.

Bén canh cac phuong phap nhu di gidi thiéu trude d6, dé thanh 1ap ban do 3 chiéu dudi
nude c6 thé sir dung cong nghé chup anh 1ap thé [3] v6i ba bude quan trong d6 1a: (1) lva
chon quy dao chup anh; (2) dinh vi quy dao va (3) két hop céc quy dao khac nhau dé tao anh
1ap thé trén co so ung dung phép loc Kalman.

Tac gia [4] da nghién ctru chi tlet vé& cac cam bién thu nhan dit lidu cing nhur cac phuong
phap thanh 1ap ban d6 3D khao c6 dudi nude. Theo do, cac dic diém nhu d6 sau, do duc,
nhi¢t do ... anh hudng dén viéc lya chon cam bién. Bbi véi nhitng vung nudc cé do sau 16n
hon 50 m can sir dung r6 bdt chup anh quang hoc trong khi nhirng viing nude noéng hon cé
thé lya chon cong nghé Lidar hoac chup anh hang khong néu do duc trong gid1 han cho phép.

D3 c6 nhiéu cong bd vé ing dung cac loai cong nghé thu nhan dir liéu khac nhau thanh
1ap moé hinh 3D, ban dd 3D tai Viét Nam.

Tac gia [5] da tmg dung cong nghé quét laser mat dat dé thanh 1ap co so dir liéu cia cac
d6i tugng cong trinh xay dung tai truong Dai hoc Xay dung véi két qua 1a co so dit liéu quan
1y trén nén GIS. V&i muc tiéu xay dung co so dir lidu phuc vu quan 1y cong trinh trong khu
vuc khai thic mé ham 10, tac gia [6] da sir dung may Faro FOCUS3D dé tién hanh thu nhan
dir liéu v6i d6 chinh xac do khoang cach 6 mm dén 14 mm trong khoang cach do tuong tng
tir 50 dén 150m. Bén canh cac nghién ctru trén, may quét Hokuyo UTM LX30 ciing da dugc
khao sat, danh gia tinh ning trong thanh 1ap mé hinh 3D cac ddi tugng cong trinh xay dung
[7-8].

Nhitng nim gan day, cong nghé UAV duoc timg dung rong rii tai Viét Nam trong thanh
1ap ban dd 2D, 3D, mé hinh 3D cua cac dbi tuong trén can. Nha bat giac - chua Lang da dugc
xay dung mé hinh 3D sir dung thiét bi Swinglet-CAM [9]; thiét bi InSpire 1 di duoc st dung
dé thanh 1ap mo6 hinh 3D cho cac ddi tuong thuc nghiém nho tai Ba Vi - Ha No6i [10].

bé khic phuc nhugc diém mot s6 doi tuong khong thé thu nhan thong tin bé“mg thiét bi
UAV, mot s tac gia da tich hgp may quét laser mat dat véi thiét bi UAV dé thanh lap mo
hinh 3D cua cac d6i twong [11-13].

Mo hinh 3D (hodc ban d6 3D) can thiét cho rat nhiéu cac tng dung khac nhau nhu phuc
vu cho xe 1ai tu dong [14] ciing nhu dua ra quyét dinh vé cac giai phap to chirc giao thong
d6 thi [15]. M6 hinh 3D ciing da duoc tich hop véi cong nghé GIS dé xay dung va quan 1y
thong tin ciia thanh c6 Quang Tri [16], trong quan 1y bién gidi [17] cling nhu gidm sat tham
hoa nhur 6 nhiém méi truong [18].

Véi dir lidu dau vao thu thap bang cac cong nghé nhu UAV, quét laser mat dat ..
nhiéu phuong phép khac nhau dé xay duyng mé hinh 3D nhu st dung cac phan mém GIS [19—
20], st dung ngdn ngir tiéu chuan Citygym va phan mém ma ngudén mé [21] hodc dua trén
cong cu 3DcityDB, CityGML trén nén tang web [22].

Do dic thu vé diéu kién thu nhan dit liéu, don vi thu nhan dit liéu ma sé luong cong bd
vé xdy dyng mé hinh 3D dia hinh day bién hét sirc han ché. Uu diém cua dit liéu do sau hoi
am da tia d6 1a cho phép xac dinh mot cach chinh xac bé mit dia hinh ddy bién do thu nhap
dugc tap hop s6 diém do sau 16n trong khu vuc khao sat. Cong nghé thiy am quét suon cho
phép thu nhan hinh anh hai chiéu cta cac ddi twong mot cach rd nét nhung c6 nhuoc diém
khong gin véi yéu t6 do sau. Trong nghién ciru ndy, cac tac gia nghién ciru phuong phap va
quy trinh x4y dung mé hinh 3D dia hinh d4y bién tir dit liéu do sau hdi am da tia va dir liéu
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thity am quét suon. Viéc két hop hai loai dit liéu néu trén cho phép phat huy tbi da vu diém
clia cac cong nghé dé thu nhan dugc mo hinh 3D dija hinh ddy bién mot cach chinh x4c nhat.

Khu vuc thuc nghiém trong nghién ctru nay la khu vuc bién Phan Ri - Binh Thuén do
dic diém bién d6i manh cua dia hinh d4y bién tir 46 m6 hinh 3D dia hinh ddy bién duoc xay
dung dugc thé hién mot cach rd nét.

2. Dir liéu va phwong phap nghién ciru

2.1. Gidi thiéu vé khu vuc va dir lidu thuc nghiém

Khu vuc thyc nghiém trong bai bao nay do 1a khu vuc bién Phan Ri, tinh Binh Thuan
(Hinh 1).
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Hinh 1. Khu vuc thir nghiém tai Phan Ri - Binh Thuén.

Trong hinh 1, khu vuc thtr nghiém Ia viung dugc bao béng hinh 6 vuéng mau do. Dt liéu
thuc nghiém bao gom dir li¢u do sau da tia, dir liéu thuy am quét suon dugc thu nhén tai thuc
dia boi Poan Po dac, bién vé hai d6 va nghién ctru bién.

2.2. Phwong phap nghién cuu

Phuong phéap nghién ciru, xay dyung truc quan mé hinh 3D dia hinh day bién dugc thé
hién nhu trong hinh 2.
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DU LIEU THUY AM QUET SUON

Tao mau nhén dang
tram tich

Xuly dir liéu
(Phwong phap Swath,
Cube...)

Dit liéu dia hinh (*.xyz, * if)

Tao model may hoc

Mu trdm tich thuc dia

Phan loai tram tich
c6 giam sat

Xay dung m6 hinh s§
3D dia hinh

Dir liéu thong tin
tram tich (*.xyz, *tif)

Thé hién trdm tich va céc Cong cu 3D GIS
d6i twgng trén md hinh 3D (Surfer, HIPS & SIPS)
Mb hinh 3D 16p pht day bién

Hinh 2. Phuong phép truc quan hda mé hinh 3D dia hinh day bién.

Tt dit liéu do sdu da tia & dang 3 thanh phan toa do cua cac diém do sau, tién hanh tao
ludi dang mit ludi 6 vudng dé tir d6 xay dung dugc ban dd dudng binh do ciing nhu tao bé
mit 3D. Trong do, do sdu cua cac diém sir dung dé xay dung mé hinh duoc quy chiéu theo
chuén do sau cua hai do.

Qua trinh xur ly dir li¢u thiy am quét suwon cho phép thu nhan dugc cac thong tin cta céac
d6i tugng ciing nhu nhan dang tram tich ddy trén co s¢ két hop véi két qua lay mau tai thuc
dia. Trong cong doan nay, phuong phap hoc may duoc ing dung dé nang cao hiéu qua cua
qué trinh xir . Tir b mau dit liéu tram tich thu thap, sir dung cac thuét toan bo trg hd trg
phan loai. Hién c6 nhiéu c6 nhiéu thuat toan khac nhau duoc ung dung trong viéc phan loai
hinh anh. Céc thuat toan nay dugc chia thanh hai nhom chinh 1a Hoc ¢6 gidm sat (supervised
learning) va Hoc khong giam sat (unsupervised learning). Dé t6i uu hoa viéce luu trit va quan
Iy thong tin trim tich thi can chuyen d6i anh phén loai vé dang vector.

Qua trinh két hop dir li¢u tién hanh g0p cac loai dir liéu khac nhau thanh mot bo dir licu
dau vao duy nhét. Trén co s& do, tién hanh trich xuit ra bo dit liéu cac diém do siu theo
nguyén tac tai moi diém co gia tri do sau don tri dé tir d6 1am co s& xay dung cac mo hinh.
Cling nhu nhiéu hoat dong va phan tich khong gian trong GIS, c6 sy khac biét trong cach ban
dd 16p phu duoc thuc hién gitra 2 loai dir li¢u: raster va vector. Trong 16p phu mo hinh 3D,
viéc sir dung dit lidéu dang vector tén nhiéu thoi gian, phirc tap vé mit tinh toan. Trong Khi
do, cac hé thong dua trén dir liéu dang raster thi nguoc lai, nhanh chéng, don gian va hi¢u
qua. Khi thé hién cac dbi tuong trén moé hinh 3D can thyuc hién theo cac budc nhu: (1) xay
dung két cdu hat tram tich; (2) Tang cuong hiéu tng hinh anh; (3) Tao va pha tron thyuc vat
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thiy sinh va (4) moé phong méi trudong dudi nude. Qua trinh thé hién cac dbi twong néu trén
duogc thuc hién thong qua cong cu GIS nhu Surfer, HIPS & SIPS.

Pé khang dinh tinh ding dén cia phuong phap da dé xuit va két qua thu nhan duoc,
danh gia do chinh xac két qua thuc nghiém can phai duoc thyc hién.

3. Két qua va théio ludn

Tir di liéu do sdu hdi am da tia, sir dung phdn mém Surfer [23], xdy dung dugc binh dd
d6 sau nhu hinh 3.

1184500

1184000

1183500

1183000 |8

11825004 |

1182000+

1181500+

T T T T T T T
915500 916000 916500 917000 917500 918000 918500

Hinh 3. Binh db d6 sau khu vuc thuc nghiém.

MBS hinh 3D bé mat thanh 1ap duoc tir dir lidu do sau hoi am da tia va dit liéu thuy am
quét suon nhu trong hinh 4.

Hinh 4. (a) M6 hinh 3D bé mat tir dit liéu do sau hdi am da tia; (b) Thuy 4m quét suon.

Ddi v6i mdi loai chat day, két cAu hat trAm tich c6 dic diém vé hinh anh va mau séc khac
nhau. Pay la co s¢ dé xay dung thong tin vé tram tich. Hinh anh dac trung cua mot so loai
tram tich dugc cho nhu trong hinh 5.
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(d)

Hinh 5. Cac hat két cau trAm tich khac nhau dugc tao ra bang phép do anh: (a) P4, soi; (b) Bun; (c)
Cat; (d) Thyc vat bé mit.

Mot van dé rat quan trong khi xay dung thong tin ciia cac ddi tuong trén mo hinh 3D d6
1a loai bd hién tugng 1ap cua két cau trong hinh anh thu nhan dugc tir dir liéu thuy am quét
suon. Hinh 6 minh hoa két qué loai bo hién tugng 1dp két cau tir dir li€u thiy &m quét suon.

(a) (b)

(a) (b)

(c) (d)

Hinh 7. Két qua mé phong thiy sinh (a) va (c) khong c6 nude bién; (b) va (d) c6 nudc bién.
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Ngoai thong tin vé tram tich, cac ddi tuong tu nhién va nhan tao (vi du xac tau dém) con
can phai thé hién duoc cac thong tin vé rang san ho, thuc vat thay sinh ... trong mé hinh 3D
dia hinh day bién. Hinh anh minh hoa mé phong cac ddi tugng néu trén duoc cho nhu trong
hinh 7. Sau khi d4 két hop cac d6i tugng, xdy dung duge mé hinh 3D cho khu vyc Phan Ri -
Binh Thuén nhu trong hinh 8.

Dang thuy sinh vat
Cét pha bun

Hinh 8. (a) Két qua phan tich tram tich; (b) X4y dung mé hinh 3D khu vic bién Phan Ri-Binh Thuan.

Tir hinh 8 c6 thé thiy, tir dit liéu do sdu hoi 4m da tia va dit liéu thiy 4m quét suon, dya
trén phuong phap xay dyng mé hinh 3D dia hinh day bién da dé xuit, xay dung dugc md
hinh 3D dja hinh day bién mét cach truc quan. Trong mé hinh da xay dung, khong nhiing thé
hién duoc thong tin 3 chiéu cua dia hinh day bién ma con cho phép theo ddi mot cach truc
quan thong tin vé 16p phu ctia dia hinh day bién.

Pé danh gia do chinh xac, tir tip hop dir liéu 2481 diém trong mé hinh TIN dugc minh
hoa nhu trong hinh 9, chia thanh hai nhém bao gdm nhém cac diém noi suy (2209 diém) va
nhém céc diém kiém tra (272 diém). Két qua danh gia do chinh xac dugc cho trong bang 1.

Po sau

-35.1m

-37.5m

-40.0 m

-45.0m

-47.5m

+ Piém tri do

Hinh 9. Céc diém d6 siu trong mé hinh TIN.
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Bang 1. Két qua danh gia do chinh xac xac dinh d6 sau.

TT x (m) y (m) Tridosdu (m) P sdu md hinh (m)  Sai léch dd sdu (m)
1 916286,31  1184290,88 -43,58 -43,55 -0,03
2 915865,48  1183664,95 -43,24 -43,24 0,00
3 915205,54  1184585,19 -39,51 -39,79 0,28
4 915544,44  1184396,05 -43,12 -43,39 0,27
5 915499,31  1184669,53 -40,81 -40,46 -0,35
6 915676,57  1184451,60 -44,58 -44,44 -0,14
7 916040,77  1183757,84 -45,15 -44,97 -0,18
8 915469,96  1183899,10 -43,41 -43,44 0,03
9 915096,32  1184561,31 -37,41 -37,92 0,51

269 916167,98  1184108,90 -44,28 -44,82 0,54

270  916238,02  1184028,42 -46,18 -46,28 0,10

271  915634,51  1184141,07 -44,03 -43,87 -0,16

272  915506,84  1184044,50 -43,51 -43,76 0,25

Tir két qua danh gia do chinh xac nhu trong bang 1, xac dinh dugc sai s6 trung phuong
dat £0,379m. Qua két qua danh gia do chinh xéc cho thay, do chinh x4ac cua mo6 hinh da xay
dung hoan toan dam bdo vdi sai so xap xi 1% gia tri do sau.

4. Két luén

MBS hinh 3D dia hinh day bién duoc Gng dung trong nhiéu linh vuc khac nhau ca trong
linh vyc dan sy 1an quan sy. Xay dung mé hinh 3D 13 xu huéng tit yéu trén thé gidi ciing
nhu tai Viét Nam. Tai Viét Nam, do dic thu vé thu thap ciing nhu cong bd dit liéu ma cho
dén thoi diém hién tai c6 rat it cac cong trinh da cong bd lién quan dén xay dung mo hinh 3D
dia hinh day bién.

Céc tac gia da dé xuat phuong phap va quy trinh xay dung mé hinh 3D dia hinh dy bién
tir dir liéu do sau hoi 4m da tia va dir liéu thiy 4m quét swon. Tir phuong phap va quy trinh
da lya chon, nhém nghién ctru dé thyc nghiém xay dung mé hinh 3D dia hinh day bién cho
khu vyre Phan Ri tinh Binh Thuan. Két qua kiém chimg x@y dyng mo hinh cho thay, d6 chinh
xac cua viéc xay dyng mo hinh hoan toan dap ung yéu cau vé do chinh xac cta viéc thanh
1ap ban d6 dia hinh ddy bién.

V61 md hinh 3D da xay dung duoc, c6 thé duge s dung cho nhiéu linh vuc khac nhau,
dic biét trong din duong cac phuong tién trong luc lugng hai quan ma dién hinh 13 dan dudng
cho tau ngam.

Trong thoi gian t6i, can tiép tuc nghién ctru xay dung maéi truong 3D thyc té ao dé c6
thé phat huy t&i wu hon nita ctia viée xay dung mé hinh 3D dia hinh d4y bién. V&i méi truong
thue té 40, bén canh ¥ nghia str dung trong thuc té con tmg dung ¢ hiéu qua trong huén luyén
cling nhu dao tao céc linh vuc ¢6 str dung mo hinh 3D.

bong gop cua tac gia: Xy dung y tuong nghién coru: N.D.H., N.G.T., P.N.Q.,, C.H.T.; Lya
chon phuong phap nghién ciru: N.G.T., P.N.Q., N.D.H.; Xu ly s6 ligu: N.G.T., P.N.Q,,
C.H.T.; Viéct ban thao bai bao: N.D.H., N.G.T.; Chinh stra bai bao: N.D.H., N.G.T., P.N.Q.,
C.H.T.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong co su tranh chap loi ich trong nhém tac gia.
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Method of visualization of seabed topography from multi-beam
echo sounding data and side scan sonar data
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Abstract: Bathymetric map is a essential tool in resource management as well as in marine
survey and research. It can be created as 2D or 3D map. Up to now, most of the sea bed
topographic map has been established in 2D map. The 3D seabed topographic model is not
only important in many fields such as marine installation, archeology but also crucial in
maritime navigation for the navy. This paper introduces the method to establish and
visualize a 3D model of seabed topography from multi-beam echo souding and Side Scan
Sonar data. The established model allows users to visually monitor the bathymetric map in
3D. The experimental result at Phan Ri, Binh Thuan province shows that the root mean
square of depth is £0,379 m, equivalent to approximately 1% of the actual depth of the area.
It can be seen that the experimental results completely meets the requirement for
establishment of seabed topographic map according to the State regulations.

Keywords: Multibeam echosounder; Side scan sonar; 3D model; Seabed topography.
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thanh phé Nha Trang tinh Khanh Hoa

Phung Thi Vuil, Tran Vin Hung'*, Phan Vin Tuin?

! Pai Khi tugng Thiy vin khu viee Nam Trung Bo; phungthivui@gmail.com;
tranhungdubao@gmail.com
2 Hoc vién Hai quan; phanvantuants20@gmail.com

*Téc gia lién hé: tranhungdubao@gmail.com; Tel.: +84-904491015

Ban Bién tap nhan bai: 5/7/2023; Ngay phan bién xong: 22/8/2023; Ngay dang bai:
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Tém tit: Bai bao nay trinh bay két qua phuong phap nghién ctru dy bao dwa trén tac dong
clia bio, ap thap nhiét d6i (ATND) ddi v6i thanh phé Nha Trang. Muc d6 rii ro ciia bdo
dugc tinh todn xem xét nhu mirc d6 tac dong cua bao, trong d6 thanh phan hiém hoa bio
dugc xac dinh theo ban tin du bao béo cua Trung tam dy bao khi twong thuy van Quédc gia
(NCHMF). Ma trén tac dong dugc sir dung dé tinh toan tac dong ctia bio dén voi timg ddi
tugng, linh vyc s& 1a co s¢ dé dua ra cac khuyén cao hanh dong ing phé véi bao cho cong
d6ng. Bai bao thir nghiém du bao dya trén tac dong d6i véi con bdo Damrey dén thanh phd
Nha Trang vao ngay 4/11/2017. Két qua cho thay ddi voi cac thoi diém bio do b trude 72
gi0, 48 giv, 24 gid, cac tic dong cta bido dén ting ddi tugng c6 thé khac nhau, do d6 timg
dbi twong chiu tac dong c6 nhitng hanh dong chuén bi tng phé khac nhau.

Twr khoa: Bao Damrey; Dy bao dua trén tac dong.

1. Giéi thi¢u

Theo bio céo cta Vian phong Lién hop qudc vé giam thiéu rii ro thién tai (UNDRR):
trong 20 nam dau thé ky 21, thé gidi da ghi nhan 7348 sy kién thién tai 16n 1lam 1,23 trigu
nguoi chét, anh huong dén 4,2 ty ngudi (nhiéu ngudi chiu anh hudng nhiéu 1an) lam thiét hai
kinh té khoang 2,97 nghin ty d6 la My. Pay 1a mot sy gia ting manh so voi 20 nam cudi thé
ky 19. Trong do, It lut va bao la nhiing sy kién phé bién nhét, s tran 1i lut 16n tang tu 1389
1én 3254 tran va s6 con bao tang tir 1457 1én 2034 con [1].

Theo bao céo [1] vdi tiéu chi tham hoa cudp di sinh mang tir 10 nguoi trd 1€n, anh hudng
tir 100 nguoi trd 1én, dan dén tinh trang can c6 su gitp cua qudc té thi chau A hing chiu
nhiéu tham hoa nhit véi 3068 su kién, Chau M§ 1a 1756 su kién va Chau Phi 1a 1192 su kién.
Chéu A ¢6 8 quc gia trong tong s6 10 qudc gia bi anh huong nhiéu nhat. Viét Nam xép thir
7 voi khoang 140 su kién cac dot thién tai lon anh huong, x€ép thir 10 trong 5O cac nuoc co
sd nguoi bi anh huong véi 39 nghin nguoi, tuy nhién nudc ta khong thude 10 quéc gia c6 sb
ngudi chét do thién tai nhiéu nhat.

Du béo, canh bao sém va cung cap thong tin rii ro thién tai kip thoi s& giup cho cong tac
phong chdng tmg pho va giam thiéu thiét hai thién tai. T6 chirc Khi twong Thé gigi (WMO)
da khéi dong mdt chuong trinh vé céc dich vu canh bao va du bao dua trén tac dong (IBF)
da thién tai, voi muc dich hd trg cac thanh vién WMO phat trién hon nita cac dich vu du bao
va canh bao theo yéu cau ctia ngudi dung, thong tin ddy du tic dong cua thién tai, tir 6 thuc
hién c6 cac hanh dong tng phoé thich hop [2]. Ciing v6i hudng dan cia WMO, nhiéu nudc
trén thé gid1 da phat trién hé théng du bdo va canh béo dya trén tdc dong, cu thé nhu Co quan
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khi tugng Philippines (PASAGA) da thuc hién du bao dua trén tac dong cta bao theo thoi
gian thyc, dua ra nhitng canh bao sém va hudng dan hanh dong cu thé. PASAGA xay dung
ban tin véi bang tic dong va hudng dan hanh dong cho timg dia phuong cu thé va linh vuc
nhu giao duc, co s& ha téng (CSHT), thuong mai - dich vu, giao thong van tai (GTVT), moi
truong va con nguoi [3—4], trong d6, xem xét rui ro thién tai do bao (R) chinh l1a mue do tac
dong trong ma tran tac dong. Co quan thoi tiét Nam Phi (SAWS) phdi hop véi cuc Quan ly
thién tai giéi thiéu hé thdng canh bao thoi tiét khic nghiét dua trén phuong thirc méi cung
cip cac canh bao tic dong thay vi canh bao ngudng khi twong. Cac thién tai dugc SAWS
canh bdo dua trén tac dong gém mua 1én, bdo, gié manh, tuyét roi, swong mu, sébng va nudc
dang [5]. WCSSP An D¢ 1a mot du 4n nghién ctru xay dung va khai thac mdi quan hé ddi tic
va khoa hoc gilra vuong quéc Anh va An D¢ [6]. Du 4n nay da x4c dinh mot loat cac linh
vuc uu tién: nghién ctru va phat trién cac mo hinh du bao tac dong; thu thap dir liéu tac dong
kinh té xa hoi (KT-XH); truyén thong va phd bién cac ndi dung canh bao. Dy an di xay dung
chuong trinh gitip cho cac du bao vién trong quyét dinh dua ra cac ban tin du bao tac dong
ctia thién tai. Co quan Khi twong Vuong qudc Anh (UKMO) d3 x4y dung va ban hanh cac
canh béao tac dong tir nam 2011. Nhing canh bao nay dua trén su két hop gifra mirc do tac
dong va kha nang xay ra tac dong do, xac dinh thong qua s dung ma trén rui ro. Bleu nay
cung cap mot dy bao dinh tinh vé kha ning tac dong du kién cho timg loai thoi tiét voi cac
muc d6 tac dong khac nhau [7].

Du béo dya trén tac dong la viéc chuyén ddi hinh thirc du bao, tir viéc dy bao dé tra 1o
cau hoi “thoi tiét s& nhu thé nao?”, sang tra 1oi cau hoi “thoi tiét s& gy ra nhimng gi?”. Viée
nay doi hoi phai tong hop thong tin thoi tiét (ndng, mua, gio...) v6i thong tin dit liéu cua cac
dbi twong c6 thé chiu anh huéng cua thién tai nhu mirc d6 phoi bay (E), tinh dé bi ton thuong
(V) tir d6 xac dinh murc do rui ro co thé xdy ra. bé thuc hién cong vigc do thi can phai thu
thap day du hién trang vé cac dbi tugng co thé chiu anh hudng trong khu vuc du béo. Hay
noi cach khac, khi xac dinh cac ddi twong chiu anh hudng va muc d6 rui ro c6 thé xay ra cho
phép ban hanh cac loai canh bao khac nhau dé giup cong déng dan cu nim bét thong tin kip
thoi, chi dong g pho, qua d6 c6 thé giup giam céc thiét hai do thién tai gay ra.

Nim trong khu vuc Mién Trung, noi chiu anh hudng cua nhiéu thién tai, trong 20 nam
qua, ¢6 15 con bo anh hudng dén tinh Khanh Hoa, tuong duong véi tan suat 0,68 con/nam.
Mac du, so vdi cac tinh khac trong khu vue, tan suat bao anh huong dén Khanh Hoa khong
phai la cao, tuy nhién mdi khi bdo anh hudng truc tiép thuong gay ra thiét hai rat 16n, dién
hinh nhu con béo s6 12 - Damrey (ndm 2017) gay ra thiét hai nang né vé nguoi va tai san, tai
Khanh Hoa c6 44 nguoi chét, gan 3000 nha bi sap hoan toan, hon 58.000 nha bi tdc mai, hu
hong va 40.000 nha bi hdng nhe, téng thiét hai d6i véi cac linh vuc trén 1a 14.700 ty déng.
Theo b4o céo danh gia, nguyén nhan thiét hai 16n cht yéu 1 do bao manh d6 bo truc tiép vao
khu vuc kinh té bién dang phat trién, ngoai ra do kha ning phong chdng va tmg pho ciia cong
ddng chua cao.

Bdo, ATND voi tac dong chinh (tac dong so cap) 1a gi6 manh, mua 16n, trong d6 mua
16n ¢6 thé sinh 1ii va ngap lut (tic dong thir cap); gié manh giy ra song lon va nuge dang (tac
dong thir cap). Mua, gi6 ciia bio co thé tic dong don 1¢ hodc c6 thé tac dong dong thoi vai
1ii va ngdp lut sau d6. Cac ddi twong anh hudng lic nay dan cu, hé thong CSHT (nha cira,
san bay...), GTVT, céc hoat dong kinh té, nong nghiép (dién tich cay tréng), hé théng y té...
Khi hoat dong trén bién, bdo v6i gié manh gy ra song 10n va nudc dang danh chim hodc giy
hu hai cho tau thuyén. ..

Trong khudn kho hop tac giita Tong cuc Khi twong Thity vin va WMO, NCHMF da xay
dung hé théng hd tro du bao dua trén tac dong cua bao, trong d6 tinh toan udce lugng quy mod
va mirc do tac dong cia thién tai trén co s két hop giira du bao xac suat xdy ra cta bio va
thong tin vé E, V, sau do gui khuyén cdo dén cac khu vue du bdo, canh bo.

Huéng t6i muc tiéu phuc vu cdng déng dan cu va chinh quyén tét hon, bai bao nghién
ctru thir nghiém dy bao dya trén tic dong do bio s 12 - Damrey (4/11/2017) dén cac dbi
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twong, nganh nghé tai thanh phd Nha Trang. Két qua nghién ciru s& bo sung thém thong tin
tac dong cua thién tai bio dén cac ddi tuong va khu vuc cu thé (mic d6 anh huong) s& gitp
cong dong dan cu chu dong hon trong cong tac ty phong chdéng va phong chdng theo sy chi
dao cua dia phuong.

2. S6 li¢u, trwomg hop thir nghiém va phwong phap nghién ciru

2.1. 86 liéu

Cac nguén s6 lieu duge su dung trong du bao dua tic dong do bao s6 12 dén thanh phé
Nha Trang, tinh Khanh Hoa:

- S6 liéu vé KT-XH, CSHT, dan cu ciia thanh ph6 Nha Trang thu thap tir nién giam thng
ké (NGTK), bao cdo quy hoach phat trién KT-XH cua thanh ph.

- S6 liéu thiét hai cua thién tai dwoc thu thap tir Ban chi huy Phong chéng thién tai-tim
kiém ctru nan va phong thu dan sy (PCTT-TKCN & PTDS) tinh, thanh phé.

- S6 liéu vé& mua, gio ting gid duoc thu thap tir cac tram khi tuong thuy vin (KTTV)
tinh Khanh Hoa.

- S6 liéu vé cac chi tiéu kha nang thich Gng dugc thu thap thong qua diéu tra xa hoi hoc.

- S liéu vé vi tri, cuong do bao dugc khai thac tir ban tin dy bao bao cia NCHMF.

2.2. Truweong hop thir nghiém

Bio s6 12 (Damrey) hinh thanh trén khu vuc tay béc Thai Binh Duong (TBTBD). bén
sang ngay 02/11, ATND di vao Bién bong va di chuyén chu yéu theo huéng Tay. Sang ngay
04/11 (khoang 6 7 i), bio sd 12 di d6 bd vao khu viuc nam Phi Yén bac Khanh Hoa, roi
suy yéu di chuyén sang Tdy Nguyén. Cudng do cta bdo khi do b, tai Khanh Hoa c6 gid
manh cép 9, giat cip 12-13, khi ap thap nhit quan tric duoc tai tram Nha Trang (Khanh Hoa)
982,1mb vao lic 06h20 ngay 04/11. Ngoai ra, do anh hudng bio s6 12, tinh Khanh Hoa co
mua to dén rit to, luong mua cac ngay 03-04/11, phd bién 150-250 mm.
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Hinh 1. Quy dao con bio s6 12 - Damrey nam 2017 (nguén NCHMF).

2.3. Du bao dua trén tac dong do bao/ATND

a) Phwong phap du bdo dva trén tac dong

Khai niém du bao dya trén tac dong (Impact Based Forecast): 1a mot cach tiép can co
cau trac, két hop cac dir liéu vé nguy co, E vaVv dé xac dinh murc do tac dong, quy md tac
dong ciing nhu cac ddi tuong chiu tac dong tiém tang ma hiém hoa KTTV c6 thé gay ra, hd
trg Co quan dy bao dua ra cac khuyén cdo d01 v0i cac dia phuong, khu vuc va dbi tuong mot
cach dinh luong, qua do hd trg viéc ra quyét dinh v61 muyc tiéu cudi cing 1a khuyén khich
hanh dong sém nham giam thiét hai vé kinh té va con ngudi do cic thién tai gay ra [3]. So
d6 cau triic ciia nghién ctru dugc trinh bay nhu hinh 2.
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Hinh 2. So db céu triic thuc hién nghién ciru.

Dé danh gia tong hop thong tin vé mirc do tac dong va kha ning xay ra thién tai & cac
cép d6 khac nhau, WMO dua ra huéng dan xay dung ma trén tac dong, trong d6 c6 02 thanh
phan 1a (1) mirc d6 tac dong (truc X), cling co thé hiéu 12 mac do rui ro cia thién tai va (2)
Xac suat xay ra ca hiém hoa (truc Y), ciing c6 thé hiéu 1a d6 tin cdy cta ban tin du bao. Tac
dong tong hop cua thién tai dugc xac dinh la vi tri giao nhau cua ¢4t thong tin vé mirc do tac
dong va hang thong tin vé xé4c sudt xdy ra thién tai ciia bang ma tran tic dong. Thong tin vé
tac dong tong hop cia thién tai la can ctr dé dua ra cac khuyén céo hanh dong. Cac khuyen
c4o hanh dong dugc chia thanh 4 cip, twong Ung véi 4 mau: mau xanh (tac dong rat thap) la
chua c6 thién tai xay ra; mau vang (tic dong thap) 1a can nhan biét, cha y theo ddi dién bién
ctia thoi tiét, mau cam (tac dong trung binh) 14 can chuin bi sin sang, mau do (tic dong cao)
la phai hanh dong ngay.

Loi ich mong doi cua viéc st dung ma tran tic dong véi cac mau biéu thi muc do tac
dong va khuyén cdo hanh dong 1a [18]:

Canh bao dé hiéu hon;

it sir dung thuat ngit khi twong va tir ngit khoa hoc;

Du bao dugc dua ra néu tac dong du kién xay ra;

D@ thay dbi, cap nhat hon;

Béang 1. Ma tran tac dong.

Xdc sudt
Xay ra
hiém hoa
Vang: Nhén biét, (D6 tin
hru ¥ theo d&i cdy cua
tinh hinh thei tiét | ban tin dw
bao %)
Cam: Chuén bi =20
sdn sang Canh béo la s két hop £ i P
gitta the dong tidm tang i
va kha nang xut hién
- cac hién twong cuc Mirc d6 tac dong
doan

b) Xac dinh doi tuwong va bo tiéu chi

Trén co so tac dong truc tiép ciia bao (mua, gid), két hop phuong phap chuyén gia va
tiéu chi xac dinh thiét hai do thién tai [15] va tham khéo tir [12—14] nghién ctru nay dua ra
danh sach cac d6i tuong co ban chiu tac dong cua bdo, ATND. Cac d6i twong/nganh nghé
du(_yq lya chon 1a dan cu, nong nghi¢p, thuong mai - dich vu, GTVT, CSHT, y té va tau
thuyén.
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Bang 2. Bo tiéu chi vé E, S, AC cho 7 d6i tuong.

Doi twong/

nganh nghd Mikc d) phoi bay Do nhay Kha niing thich ing
Tbng dan sb Ty 1é thanh thi/néng thon Ty 1é t&t nghiép cip 3
Mat d6 dan s6 Ty 1¢€ ho nghéo Ty 1¢ duoc huéng dan k¥ ning ing
phé
Dén cu Ty 18 ngudi trén 15 tudi biét chit Ty 1& nhén duoc thong tin vé bio
Ty 1& nhan dugc hd tro thiét hai
S6 luong co so y té
S6 luong diém so tan
Dién tich d4t nong nghiép Gia tri san phim/ha dit nong Cap nhat phuong an PCTT
nghiép
Dién tich nudi trong thily san Gia tri san pham/ha nuodi trdng Ty 1& nhan dugc thong tin vé bio
. . thiy san
Nong nghicp S6 lugng gia suc, gia cAm Ty 1¢ duoc huéng dan k¥ ning ing
phé
Ty 1 nhan dugc hd tro thiét hai
Dam bao an toan d&, ho chira
S6 lugng doanh nghiép Binh quén thu nhap du ngudilao Ty 1& nhan dugc théng tin vé bio
dong trong doanh nghiép
Thuong mai -  S& luong lao dong trong doanh Ty sudt loi nhuin cia doanh Ty 1& dugc hudéng dén k§ ning ing
dich vu nghiép nghiép phé
) lugng co so kinh doanh du Ty 1& nhan dugc hd trg thiét hai
lich, khach san, dich vu
S6 Km duong quéc 19, tinh 16,  Mat do duong giao thong Cap nhét phuong 4n PCTT
huyén 10
Giao thong, S6 luong thué bao duge lp dat  Doanh thu vén tai theo nganh Ty 1é nhan duoc thong tin vé bio
van téi, thong Ty 1€ ho dung dién thoai Ty 1¢ dugc huwéng dan k¥ ning ing
tin phé

Co s6 ha tng

Y té

Tau thuyén

) luong try s UBND, truong
hoc, y té
S6 lugng cong trinh trong diém
Dién tich dat &

S cosoyté
S6 luong givong bénh

S6 lugng tau thuyén

Ty 1¢ ho dung internet

Ty 18 dién tich dét &

Ty 1€ ho dung nudce sach
S6 ca méc bénh dich

S6 ngudi lao dong trén tau thuyén
Vung hoat dong cua tau danh bit
ca

Ty 1 nhan dugc hd tro thiét hai
DPam bao an toan d&, hd chira
Cép nhat phuong an PCTT

Ty 18 nhan dwoc thong tin v& béo
Tu bd, sira chita cong trinh

Pam bao an toan d&, hd chira

S giwong bénh/1000 dan

S6 can bd nganh y dugce/1000 dan
Ty 1€ xa phudng c6 y bac st

Ty 18 co s6'y té/xa

Ty 18 nhan dwoc thong tin v& béo
Ty 1¢ dugc huéng din ki ning ing
phd

S4 diém neo dau tranh tra bao

2.4. Phuong phap tinh toan rui ro bao, ATND

Theo bao cdo SREX ctia IPCC [7], rui ro thién tai dwoc hop thanh tir 3 thanh phan: (1)
hiém hoa H (hazard); (2) Mirc do phoi bay E (exposure) va (3) Tinh dé bj ton thuong V
(vulnerability), trong do tinh dé bj ton thuong duoc cau thanh boi do nhay (S) va kha nang
thich tmg (AC). Néu thiéu mét trong ba yéu t6 thi khong hinh thanh rui ro thién tai.

a) Tinh toan, xac dinh hiém hoa

Hiém hoa do bdo, ATND duoc ciu thanh béi xac suit xay ra va cuong do ciia bio. Cudng
do dugc lya chon béi 2 déc trung 1a toc do gi6 16n nht (Vmax) va luong mua 24 gios 1on nhat
(R24max) day cling 1a 2 nguyén nhan hang du gay thiét hai trong bio.

Hiém hoa 12 mot thanh phan dong va phu thudc vao timg thién tai. D6i v6i bao, phu
thudc vao thoi diém va ting con bao cu thé ma xac dinh dugc gia tri hiém hoa 14 khac nhau.
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Theo nghién ctru [9], ki nang du bao quy dao bdo han 48h ndm trong khoang tir 28 dén
55%, trung binh 1a 47%. Trong khi d6, tinh sai s6 du bao quy dao bdo DPE (Direct Position
Error) cia NCHMEF [10] cho két qua sai sb trung binh DPE khoang 115 km d6i v6i han 24h,
180km ddi véi han 48h va 280 km & han 72h. Chi tiét vé cach tinh DPE duogc dua ra trong
[11].

Bang 3. Gia tri phan vi cua sai s6 trung binh tuyét d6i DPE giai doan 2012-2018 (nguén NCHMEF).

Han du bao (h) 24 48 72
90% 84 156 252
80% 96 168 264
60% 108 184 176
50% 120 192 288
40% 132 204 300
25% 144 216 312
10% 156 228 324

~ Cung tu dir liéu tinh toan cia NCHMF (2012-2018), vung ban kinh gi6 manh tng voi
cap bao khac nhau dugc dua ra tai bang 4 [8].

Bing 4. Ban kinh gi6é manh véi timg cip bdo (nguon NCHMF).

m 8 9 10 1 12 13-15
Cap gio

Cép 6 120 130 150 200 250 300
Cip 7 70 100 120 150 170 250
Cép 8 50 90 100 130 150 170
Cép9 50 70 100 110 150
Cép 10 50 70 100 110
Cép 11 50 70 90
Cép 12 50 70

Trong nghién ctru ndy, kha ning (nguy co hay xac suét) xay ra duoc xac dinh chinh 12
do tin cdy du bao quy dao bao véi cac han du bao cia cac ban tin trude do.

Céac bude tinh toan hiém hoa do bdo, ATND la:

Budc 1: Tinh DPE han 24, 48, 72 gid (néu co).

Budc 2: Tinh khoang cach tir vi tri tim bao (du bao) dén diém yéu cau theo han du bao
cy thé (KCDB).

Budc 3: Tinh xé4c suit xay ra (P) 1a d tin cdy du bao quy dao bdo dya trén bang 1. Do
¢6 nhimg con b&o hinh thanh trong bién Dong va di chuyén nhanh vi vay khong danh gia
dugc DPE 48 va 72 gio thi gan do tin cdy bang 47% (theo gia tri trung binh k¥ ning du bao
quy dao bao cia NCHMF 2008-2014).

Budc 4: Xac dinh cdp bao tit NCHMF dura trén KCDB, cip gié dugc xac dinh theo bang
4,

Budc 5: Xéc dinh cudng do tir cap gio va R24max.

Budc 6: Xac dinh hiém hoa tir cuong d6 (budc 5) va kha ning xay ra (budc 3).

Vi du minh hoa x4c dinh kha nang xay ra (P) nhu sau, DPE 48 gi¢ cta ban tin dy bao tur
NCHMF gﬁn nhét 1a 175 km, nim trong khoang phan vi 60-80%, do d6 d6 tin cay dugc gan
O cén trén la 80% tuong tng P = 80%.

b) Tinh todn E, V

Déi v6i mot dia phuong cu thé (cap huyén), dé tinh E va V, cac tiéu chi dugc xac dinh
cho timg ddi trong, nganh nghé dugc thu thap tir NGTK va sb liéu diéu tra x3 hoi hoc. Sau
khi tinh toan cho timg ddi tuong, nganh nghé sir dung phuong phép tuong tu tinh E, V chung
cho tung dia phuong.
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Phuong phép tinh s dung la phuong phép trong séﬂkhéng déu nhau [12]. Cach tinh E,
V va lua chon chi so ¢6 thé tham khao & [13—-15]. C6 thé mo ta qua trinh tinh toan chi so E,
V nhu sau:

Thu thap s6 liéu (nién giam, diéu tra)

'

Xuly 50 liéu (sang loc, lya chon, bién tip)

!

Xac dinh quan hé thuin nghich

!

Chuén hoa

Tinh trong s6

!

Tinh E, $. AC, V
v

Phén cip

Hinh 3. Céc budc tinh chi s§ E, V.

¢) Tinh todn chi sé riii ro
Rui ro thién tai bao (R) duoc tinh qua cong thire nhu sau:
R=f(H, E, V) 1)

Trong d6 H 1a hiém hoa, E 1a mtic d6 phoi bay, V 1a tinh d& bi ton thuong.

d) Phan cdp cap dg rii ro do bao/ATND

Str dung phuong phap ma tran rai ro dé tinh chi s6 rui ro thién tai va chi s6 hiém hoa. Cé
5 mirc do rui ro thién tai tir Rat thép, Thép, Trung binh, Cao va Rét cao, do d6 cac bién H, V
va E déu dugc phan thanh 5 cip.

e Thanh phan hiém hoa

Theo quy dinh, WMO phén loai XTND thanh 4 cap: ATND, bio, bdo manh va bao rat
manh [16]. Theo quyét dinh 18/2021/QD-TTg cua Thu tuong Chinh phu Quy dinh vé du bao,
canh bao, truyén tin thién tai va cap d¢ rui ro thién tai thi cap do rui ro thién tai do mua lon
dugc phan thanh 4 cp [17]. Nghién ctru ndy dé xuat phan cip cac yéu tb cau thanh cuong do
bao nhu trong bang 5.

Bang 5. Phan cip gia tri cac yéu t6 cdu thanh cudng d6 bao/ATND.

Cip Mirc dd V (clp gio) R24max (mm)
1 Rét thép <Cép5 <100
2 Thép Cép 6-7 100-200
3 Trung binh Cép 8-9 200-400
4 Cao Cép 10-11 >400
5 R4t cao > Ciép 12

Sau khi phan cap dugc cac bién (V, R24max), cuong do bao duoc tinh theo cong thc:
| = Max (V, R24max) (2)
Kha nang xdy ra (P) dugc chia thanh 5 khodng dya theo ham phan vi nhu bang 6. St
dung ma tran IXP tinh ra thianh phan hiém hoa thién tai do bdo, ATND nhu bang 6.
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Bang 6. Ma tran tinh toan hiém hoa tir cuong do va kha niang xay ra.

| 1 2 3 4 5

.
2 6 8 10

3 3 6 9 12

4 4 8

5 5

e Miic d phoi bay va tinh d& bi ton thuong

Céac bin Eva Vv (S va AC) duoc chia thanh 5 cép dua theo ham phéan vi, cu thé duoc
trinh bay trong bang 7.

Bang 7. Phan cép E va V theo ham phan vi.

Phén vi twong tng Mirc dd Cip dp
< 20th _ !
20th — 40th Thap 2
40th — 60th Trung binh 3
60th — 80th 4
> 80th S

e Cép d0 rui ro do bio, ATND

Pbi voi mot dia phuong cu thé ddi twong theo E va V 1a vira ¢6 tinh chat dong (tau
thuyén, dién tich san xuét nong nghi¢p theo mua mang, ...) va tinh, tinh cap ExV, sau do két
qua dugc quy chuan vé thang diém tur 1 dén 5 (tor 1 den 3 quy vé thang dlem 1, tir 4 d&én 6
quy vé thang diém 2,tr 8 dén 12 quy vé thang diém 3, tir 15 dén 16 quy vé thang diém 4 va
tir 20 dén 25 quy vé thang diém 5). Sau d6, két qua quy chuan nhan v&i thanh phan H nhur
sau.

Bang 8. Minh hoa vé ma tran tinh toén rii ro (EXV)XH.

H
1
2
3
4
5

3. Két qua va thao luin

3.1. Panh gia mirc do phoi bay

Vi nhing tiéu chi dugc lya chon nhu trong bang 2, két qué tinh toan E trudc bio, ATND
tai thanh phd Nha Trang duoc hién thi nhu hinh dudi day. C6 thé thay, thanh phd Nha Trang
1a dia phuong c6 mét do dan cu cao, CSHT phat trién, mang ludi GTVT day dic, sd luong
tau thuyén nhiéu do vay chi s6 E déu ¢ mirc rat cao, riéng véi nganh nong nghiép (4.369 ha
trong trot, 35ha nudi trong thuy san) chiém ti trong nho trong co cAu nén kinh té ctia thanh
phd Nha Trang nén E & murc rat thap.
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Dan cu Nong nghiép Thwong mai-Dich vu Giao thong vantai  Thang
) . mau
[ 1. Rétthip
Nba Trang Nba Trang
v:”; o i 0 3. g binh
Bico
Y té Tau thuyén 05 Rt

NP2 )
\'“ "‘

Hinh 4. Mtic d6 phoi bay cta 7 ddi tugng, nganh nghé va tinh chung cho thanh phd Nha Trang trudc
bdo, ATND.

3.2. Bdnh gid tinh dé bi ton thwong

Nhu di biét, V dugc cdu thanh béi hai thanh phan 14 d¢ nhay (S) va kha ning thich ing
(AC), trong d6 V ti 1€ thuan véi S va ti 1€ nghich véi AC. Vi trinh d6 dan tri cao, ty 1€ nhan
dugc thong tin va ty 1& dugc tap huan ky nang phong chéng bdo cao nén cac dbi tuong co
kha nang thich mg cao vi vdy V ¢ muc rat thap va trung binh. Riéng dbi tuong CSHT co6 ti
1¢ dét o rat cao va d6i tuong tau thuyen c6 s0 luong nguoi lao dong trén tau thuyén rat cao
va ving hoat dong ngoai khoi tirc 1a S rit cao kéo theo V & mtrc rat cao.

Dan cu Nong nghiép Thuong mai-Dich vu Giao thong van tai Thang
= '\;-"‘, : méu
01 Ritthip
A o Al 02Thép
*“ *“«' **‘ ' & B3 Tngbinn
Vi S 2y S S e PSRN 1400
- b5 Ritco

Co s6 ha tang Y té Tau thuyén Chung

-
M- Tm t

Hinh 5. Tinh dé bi t6n thwong ciia 7 d6i tugng, nganh nghé va tinh chung cho thanh ph Nha Trang
trudc bao, ATND.

-

Nba Trang

NP
SN AT

3.3. Du bao thanh phdn hiém hoa, cdp do rui ro, dw bdo dwa trén tac dong

Quy trinh dy bao dya trén tdc dong do bdo, ATND theo ban tin va huéng dan hanh dong
dugc dua ra trong hinh 6. O day, nghién ctru trinh bay voi cac thoi diém trude khi bio d6 bo
72, 48 va 24 gid nham dua ra dién bién tac dong do con bdo s6 12 giy ra va cho thiy tién
trinh hanh dong tir mrc thap nhit (nhan biét, theo ddi) dén murc cao nhat (hanh dong).
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Bio s6 12 hoat dong trong thoi gian 4,5 ngay, ban tin dau tién phat lc 09 gio ngay 31/10
chi la ving thap, canh bao theo ddi va khong co du bao vi tri 24, 48 gio tiép theo. Ban tin
cudi cing phat luc 21 gio ngay 04/11, bdo suy yéu thanh ATND va tan dan.

Tinh KCDB
v
Xac dinh cap d6 gio V theo bang 1 Tinh DPE 24,48,72 git-
v v
Xac dinh cwong do I (V va R24hmax) Xac dinh d6 tin cay du bao P
[ I
2
Gia tri E, V Tinh hiém hoa H=I*P
[ |
v
Rui ro tac dong
I
v
Tac dong
v
Hanh dong

Hinh 6. Quy trinh du bao dua trén tic dong do bio, ATND theo ban tin va huéng dan hanh dong.

a) Thoi diém triede khi bao doé bé 72 gio

Tai thoi diém 07 gid ngay 01/11/2017, ATND méi duoc theo doi va du béo trong 24h,
vi vay khong co Kkét qua danh gid DPE 72 gid. Do d6, dd tin cay du bdo qui dao bao han 72
gid duoc gan bang 47% (P = 3). Theo NCHMF, du béo cuong d6 va hudng di chuyén cua
ATND 6n dinh, dén khoang ngay 04/11, thanh phd Nha Trang chiu anh hudng boi gi6 cap 8
(1 = 3). Péi chiéu véi bang 6, hiém hoa do bdo ¢ murc trung binh (H = 3). Két hop véi gia tri
cua E va V cia 7 dbi twong, nganh nghé va tinh toan chung cho thanh phd Nha Trang
(EnT*VNT = 4). Sau khi ¢6 gia tri H va gia tri EXV, sir dung ma tran rui ro (bang 8), tinh toan
duoc rai ro do bdo dén cac dbi tuong, cu thé d6i v6i thanh phé Nha Trang ¢ muc trung binh
(R =3). Trén co s& két qua rui ro nay, str dung ma tran tac dong dé du bao dua trén tac dong
bao Damrey gy ra cho cac ddi tugng, nganh nghé va tinh chung cho thanh phé Nha Trang
vao ngay 4/11/2017. Két qua cho thdy nhu sau: cac d6i twong Dan cu, Nong nghiép, Thuong
mai-dich vy, Y té chiu murc tac dong binh thuong (hoat dong binh thuong); Giao thong vén
tai chiu mirc tac dong vira (nhén blet va chut y theo doi tinh hinh); Co s& ha tang, Tau thuyén
chiu murc tac dong 16n (chuan bi sin sang); riéng d6i v6i khu vuc cu thé thanh phd Nha Trang
(R = 3; P = 47%) chiu mtc d tac dong vira (nhan biét va chi v theo doi tinh hinh). Vai
nhimg khuyén cdo, dia phuong co thé trién khai cong tic phong chéng, tng pho cu thé theo
phuong 4n phong chéng hang nim duoc phé duyét.

Frre T e e (R T Xac >80
AR e R ) || Xanh: Hoat dong suit
Trung Quéc . g a
ot bk fustng b 60-80
\\ ; u@..‘,\,n I
e hoa
the 'i/‘/ = o v Vang: Nhan biét, lvu (€204 40-60 X
\t\ : ¥ theo dai t‘u_)h hinh tin
Théi Lan ‘\>wu, Co— théi tiet cdy 20-40
S o ! dy
c’"‘"""‘"f“' 2 Cam: Chuan bj sin %) 3
AL 2 o 2 SS90 00,5400 sang Canh béo la sy Rit Thé Trung c Rét
= }" SR : két hop giita tic thap o binh a0 cao
P & o 0o, m)».»« 85 déng tiém tang
8 Ao 04 | va kha ning xuat
L S WbV g Ko 4 oo Do Ve Pue hién céc hién Mure d6 tac dong
e twong cye doan

Hinh 7. Quy dao du bao ATND tir NCHMF va ma tran tic dong trudce 72 gio.
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Bang 9. Mirc d tac dong - hanh dong cho cac déi twong, nganh nghé trude 72 gio.

Hanh dong Nhén biét - theo Chudn bi sin sing
dbi thoi tiét
Dén cu X
Nong nghiép X
Thuong mai - dich vu X
Giao thong van tai X

Co sé ha ting X
Y té X

Tau thuyén X

b) Thoi diém trude khi bao do bé 48 gio

Tai thoi diém 07 gid ngay 02/11/2017, ATND manh 1én thanh bdo sé 12. Theo du bao
cia NCHMF, dén 07 gio ngay 04/11, vi tri tim bdo & vao khoang 12,0 d6 Vi Bic; 109,9 d6
Kinh Pong, stc gi6 manh nhit & ving gan tdim bido manh cép 10-11, giat cap 14. Khi d6
thanh phd Nha Trang cach tim bdo khoang 88km, di chiéu v6i bang 4, cho gié anh huéng
boi cap 9, cap 10 (mic cao). Do chua co két qua danh gia DPE han 48 gid, vi vay gan do tin
cdy bang 47% (P = 3). Thuc hién cac budc theo quy trinh & hinh 6, cho két qua mirc do tac
dong ctia bio cho cac dbi tugng nhu sau: ddi twong Nong nghiép ¢ mirc tic dong binh thuong
(hoat dong binh thudng); Dan cu, Thuong mai-dich vy, Y t& & muc tic dong vira (nhan biét
va chu y theo doi tinh hinh); cac d6i twong CSHT, tau thuyén GTVT ¢ mic tac dong 16n
(chuan bis an sang); riéng d6i v4i khu vuc cu thé thanh phd Nha Trang mirc d6 tac dong 16n
(chuan b1 san sang)

Vang: Nhan biét, lvu
¥ theo dai tinh hinh
théi tiét

Canh bao la sy
Iét hop gitta tc thap
dbng tiém tang
va kha niing xuét
hién céc hién
tirong cre doan

Mite db tac déng

Hinh 8. Quy dao dy bdo ATND tir NCHMF va ma tran tic dong trudc 48 gid.

Bang 10. Mirc d6 tac dong - hanh dong cho cac d6i tugng, nganh nghé trudc 48 gid.

Tac dong Vira Lén
Hanh dong Nhién biét - theo Chuén bi sin sang
di thoi tiét
Dén cu X
Nong nghiép X
Thuong mai - dich vu X
Giao thong van tai X
Co st ha t?mg X
Y ié X
Tau thuyén X

¢) Thoi diém truée khi bio do bo 24 gio

Tai thoi diém 07 gio ngay 03/11/2017, bio sb 12 dat cp 11-12. Theo dy bao cta
NCHMF, dén 07 gio ngay 04/11, vi tri tdm bao ¢ vao khoang 12,2 46 Vi Bic; 109,1 d6 Kinh
Dong, sirc gio manh nhat ¢ ving gan tim bao manh cip 10-11, giat cap 15. Khi d6 thanh phd
Nha Trang cach tam bao khoang 6km, dbi chiéu véi bang 4, cho gio anh huong boi cap 10-
11, giat cap 12-13 (rat cao). Két qua DPE han 24 gio bang 71km, ddi chiéu véi bang 3 nam
trong khoang phan vi 80-90%, vi vay, gan d tin cdy bang 90% (P = 5). Thyc hién cac budc
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theo quy trinh & hinh 6, cho két qua nhu sau: ddi twong Nong nghiép ¢ muc tac dong vira
(hoat dong binh thuong); Dan cu, Thuong mai-dich vu, Y té & muc tac dong 16n (chuén bi
san sang); CSHT, Tau thuyén, GTVT & mic tac dong nghiém trong (hanh dong); riéng doi
v&i khu vue cu thé thanh phé Nha Trang mure d¢ tdc dong nghiém trong (cén phai hanh dong).

| Xay ra
hiém
hoa
Vang: Nhanbiét, heu | (D9
§ theo di tinh hinh tin

thai tigt cdy
- du
bio
p - <20
Cam: Chuén bi sin %)
J A sang Canh bao la sy

két hop giita tac
dbng tiém tang

va kha ning xudt
hién cée hién
trong cye doan

Mirc 36 téc dong

® e . s e i

Hinh 9. Quy dao dy bdo ATND tir NCHMF va ma trén tac dong trudce 24 gid.

Bang 11. Mirc d6 tac dong - hanh dong cho cac d6i tuong, nganh nghé trudc 24 gio.

Tac dong Vira Lén
Hanh déng Nhén biét - theo Chuin bi sin sing
dai thoi tiét
Dan cu X
Nong nghiép X
Thuong mai - dich vu X
Giao thong vin tai X
Co 56 ha ting X
Yt X
Tau thuyén X

d) Ma tran tac dong theo thoi gian

Véi két qua nhu vay, dién bién tac dong theo thoi gian 72, 48 va 24 gid trude khi bio d6
bd dugc minh hoa nhu hinh dudi day. Co thé théy, tinh chung cho thanh phé Nha Trang, du
béo nhan biét, theo ddi thoi tiét dugce dua ra tir han 72 gio va ting 1én mirc chuan bj sin sang
& han 48 gid va dén han 24 gio khi bao d6 bo 1a hanh dong. Tuy nhién, can xét dén timg d6i
tugng, nganh nghé dé c6 két qua tac dong va hanh dong cu thé.

Xéc suat xay
\ . A - A ra hiém hoa

Vang: Nhan biet, (B fin cay

luu ¥ theo doi tinh |  dwbio %)

hinh thoi tiét

<20

Cam: Chuin bi
sin sang Canh béo 1a s két

Rét cao

hop gitra tac dong

tiém tang va kha
ning xuit hién cac L am s an
% ; Mirc do tac dong
hién twgng cuc

doan

Hinh 10. Ma trén tac dong theo thoi gian tai thinh phd Nha Trang véi cac thoi diém trude khi bio
s6 12 - Damrey bdo dd bo trude 72 gio, 48 gid, 24 gio.
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4. Két luan

Bai bao di tinh toan cip d6 mtrc do phoi bay, tinh d& bi ton thuong cho riéng 07 d6i
twong, nganh nghé va tinh toan mic d6 phoi bay va tinh dé bi ton twong tong hop cho thanh
phé Nha Trang, tinh Khanh Hoa. Thuc té v6i con bio sb 12 - Damrey nam 2017, dd bo vao
tinh Khanh Hoa, cic dbi twong chiu tac dong chinh dau tién 1a tau thuyén, sau d6 1a CSHT,
GTVT, dan cu, thuong mai-dich vy, y t&, nong nghiép va qua tinh toan tinh d& bi ton thuong
ctia cac d6i tuong trude bio kha phu hop véi dién bién dién bién thuc té thiét hai tai dia
phuong. Nghién ctru sir dung ma tran tac dong, dua ra muac do tac dong trong ting thoi diém
du bao va hanh dong tuong tng. C6 thé théy viéc du bdo dua trén tic dong hudng to1 ting
dbi twong cu thé kha phu hop vai thuce tién. Khu vyc thanh phd Nha Trang truge 72 gio, can
cha y theo doi dién bién ctia bao; dén trudc 48 gid can chudn bi sin sang va trudce 24 gio can
hanh dong gip. Ngoai ra, méc du ¢ dia phuong cu thé clng dung trude mot hiém hoa tuy
nhién véi timg ddi trong, nganh nghé c6 mirc d6 phoi bay, tinh dé bi ton thuong khac nhau
dan dén muc d rui ro, tac dong va hanh dong la khac nhau.

DPong gop cia tac gia: Xay dung y tuong nghién ciru: P.T.V., T.V.H.; Xur ly s6 liéu: P.T.V.,
P.V.T.; Viét ban thao bai bao: P.T.V.; Chinh stra bai bao: T.V.H.

Loi cam on: Téap thé tac gia xin chan thanh cam on Pé tai “Xay dung cong nghé du bao tac
dong va canh bdo rui ro do Bao, Ap thap nhiét dgi va i tai cac tinh khu vuc Trung B§”, ma
s0 TNMT.2022.06.03, da ho trg ve so liéu va phuong phéap luan dé thyc hién bai bao nay.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Research impacts base forecast method of tropical cyclone: A case
study for Darmrey typhoon land fall on Nha Trang City, Khanh
Hoa Province
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1 Southern Central Regional Hydro-Meteorological Center; phungthivui@gmail.com;
tranhungdubao@gmail.com
2 Naval Academy; phanvantuants20@gmail.com

Abstract: This report is results of research Impacts Base Forecast (IBF) of Tropical Cyclone
(TC) at Nha Trang city. Risk indexes have calculated and determined as TC impacts, include
Hazard (H) has calculated by National Hydro and Meteorological Forecast Center
(NHMFC) bulletins. TC impacts have been defined by the risk matrix method with 7 sectors
what is basic for public warning about actions to cope with TC. The report has applied for
Damrey Typhoon land fall on Nha Trang city on November 4", 2017. The results for 72, 48
and 24 hours before Damrey effect, different impacts for different sectors and different
coping actions.

Keywords: Damrey Typhoon; Impact Based Forecasting (IBF).
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Tom tiit Su hién dién ciia nhidu kim loai nang, trong d6 c6 nhimg kim loai ndng dgc hai,
trong tang chira nuéc Pleistocene khu vie TP. HCM di duoc dé cap dén ¢ nhiéu nghién ciru
gan day. Pé c6 thé xac dinh vai tro cta cac hoat dong nhan sinh dén ham luong kim loai
nang, phuong phap phén tich phuong sai mot yeu t6 (one way ANOVA) két hop véi hoi ciru
dir liéu va khao st thuc té da duoc thyc hién. Két qua nghién ciru da cho thiy su khac biét
0 y nghia thong ké ctia ham luong cac kim loai nang Ni, Cu, Cd va Pb gitta cac giéng quan
trac, thé hién tac dong cua hoat dong nhan sinh. Cac kim loai nang Al, Cr, Fe, Mn va Zn
phan anh gi tri nén va chua thé hién tic dong clia qué trinh nhan sinh. Nghién ctru di cho
thdy ANOVA 1a cach tiép can hiéu qua trong xir 1y dit liéu thity dia héa. Cac két qua ctia
nghién ctru cling 1a co s¢ khoa hoc cho cac nha hoach dinh chinh sach quan Iy hiéu qua
ngudn tai nguyén nudc dudi dét tai TP. HCM.

Tir khoa: Nudc dudi dat; Kim loai nang; Phan tich thong ké; ANOVA; Tang chtra nudc
Pleistocene.

1. Giéi thi¢u

Theo co quan bao vé méi truong My, kim loai nang la cac nguyén t6 tu nhién ¢ trong
luong c6 the gay hai dén sinh vét séng & nong do thap va ¢6 xu thé tich liy trong chudi thic
an [1]. N guon nudc bi 6 nhiém kim loai ning c6 thé gay ung thu va doc tinh d6i véi sinh vat
song, thot gian ton tai 1au dai co the vugt qua hang thap ky [2-5]. Trong nude dudi dat, nguon
cung cap cac kim loai ndng bao gdm hai nguon ty nhién va nhan tao. Thudce vé nhom nguoén
gdc ty nhién 13 thanh phan thach hoc cua ting chira nuéc, qua trinh phong hoa d4 va thd
nhudng, qua trinh van chuyén trong khong khi va dong chay mat [2—3]. Cac ngudn gbc nhan
tao dong vai tro quan trong trong su phat tan cac kim loai nang l1a nudc thai cong nghiép
luyén kim, khai thac mo, v.v... Bén canh do, qua trinh nhiém min, axit hoa, suy giam muc
nudce do khai thac qua muc, sut lan dat ciing lam tang nong d6 kim loai nang trong nudce dudi
dat [4-5]. Do d6, kim loai ning 1a mot thong sd can dugc quan tric thuong xuyén dé dam
bdo an toan cho strc khde con nguodi va hé sinh thai.

TP.HCM c6 trit luong nudc dudi dat kha phong phu véi bay ting chira nudc, tir trén
xudng 1a Holocene, Pleistocene trén (qps), Pleistocene giita trén (qp2-3), Pleistocene dudi
(9pa), Pliocene trén (n22), Pliocene dudi (n21) va Miocen trén (nis). O khu vuc phia Bic 1a cac
tang chira nude Pleistocene trong khi ¢ phia Nam (Nam Binh Chanh, quén 7, Nha B¢, Can
Gi0) chi yéu 1a cac tang chira nudc trong trAm tich Holocene) [6]. Tang Pleistocene 13 ting
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¢4 trit lugng 16n nhat va duoc khai thac nhiéu nhat voi 3 phy tang la Pleistocene trén (qps),

Pleistocene gitra trén (qp2-3) va Pleistocene dudi (qp1). Phu tang qp3 dugc cAu tao boi dit da
hat tho thudc phan duéi cua hé tang Pleistocen trén (Q13) phu tryc tiép trén thanh tao rat
nghéo nude Q122 va bi phu boi thanh tao rat nghéo nudc Q- Q1 Dién phan b cua phu tang
qps khoang 1.813 km?, chiém 86,51% dién tich toan thanh phd. Chiéu day cta tang thay d6i
turong dbi 1on tir 4,4 m dén 50,5 m, trung binh 22,6 m. Thanh phan thach hoc chu yeu la cat
min dén  trung, doi chd tho, cat bot, bot cat,... phan 16p, mau trang, Xam trang, xam Vang doi
khi ¢6 13n san séi [6]. Phu tang qpz-3 phi truc tiép trén thanh tao rat nghéo nudc Q1 va bi
phi1 boi thanh tao rat nghéo nudc Q12'3 Phu ting nay c6 dién tich phan b6 2.011 km?, chiém
95,96% dién tich toan thanh pho chiém trén dién rong & Thu Pirc, phia doéng Cu Ch1 (gan
song Sai Gon) va chim sau vé phia bién va phia Tay Nam. Chiéu day cta ting thay d6i twong
dbi 16n tir 5,0 m dén 84,0 m, trung binh 32,2 m. Thanh phan thach hoc chu 'yéu la cat min
dén tho, cat bot, bot cat,. .. phan 16p, phén nhip kha day ty noi mau xam trang, xam vang,
do nau loang 16 ddi khi 6 13n san soi [6]. Phu t?mg qp1 khong 10 ra trén mat ma bi thanh tao
rat nghéo nuéc Pleistocen dudi (Q1%) che phu va phu tryc tiép 1én trén thanh tao rat nghéo
nude Pliocen gitra (sz) Phuy tang nay phan b6 trén dién tich 1.881 km?, chiém 89,76% dién
tich toan thanh phd. Chiéu day cua ting thay d6i tuong ddi 16n tir 1,8 m dén 67,0 m, trung
binh 31,9 m. Thanh phan thach hoc chu yéu 1a cat min, min dén thé c6 1an san s6i phan 16p
va phan nhip kha day mau vang, vang nau, tring xam, thuong xen kep thau kinh cat bot, bot
sét, bot cat [6]. La mot khu vue c6 mat do dan sd cao nén tai nguyén nuge dudi dat @ TP.HCM
tré nén dic biét dé bi tén thuong. Tuy nhién, cac nghién ctru da trlen khai vé chat luong nude
dudi dat tai TP. HCM van con han ché so vdi cac nghién ctru vé ngudn nude mit. Dir lidu
day du nhat tir hé théng quan tric do Chi cuc Bao vé Mdi truong TP.HCM (nay la Trung tam
quan trac mdi truong) va Lién doan diéu tra Quy hoach tai nguyén nudc mién Nam. HE thong
quan trac do Chi cuc Bao vé Méi truong TP.HCM quan 1y gdm 16 tram véi 45 gleng duoc
trién khai tir nam 2007. Chét luong nude dudi dat & cac tram duoc quan tric 3 thang/lan trong
nam. Tam kim loai dugc quan tric 1a Fe, Zn, Cu, Pb, Cd, Ni, As va Cr. Két qua quan tric da
cho thay ¢6 ba kim loai (Pb, Cd va Mn) d ¢6 xuhuong tang ¢ ca ba tang Pleistocene, Pliocene
trén va Pliocene dudi [7]. He thong quan tric qudc gia do Lién doan diéu tra Quy hoach tai
nguyén nudc mién Nam bao gém 16 tram voi 45 giéng dugc trién khai tir nam 1990. Tam
kim loai dugc quan trac 1 Fe, Zn, Cu, Pb, Cd, Ni, As va Cr. Két qua quan tric ctia Lién doan
Quy hoach va Piéu tra Tai nguyén nuoc mién Nam d4 cho thiy trong pham vi TP. HCM da
c¢6 dau hiéu ting cao mot sd chi tiéu (Fe, Mn va Cd) so véi gia tri gidi han [8]. Mot s6 cong
trinh nghién ctru khac ciing di dé cap dén sy gia ting ham luong kim loai nang nhu Mn va
Fe [9] hodc Cu, Pb va Zn trong nuge dudi dat khu vye TP.HCM [10]. Do d6, nghién ctru Xac
dinh ngudn goc clia cic chét 6 nhiém nay rat can thiét. Cac bao co quan tric chi yéu so sanh
v6i quy chuan Viét Nam dé danh gia mirc d6 6 nhiém va phuc vu cong tac quan 1y nha nudc,
chua quan tam dén phén tich bo s6 liéu nay, chua dé cap dén cac gia tri vuot quy chuan cho
phép c6 ngudn gde “ty nhién” hay “nhan sinh”. Nghién ciru ciia nhom tac gia [10] tuy da dé
cap dén anh huong cua hoat dong nhén sinh dén cac kim loai Cu, Pb va Zn nhung con mang
tinh chat dinh tinh dya trén két qua khao sat thyc té. Chinh vi vay, rat can mot phuong phap
hi€u qua, c6 do tin cay cao dé c6 thé xé4c dinh nguén géc ctia cac chét 6 nhiém nay. Pac biét
d6i v6i khu vuce d6 thi nhu TP.HCM thi danh gia dugc anh hudng ciia hoat dong nhan sinh
1a yéu cau cip bach hién nay.

Trong thuc té, sy twong tac gitta cac nguén dia chat va nhan sinh rat phuc tap va hién
nay phuong phap phan tich thong ké 1a cach tiép can hiéu qua va di duoc ap dung rong rii
dé co thé xac dinh ngudn goc cua cac kim loai ndng trong nudc dudi dat [11-13]. M6t trong
nhiing phuong phap phd bién 1a ky thuat phéan tich nhan t6 [14-16] hodc két hop phan tich
nhan t6 va phan tich cum [17—19] dé co thé trich rat ra cic nhém kim loai c6 ciing ngudn gbc
(tu nhién hay nhan sinh) tir b dit liéu ban dau. Tuy nhién, dé c6 thé ap dung k¥ thuat nay
can c6 nhitng diéu kién t6i thiéu nhu tip mau tuan theo phan phdi chuan va théa man cac
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diéu kién cua kiém dinh Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) va
kiém dinh Bartlett [20-21]. Trong thyc té, cac tap mau thuy dia hoa rat kho thé hién phan
ph01 chuan do sy khac biét vé khong gian gitra cac vi tri 14y méu. Trong truong hop nay, ¢6
the ap dung phan tich phuong sai mét yéu tb (oneway ANOVA). Phan tich phuong sai mot
yéu t6 12 phén tich dya trén anh huéng ciia mot nhén t6 va da dugc dp dung rong ri dé kiém
dinh gia thuyét vé sy khac biét thong ké cta cac nhém mau véi sai sb toi da 5% [20-21].
Céch tiép can nay di duoc ap dung rong rii trong cac nghién ctru vé thanh phan hoéa hoc nudc
va dac biét 1a xac dinh nguén gbc kim loai ning trong nudc dudi dat [22— 25]. Cu thé, tac gia
[25] da co thé xéac dinh ngudn thai c6ng nghi€p 1a nguyén nhén gay ra 6 nhiém kim loai nang
trong ngudn nugc cap. Tuong tu, tac gia [26] ciling d ap dung phan tich ANOVA cho thay
bén canh ngudn ty nhién (Phong hoa silicat va cacbonat) thi hoat dong khai thac mé va néng
nghiép 1a nhitng yéu t6 c6 anh hudng dén thanh phan hoa hoc tang chira nude.

Muyc tiéu clia nghién ctru 1a: (1) Panh gia hién trang 6 nhiém kim loai ning (Al, Cr, Cu,
Ni, Mn, Fe, Zn Cd va Pb) va (2) Xéc dinh vai tro hoat dong nhan sinh dén sy phan b6 kim
loai nang trong nudc dudi dat tang Pleistocene khu vye TP.HCM bang phuong phap phén
tich ANOVA. Tang Pleistocene duoc liwa chon 1a tang chira nudce nghién ciru vi day la tang
chiu tac dong ctia cac hoat dong nhan sinh [9-10] dong thoi ciing 1 ting chira nudc duoc
khai théc nhiéu nhat 6 TP.HCM [6]. V6i nhiéu wu diém, phuong phap phan tich ANOVA 1a
cach tiép can méi dugce lua chon dé ap dung trong xur 1y bo dir lidu. Két qua nghién ctru la co
s& khoa hoc trong thiét ké mang lu6i quan trac tai nguyén nudc va dé xuat giai phap phu hop
dé giam thiéu 6 nhiém, bao vé ngudn tai nguyén nudc dudi dat trén dia ban TP.HCM.

2. Phwong phap xir 1y s6 liéu

2.1. Di liéu dau vdao

29 mau nudc dudi dat thude ting chira nude Pleistocene da duge thu thap cliing voi hai
dot quan tric (thang 5 va thang 9 nam 2017) cua Trung tdm quan trac TP.HCM va Lién doan
quy hoach diéu tra tai nguyén nudc mién Nam (Hinh 1). Mau sau khi chuyen vé phong thi
nghiém dugc bao quan trong ti mat & 2-8°C va duoc do trong vong mot tudn. Mau duogc loc
qua mang loc PTFE 0,45 pm va ham lugng cac kim loai ndng Al, Ni, Cu, Zn, Fe, Mn, Cd,
Pb va Cr dugc phan tich bang thiét bi ICP-MS (Inductively Coupled Plasma Mass
Spectrometry) tai phong thi nghiém Dia chat va Khoang san, Truong Dai hoc Tai nguyén va
Moi truong TP. HCM [27].
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2.2. Phirong phdp xir Iy s6 liéu

Do ¢6 mdt s6 mau c6 ham luong thap, nhod hon gidi han phat hién nén s& duoc gan gia
trj 1a 1/3 gidi han phat hién dé dam bao du dir liéu cho phan tich théng ké [28]. Quy trinh xur
1y bd dir liu dugc thuc hién bang phan mém SPSS (Statistical Package for the Social
Sciences) gdm cac budc nhu sau:

a) Xac dinh ham phéan bd cta tip miu

Mot tap mau phan phéi chuan thuong co tri s6 trung binh va trung vi gan bang nhau. Dé
xéac dinh tp miu c6 tuan theo phan phdi chudn hay khong trude hét dwa vao gia tri cua gla
tri 6 1éch (skewness) hodc do nhon (kurtosis). Gia tri tuyét dbi cua do léch thap (gan bang
0) thi tdp mau c6 tuan theo phan phéi chuan. Gia trj d6 léch cang cao thi tdp mau co phan bd
cang bat ddi ximg. Trong trudng hop d6 nhon thi gia tri tiéu chuén 1a 3 [20]. Ngoai ra, trong
SPSS ciing ¢ cac cong cu khac dé kiém dinh tinh phan phdi chuan cta tap mau va Shapiro-
Wilk test 1a mot nhitng céng cu dugce khuyén khich sir dung khi s6 lugng bién thap (< 30)
[21]. Mot tap mau dugce coi 1a ¢6 phan phdi chuan khi mirc ¥ nghia (Sig.) 16n hon 0,05. Do
d6, v6i dir liéu hién co ciia nghién ctru c6 thé ap dung Shapiro-Wilk test dé xac dinh ham
phan bd cta tap mau.

b) Phéan tich ANOVA

Dua trén cac két qua xac dinh ham lugng cac kim loai ndng cung véi s6 liéu quan tric
va khao sat thuc dia, tién hanh phan loai cac giéng thanh hai nhém: nhém 1 1a cac giéng
khong xudt hién cac gia tri bat thuong do d6 duge xép vao nhom khdng chiu anh huéng cua
hoat dong nhan sinh. Nhém 2 13 giéng c6 su ting cao cua ham lugng kim loai nang va ¢
nhitng dit liéu vé anh hudng ciia hoat ddng nhan sinh.

K§ thuat phan tich ANOVA duoc ap dung dé kiém dinh su khéac biét vé mit théng ké
gilta hai nhom giéng nay - hay noi cach khac 1a tra 101 cau hoi tac dong hoat dong nhén sinh
c¢6 dan dén su khac biét vé ham luong kim loai ning trong cac giéng quan trac hay khong.

Dit liéu dau vao gém 1 bién phan loai (tic dong cia hoat dong nhan sinh) va cac bién
dinh luong (ham luong ctia 5 kim loai ning Ni, Cu, Cd, Pb va Mn). Luc nay tap mau co6 k la
s6 nhom (thong sd); j: s6 quan sat trong mot nhom; n 1a téng sd quan sat ctia cac nhom. Trung
binh ciia cac tong thé dwoc ky hiéu 1a pi (ua; p2 ... ps) thi md hinh phan tich phuong sai mot
yéu to anh hudng duoc mo ta dudi dang kiém dinh gia thuyét nhu sau:

Ho: 1 = p2 =.... =ps tlrc 13 bién nguyén nhan dinh tinh (hoat dong nhén sinh) khong co
tac dong gi lén ket qua cua bién dinh luong (ham luong kim loai ndng).

Hu: Ton tai it nhat mot cp ¢ i #yj; i # j tirc 1a bién nguyén nhan dinh tinh ¢6 anh hudéng
dén bién dinh luong.

Trinh ty thyc hién phan tich ANOVA gdm hai phan [15-16]:

Phén 1: Thuc hién Levene test dé dung kiém dinh phuong sai bang nhau hay khong gitra
cac nhom (céc kim loai)

Sig < 0,05: bac bo HO; Sig > 0,05: Chip nhan Ho va tdp miu du diéu kién dé phan tich
ANOVA

Phéan 2: Thuc hién ANOVA test

Budc 1: Tinh cac trung binh mau (¥;) va trung binh chung (¥) ctia 5 kim loai ning

- Yiz1 Xjj

Xj = f (1)
= — 2{;1 nj XX; 2
=S 2

‘Trong d6 x; 1a ham luong cua 5 kim loai nang (ng/h,i=12...k(k=5);j=1,2, ... n;
n: s6 giéng quan tric (n = 29).

Budc 2: Tinh cac tong d6 1éch binh phuwong ndi nhém (ndi b timg kim loai - Sum of
Squares Within Groups (SSW)), téng d6 1éch binh phuong giira cic nhém - Sum of Squares -
Between Groups (SSB)) va téng do 1éch binh phuong cia toan bo tong thé - Sum of Squares
- Total (SST)).
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SSW = YK 12 1(Xj5 — %)? 3)
SSB = Y.y m; X (X; — Xj)? (4)
SST = X5, X7, (X —%)° (5)

Budc 3: Tinh cac phuong sai ndéi nhom (Mean Square - Within Groups (MSW)) va
phuong sai gitra cac nhom (Mean Square - Betweem Groups (MSB))
MSW = = (6)

_ ssB
MSB = — ()

Budc 4: Kiém dinh gia thuyét

Sig < 0,05: Bac bo Ho tuc 1a du diéu kién dé khang dinh c6 su khac biét giita cac kim
loai ning d6i v6i bién phu thudc (hoat dong nhan sinh).

Sig > 0,05: Chép nhan tirc 1a chua du diédu kién dé khang dinh ¢ su khac biét giita cac
nhom dbi véi bién phu thudce.

3. Két qua nghién ciru va thio luin

3.1. S hién dién cua cac kim logi nang trong tdng chita nuwoc Pleistocen khu vuec TP.HCM

Két qua nghién ctru da cho théy su hién dién cta nhiéu kim loai nang, trong d6 cé nhitng
kim loai niang doc hai trong ting chira nudc Pleistocene khu vyc TP. HCM. Tuy nhién, ham
luong cua cac kim loai trong tang chira nuéc Pleistocen khu vuc TP.HCM van con ¢ mic
kha thap. Pdi v6i cac kim loai nhu Cr, Cu, Zn va Cd thi 100% tong s6 mau déu nho hon gia
tri cho phép ctia Quy chudn Viét Nam (QCVN 09:2023) (Bang 1). C6 mét s6 kim loai (Fe,
Mn, Ni va Pb) da vuot qua gia tri gioi han cia QCVN 09:2023. S6 giéng c6 gia tri vugt qua
quy chuan cho phép lan lugt 1a Mn (4 giéng twong ting 15%); Fe (10 giéng twong tng 37%);
Ni(3 gleng 0 khu cong nghi€p Téan Tao va Tan Son Nhét tuong tng 3% tong sb giéng va Pb
(01 giéng quan trac tai Phan Van Co6i (QPVC, Cu Chi). Do Al khong ¢ gié tri gi6i han theo
QCVN 09:2023 nén dé so sanh da str dung ctia T6 chire y té thé giéi WHO 1a 30 pg/L.

Bang 1. Cac tham s6 théng ké mé ta cia tap mau.

oz Al Cr Mn Fe Ni Cu Zn Cd Pb
Nguyén to
o/l
Gi4 tri 16n nhat 534 1,22 1518 46070 34,81 21,59 167 2,08 31,17
Gié tri nho nhat 35 0,05 8,50 16 0,74 0,53 13 0,03 0,07
Trung vi 156 0,09 95 920 3,68 3,18 27 0,05 0,66
Trung binh 186 0,22 206 8303 6,52 4,98 42 0,17 2,43
Do léch chudn 154 0,32 330 12996 8,15 4,61 40 0,39 5,89
Do léch 0,76 4,99 8,98 3,39 6,68 5,01 3,77 2251 21,85
Do nhon 1,10 2,45 2,91 1,98 2,55 1,94 2,10 4,56 4,50
QCVNO09-2023 30@ 50 500 5.000 20 1.000 3.000 5 10
S6 mau > QCVN 11 0 4 10 3 0 0 0 1
% 69 0 15 37 11 0 3,7

Chd thich: a: [29].

3.2. Xdy dung gid thuyét vé vai tro ciia cdc hoat ddng nhdn sinh dén ham lwong kim logi

Dua vao db thi boxplot vé su phan bd cua cac kim loai niang (Hinh 2) cho thay c6 mot
sO giéng da thé hién gi4 tri khac biét, cu thé nhu sau:

Mn thé hién gia tri cao tai giéng quan trac TTB (1,518 mg/l) thudc tram quan tric Tan
Tao, huyén Binh Chanh. O tram nay c6 hai giéng quan trac 1a TTA va TTB. B01 sanh voi s6
liéu phén tich vao thoi diém thang 5/2017 di cho thiy ham lwong Mn tai giéng TTB ciing &
mirc cao (558 mg/1) (Hinh 3). Do d6, c6 thé danh gia da xuét hién di thudng Mn & giéng TTB.
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Twong ty, ham lugng cao cta Ni ciing duoc phat hién tai hai giéng TTA va TTB cua
tram quan trac Tan Tao. D6i sanh véi dit liéu quan tric trude ddy cho thdy két qua phan tich
nam 2017 kha tuong dong (Hinh 2). Bén canh d6 néu so sanh sb liéu ciia dé tai va sb liéu
quan tric cua Chi cuc bao vé méi truong ddi voi ba ting chira nude (Plesitocene, Plioence
trén va dudi) trong giai doan 2012-2014 di cho thdy ham luong Ni ¢ mirc cao va tang
Pleistocene ludn c6 ham luong Ni cao hon hai ting duéi (Hinh 3). Giéng quan tric nay l1a
tram danh gia tac dong cua hoat dong nhan sinh khac nhau (cong nghi¢p, do thi, v.v.) nén co6

thé xac dinh cac hoat dong nhan sinh 14 nguyén nhan gay ra di thuong cta Ni.
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Hinh 2. B thi boxplot thé hién su bién thién ciia ham lugng cac kim loai ning (ug/l) trong tﬁng chtra
nudce Pleistocence.
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Hinh 3. Su bién thién theo thoi gian cua ham lugng cac kim loai ndng Mn, Ni va Cd (Tram TTA va
TTB); Cd (Tram GV) va Pb (Tram QPVC).

Ciing tai Tram Tan Tao da thay xuat hién di thuong cia Cu (gleng TTB). Nhung ¢ giéng
TTA thi ham luong tuong d6i thap. Khi hoi ciru véi s6 liéu quan tric thot diém thang 5/2017
thi ham lugng Cu tai gieng nay ¢ mirc cao (32 pg/L). Pong thoi, néu so sanh voi chudi sb
lidu quan tric cta giai doan 2012-2014 da cho thay su khac biét 10 rét so voi thoi diém 2017
(Hinh 3). Co6 thé danh gi4 rang Cu dé co xu thé tang cao tai giéng TTB.

Nguoc lai voi cac nguyén t6 trén, Cd chi thé hién mot di thuong tai Tram Go Vap, giéng
GVB. Tuy nhién ciing can luu y rang cung tai tram nay, ham lugong Cd tai giéng GVA lai
turong dbi thap. Xu thé nay cling dugce thé hién tai thoi diém thang 5/2017 (Hinh 3). Tram c6
vi tri 0 khu dan cu An Loc nam canh kénh Vam Thuat cach kénh khoang 20m. Cac hoat dong
nhan sinh nhu néng nghiép, dat tréng va dat ngap nudc trong rau mudng c6 thé 1a nguyén
nhan gia tang ham luong Cd.

Ham lugng Pb thé hién di thuong tai giéng QPVC, tram Pham Van Coi, huyén Cu Chi.
So sanh véi dit liéu quan trac ciia Lién doan Quy hoach va Diéu tra tai nguyén nudc mién
Nam ciing cho thay tir nim 2013 ham lugng Pb da c¢6 déu hiéu ting so voi thoi gian trude
(Hinh 3). Theo thuc té khao sat giéng quan tric tai khu vire ndm gan khu néng nghiép Pham
Vin Coi. Cac héa chét sir dung trong nong nghiép ciing c6 thé 1a mot ngudn phat sinh ra Pb
va lam anh huong dén su ting cao ham luong Pb trong tﬁng chtra nu6e. Bén canh do, dya
theo mat cat thiy van ctia ban d0 dia chat thuy van thanh phd Ho Chi Minh, gleng quan trac
QPVC (Q9902B) c6 thanh phan thach hoc cua 16p phu ciing nhu tang qp3 chu yeu la bot cat
nén kha nang cac chat 6 nhiém khuéch tan xudng céc tang chtra nudc 14 rat cao [30]

Véi bon kim loai khac (Al, Cr, Fe, Zn) khong thé hién sy khac biét ro rét v€ khong gian
giita cac giéng quan trac va duoc danh gi 12 phan anh vai tro cta yéu tb tir nhién. Do do gia
thuyét chi co ba giéng 1a TTB, GV, QPVC 1a di chiu anh huong ciia ngudn 6 nhiém nhan
sinh. Dé kiém chtng gia thuyet nay s€ thuc hién phan tich ANOVA dé xac dinh c6 hay khong
su khac biét c6 ¥ nghia thong ké gitra 3 giéng noéi trén va 26 giéng con lai.

2.3. Két qua kiém chitng gid thuyét bang phan tich thong ké ANOVA

a) Xac dinh ham phén bd cua tap mau

Két qua trinh bay cac tham s6 thong ké mé ta ctia tap mau ham luong kim loai ning dugc
trinh bay tai bang 2. Tat ca cac kim loai nghién ctru déu c6 gia tri trung binh (mean) cao hon
trung vi (median). Thém vao do, gia tri cua do 1éch. chuan ciing rat 16n. Do d6, cac kim loai
nang nghién ciru déu thé hién sy phan tan cua tap mau - hay néi cach khac cac kim loai c6 sy
bién thién rat 16n giita cac giéng quan tric. Két qua xac dinh do 1éch cho thiy tat ca cac kim
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loai déu co gia tri tuyét dbi khac thé hién khong tuén theo phan phdi chuan, tip mau c6 phan
bd cang bat d6i xung. Bén canh do, gia tri d6 nhon ciing thé hién sy bat dbi xtimg ctia tap mau
va c6 thé danh gia rang tap méu khong tuan theo phan phdi chuén.

Tuong tu, két qua cua kiém dinh Shapiro-Wilk ciing cho thay tap mau nay cting khong
tuan theo phan phdi chuan do gia tri muc y nghia p < 0,05. Do d9, dé co thé thyc hién cac
phan tich thong ké tiép theo, dit liéu can chuyén d6i sang logarith (log10). Sau khi logarith
hoa bd dir liéu thi cac kim loai ning da tudn theo phan phdi chuin ngoai trir Cr va Cd
(Bang 2).

Bang 2. Két qua xac dinh ham phén bé theo kiém dinh Shapiro-Wilk.

Shapiro-Wilk Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Mn 0,574 29 0,000 IgMn 0,965 29 0,435
Ni 0,664 29 0,000 IgNi 0,968 29 0,501
Cu 0,816 29 0,000 IgCu 0,972 29 0,610
Cd 0,389 29 0,000 lgCd 0,790 29 0,000
Pb 0,405 29 0,000 IgPb 0,969 29 0,529

Statistic: Gia tri cua thong ké Shapiro-Wilk; df: béc ti do; Sig.: mizc y nghia
Do d6, véi s6 liéu sau khi logarith hda dam bao diéu kién dé dé phan tich ANOVA.

b) Két qua phan tich ANOVA

Nhu da trinh bay ¢ trén, ky thuat ANOVA dugc thyc hién dé kiém dinh gia thuyét 1a
ham lugng mét sb kim loai (Mn, Ni, Cu, Cd va Pb) tang cao tai ba giéng TTB, GV va QPVC
1a do anh huong dang ké ctia nguon 6 nhiém nhan sinh. Do do6 gia thuyét Ho 1a c6 sy khac
biét vé mat thong ké vé ham luong ctia nam kim loai & 3 giéng (TTB, GV, QPVC) so v&i 26
giéng con lai.

Két qua phéan tich ANOVA véi cac kim loai ndng dugc trinh bay tai bang 3 va bang 4.
Bang 3 trinh bay két qua kiém dinh su bang nhau ctia cac phuong sai (Test of Homogeneity
of Variances). Tat ca cac kim loai khao sat déu co gia tri mirc y nghia (Sig.) & kiém dinh nay
>0,05. Do d6, phuong sai giita cac Iyra chon cua bién dinh tinh & trén khong khac nhau va c6
thé sir dung két qua & Bang 4.

Bang 3. Két qua kiém dinh sy bang nhau cta cac phuong sai.

Levene statistic dfl df2 Sig.
IgNi 1,156 1 27 0,292
IgCu 0,002 1 27 0,966
IgCd 1,684 1 27 0,205
IgPb 0,012 1 27 0,914
IgMn 0,368 1 27 0,549

Levene statistic: Gid tri thong ké Levene, dfl & df2: S6 bdc tw do; Sig. mitc ¥ nghia (mdc dinh la 0,05
twong vmg voi dé tin cdy ciia kiém dinh 1a 95%).

Bang két qua ANOVA da cho thay chi c6 Mn c6 gia tri sig = 0,99 > 0,05 chép nhan gia
thuyét Ho - the hién ham lugng kim loai nay khong c6 su khac biét co y nghia thong ké gitra
hai cum giéng hay noi cach khac, ngudn 6 nhiém nhén sinh khong anh huong dén kim loai
nay. Bén kim loai con lai (Ni, Cu, Cd va Pb) c6 gia tri sig < 0,05 thé hién su khac biét c6 ¥
nghia thong ké giita hai cum giéng hay néi cach khac, ngudn 6 nhiém nhan sinh di c6 anh
huong nhat dinh dén cac kim loai nay.

Bing 4. Bang két qua ANOVA.

Sum of Squares df Mean Square F Sig.

SSB 1,577 1 MSB 1,577 10,070 0,004

IgNi SSW 4,228 27 MSW 0,157
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Sum of Squares df Mean Square F Sig.

SST 5,805 28

SSB 0,728 1 MSB 0,728 4,673 0,040
IgCu SSwW 4,205 27 MSW 0,156

SST 4,932 28

SSB 2,017 1 MSB 2,017 11,099 0,003
lgCd SSwW 4,907 27 MSW 0,182

SST 6,924 28

SSB 3,234 1 MSB 3,234 10,566 0,003
IgPb SSwW 8,263 27 MSW 0,306

SST 11,496 28

SSB 0,738 1 MSB 0,738 2,919 0,099
IgMn SSwW 6,825 27 MSW 0,253

SST 7,562 28

df: s6 bdc nr do; Mean Square: Trung binh binh phwong; F: Ty s6 phiong sai; Sig. mitc y nghia (mdc
dinh la 0,05 twong wrng voi do tin cdy cua kiém dinh la 95%).

4. Kétluan

Phuong phép phén tich thdng ké ANOVA 1a mét cach tiép can hop 1y trong xur 1y dit lidu
va danh gia chét luong nudce dudi dat. Ap dung ddi v6i khu vue TP. HCM, két qua phan tich
ANOVA di duoc kiém chimg bang s6 liéu quan trac va khao sat thuc dia dé xac dinh anh
hudng cta cac hoat dong nhén sinh dén ham lwong kim loai ning trong nudc duoi dat tang
Pleistocene. Bon kim loai nang Ni, Cu, Cd va Pb da c6 gia tri tang cao tai mot s6 giéng quan
trac (TTB, GV, QPVC) dong thoi cling thé hién c6 su tac dong nhat dinh cia hoat dong nhan
sinh. Nam kim loai con lai bao gém Al, Cr, Fe, Mn va Zn phan anh vai tro cua cac yéu t6 tr
nhién nhu thanh phan thach hoc cua tang chira nudc.

So véi quy chudn cho phép (QCVN 09:2023), ham lugng cac nguyén t6 noi trén con &
murc thap. Tuy nhién, do c6 sy tang cao cua Cd va Pb 1a nhiing kim loai néng c6 doc tinh, c6
thé gay ung thu nén van can tiép tuc trién khai quan tric thuong xuyén.

DPong gop cua tac gia: Xay dung y tuong nghién ctu: HT.T.T.; Xu ly sé lieu: T.D.D.,
C.T.V.; Viét ban thao bai bao: H.T.D., T.D.D.; Chinh stra bai bao: T.T.C.L., C.T.V.

Loi cam on: Nhom tac gia tran trong cam on B Tai nguyén va Moi truong, Truong Pai hoc
Tai nguyén va Mai truong TP.HCM da tai tro kinh phi thyc hién dé tai; su hd tro cua Trung
tAm quan trac (SO Tai nguyén va Moi truong TP.HCM) va Lién doan Quy hoach va Diéu tra
Tai nguyén nudc mién Nam trong qua trinh thu thap miu hién truong.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién ctru trudc day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Studying the impact of anthropogenic activities on heavy metal
contents in Pleistocene aquifers in Ho Chi Minh City
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Abstract: The presence of various heavy metals, including hazardous metals, in Hochiminh
City's Pleistocene aquifer has recently been reported. The ANOVA approach (analysis of
variance) was used in conjunction with monitoring data and field surveys to investigate the
effects of anthropogenic activities on heavy metal levels. The findings indicate that
anthropogenic activities have an impact on the distribution of heavy metals such as Ni, Cu,
Cd, and Pb. There was a statistically significant difference of these metal levels between the
monitoring wells. Although the levels of these metals remain low, they must be monitored
on a regular basis, notably for Cd and Pb. The other heavy metals, Al, Cr, Fe, Mn, and Zn,
showed natural backgrounds and insignificant impacts from anthropogenic activities. It
proved that one-way ANOVA was effective in carrying out hydrogeochemical data analysis.
This study results provided scientific baseline for policy makers to effective manage
groundwater in Hochiminh City.

Keywords: Groundwater; Heavy metals; Statiscal analysis; ANOVA, Pleistocene aquifer.
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Tém tit: Hién nay cic cong trinh thuy loi duge tinh toan thiét ké lii dya vao cac tai lidu
khao sat, do dac trong qua khtr, tham chi sir dung phuong phap luu vuc twong tu. Trong giai
doan khai thac van hanh, cac sb liéu tinh toan thiét ké nay khong dugc cap nhat, khong dam
bao d¢ tin cdy, déc biét trong bbi canh bién ddi khi hau (BPKH) dién bién ngay cang rd nét
dan dén su thay doi 16n vé tai nguyén nude, dic biét 1a cac dic trung nhu luu luong, dinh
11, tAn suat 1ii...Do d6, cac hd chira dugc thiét ké trude ddy co nguy co rii ro cao trong qua
trinh van hanh do thay doi vé il gay ra. Bai bao nay di cap nhat sb liéu méi va str dung
phuong phap mua luu vyce dé tinh toan lai duong qua trinh 1& dén ho chira Ta Ranh. Két qua
cho thay luu luong dinh 1ii thiét ké c6 xu hudng ting cao, dan dén muc nudc phong 1i tang
cao so voi tai ligu thiét ké ban dau. Nghién ctru di cung cip so s¢ khoa hoc cho viée can
phai ning cap cai tao lai ho chtra Ta Ranh ciing nhu xay dung lai quy trinh van hanh diéu
tiét 10 vi sb lidu duoc cap nhat.

Tir khoa: Lii thiét ké; HO chira Ta Ranh; Phuong phap Thiessen; Foro-N.

1. Giéi thi¢u

Nuéc ta ndim trong vung khi hau nhiét déi gié mua voi cac loai thién tai rat da dang.
Theo Luat phong, chdng thién tai [1], Viét Nam c6 21 loai thién tai, trong d6 1ii va béo 1a 2
loai hinh thién tai xay ra phd bién, con han han, sat 1 d4t va xdm nhap man |4 cAc loai hinh
thién tai o tinh rai ro cao. Theo sb liéu cong bd ciia World bank [2], u6c tinh c6 dén 59%
tong dién tich va 71% dan sb chiu tac dong cua bdo va 1 lut hang ndm. Thién tai da lam trén
13.000 nguoi thiét mang va bi thuong, bén canh d6 cling gay thiét hai rat 16n vé tai san va co
s& ha tang trong vong 20 nam qua. Theo Vién Tai nguyén Thé Gidi, sé liéu nghién ciru cho
théy Viét Nam dung thur tu Thé Gidi vé rui ro lil It dﬁn dén s6 ngudi chét va bi thuong 1én
dén 930.000 nguot, vé mat kinh té 1 lut hang nam gy t6n that tir 3-4% GDP [3]. Céc nghién
clru gan day ciing cho thay, BPKH tiép tuc lam gia ting tin sudt xuét hién ciing nhu cudng
do cuia cac hinh thai thién tai tai Viét Nam, trong d6 1a lut 1a mot trong nhirng hinh théi thién
tai dugc dic biét quan tim do c6 mirc d6 tan pha va gy thiét hai 16n nhat.

Khu vuc Nam Trung B cua nudce ta do chiu anh huong gén nhu toan bd ché do khi hau
nhiét d6i gid mua nén khi hau ludn khic nghiét véi cac biéu hién dic trung nhu: Nhiét do
cao, mua nhiéu, khi hau luén noéng am va cuong dg anh sang luon rat manh. bay 1a khu vyce
hang nam thuong xuyén gip phai céc hinh thai thién tai cyc doan phé bién nhu: bio, i, han
han, xdm nhap man [4]. Hé thong cong trinh thiy loi da gop phan quan trong trong phong
chéng thién tai [5], trong d6 dic biét 1a hé thdng cac hd chira.
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Tinh toan 1ii thiét ké 12 nhiém vu quan trong khong thé thiéu nham d4nh gia an toan hd
chtra trong thiét ké. Trong nhitng nam gan day, dudi tac dong cia BDKH, ché d6 thuy vin
da thay doi rat 1on, mot sb noi da xuat hién 1d vuot thiét ké, gdy mét an toan trong van hanh
diéu tiét hd chira [6-10]. Vi vay, viéc nghién ctru tinh toan 1 thiét ké cho hd chua véi sb lidu
cap nhat dang nhan dugc sy quan tdm cia cac nha quan ly, van hanh va cac nha khoa hoc.

Ho chaa Ta Ranh duoc xay dung tir nam 2005 trén dia ban xa Phudc Trung, Phudc Tan
thudc huyén Bac Ai, tinh Ninh Thuan. Khi thiét ké hd chira Ta Ranh khong c6 cac tram quan
trac thity van dé tinh toan ma chi sir dung s6 liéu khi tugng, thuy van (mua, bdc hoi...) thu
thap dugc tir nim 1980 dén 2003 [23] tir Dai Khi twong Thuy vin khu vyc Nam Trung Bd.
Theo ho so thiét ké, sd liéu mua tai tram Phan Rang duogc stir dung dé tinh toan 10 thiét ké va
tram Nha H6 duoc st dung dé tinh toan cho truong hop lii kiém tra. Céc sd liéu nay qua cil
va da c6 nhiing tran mua 16n hon rat nhiéu sau 2003. Hon thé nira, tram Nha Hb khong phai
1a dinh thugng nguon cia luu vic hd Ta Ranh. Ké tir nim 2011, khi cong trinh dugc dua vao
khai thac di gap nhiéu bat cap, giy mat an toan va dugc ning cip stra chita nim 2019 nhim
dam bao van hanh xa lii cho hd chira. Trong giai doan van hanh 2011-2022, cac s6 liéu luu
trlr va quan tric cua hd Ta Ranh duoc chu hd cap nhat dﬁy du.

Do d6, nghién ctru ndy sir dung cac s6 liéu khi twong, thily van cap nhat va sb liéu quan
trac van hanh ciia hd Ta Ranh gan nhét; két hop cac phuong phap phén tich, tinh toan dit liéu
dé hiéu chinh xac dinh cac thong s thiy van phuc vu van hanh x4 1i cho hé Ta Ranh mot
cach hiéu qua va phu hop. Pong thoi, nghién ciru nay di chi ra nhitng diém chua phi hop
trong tinh toan thiét ké ho chira Ta Ranh.

2. S6 liéu sir dung va phwong phap nghién ctru

2.1. 86 liéu sir dung

Trong qua trinh thu thap dir li¢u, nhdm nghién ctru da thu thap duogc 18 tram do mua,
trong d6 khu vuc lan can hd Ta Ranh c6 8 tram khi tuong va tram do mua dugc xem xét dé
tinh toan va sd liéu mua 1978 dén 2022 dugce sir dung dé tinh toan.

Céc thong sb dic trung hd chtra (dudng quan hé long hd, cac thong sd cong trinh dau
mdi duoc sir dung tir tai liu thiét ké ho chira).

S6 liéu quan tric qua trinh van hanh ho chira tir nam 2010 dén 2022 dugc thu thap tir
Cong ty TNHH MTYV khai thac cong trinh Thuy lgi Ninh Thuan. S6 liéu nay dugc quan trac
rat chi tiét, dac biét 1a khi xut hién 1t dén (véi sb liéu quan tric tir 15 phat dén 30 phuat). S6
liéu nay duoc tinh toan hoan nguyén va xem xét nhu dong chay dén thuc do trong nghién
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2.2. Phuong phap nghién ciru

Dé tinh toan dinh lwong mua luu vuc hd chira Ta Ranh, trong nghién ciru nay str dung
phuong phap Da giac Thiessen (Thiessen Polygons Method) [11-15]. Trong phuong phap
nay, cac diém do mua tai mot vj tri xac dinh duoc xem 1a dai dién cho luong mua chi ¢ khu
vuc nhit dinh xung quanh nd. Pudng trung truc ndi lién cac diém do mua (tram do mua)
dugc dung dé xac dinh pham vi khong ché cua diém dé. Luong mua binh quén luu vuc sé
duoc xac dinh theo cong thirc sau:

X, = Z(zf >)< )

Trong d6 Xj la luong mua tai tram thtr i dai dién cho mang dién tich thir i; N la sb da
giac hoac s6 tram mua; f; 1adién tich ctia khu vyc the i; F = Y1, f; 13 dién tich ctua khu vuc
tinh toan.

V& phuong phap tinh toan cin bang nudc va diéu tiét ho chua, nghién clru ndy da su
dung phuong phap tinh toan can bang nude dé hoan nguyen dong chay dén ho (cho dong
chay 1l 2018 duoc quan tric vé6i suat 30 phat trong thoi gian i), véi phuong trinh co ban
nhu sau:

Qdén = (iAV/AT) + Qcéng + Qxé trant Qtt (2)

Trong d6 Qaén 12 luu lugng dong chay dén ho (m®%s); +AV la dung tich ho ting, giam
trong thoi doan tinh toan (m®); AT 1a s gidy trong thdi doan tinh toan; thoi doan tinh todn
dugc tinh theo thoi doan ghi chep nhat ky van hanh ho chira Ta Ranh; Qcéng |2 luu lwong binh
quan lay qua cbng liy nudc trong thoi doan tinh toan (m%/s); Qxa tran 12 luu lugng binh quan
xa qua tran trong thoi doan tinh toan (m3/s) Qttla Iuu lugng t6n that trong 10ng hd, bao gdm
t6n that do boc hoi ting thém mit nudc va ton that do thim (m%/s).

Trong nghién ctru nay, mé hinh FORO-

N (m6 hinh mua dong chay va van hanh di€u FORON MODEL
A A ’ A N A N RAINFALL RONOFF FORECASTT SIMOLATION
tiét ho chtra du’a tren phu‘o’ng trinh can bang AND DYNAMIC CONTROL OF MILTIUSE RESERVOIR OPERATION
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duoc xem la 10 thuce do.

Exit I L Introduction ‘
3. Két qua va thio ludn
3.1. Lwa chon va xac dinh mwa lvu viee

Trong luu vuc c6 8 tram mua lan cdn, tuy nhién khong thu thap duoc dﬁy du s6 liéu (cac
sO liéu khong dong nhat va khong du dai, thi€u so li€u) nén trong tinh todn nay su dung 2
cach chia luu vuc theo da giac Thiesen 1 va Thiesen 2 (Hinh 2).
Bang 1. Cac tram do mua trong khu vyc nghién ciru.

Toa do Thoi ky . .
STT Tram 3 Cac yeu to So liéu do theo
Vi do Kinh d¢ quan trac

Quan tric cac yéu to
1 Phan Rang 11°34°48” 108°58°12” 1978 - nay Ngay (1978 - nay)
khi tuong, thuy van
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Toa do Thoi ky ., i
STT Tram i Cac yéu to So liéu do theo
Vi do Kinh do quan trac
1978 - 2018, Ngay (1986 - nay),
2 Nhi Ha 11°30°26” 108°52°53” bo mua
2020 - nay Thang (1978 - nay)
3 Phude Ha 11°28°45.95” 108°47°51.43” 1978 - nay bo mua Théng (1978 - nay)
, 1978 - 2018,
4 Nha Ho 11°40° 108054’ Po mua Ngay (1978 - 2020)
2020 - nay
1978 - 2018,
5 Quén Thé 11°26°9” 108°53°18” Po mua Ngay (1978 - nay)
2020 - nay
6 Phuéce Hitu 11°31°17” 108°54°42” 1978 - nay Po mua Thang (1978 - nay)
7 Ma N¢i 11°39°26.96” 108°41°38.36” 1978 - nay Po mua Ngay (1978 - nay)
8 Tan My 11°41°9.73” 108°51° 97 1978 - nay Po mua Ngay (1986 - nay)

Thlesen 1: GOm céc tram: 3 tram mua (Ma N6i, Phan Rang va Quan The), day da nhat
v6i s6 liéu mua ngdy (tir ndm 1978 dén 2022). Két qua trong s6 mua cua luu vue hd Ta Ranh
theo phuong phap Thiessen 1 (hinh 3 (trai)) dya trén 3 tram do mua la tram Phan Rang, Ma
N6i va tram Quan Thé.

Thiesen 2: Gom cac tram: 5 tram mua gan nhat (Nhi Ha, Phan Rang, Phudc Hitu, Phudc
Ha, Nha HJ, s liéu cia mua ngdy va thang tram (tir ndm 1978 dén 2022). Két qua trong sb
mua ctia luu vue hd Ta Ranh theo phuong phéap Thiessen 2 (hinh 3 (phai)) dya trén 5 tram
do mua la tram Nhi Ha, Phan Rang, Phuéc Hitu, Phudc Ha, Nha HO.

LUA CHON TRAM
THUY VAN CHO LUU
VUC HO TA RANH
THEO PHUONG PHAP
THIESSEN

Chii thich

A Tram Thiy vin

D Phuong phap Thiessen
D Lwu viee H6 Ta Ranh

Hinh 2. Phéan chia luu vyc theo phuong phap Thiessen 1 (trai) va Thiessen 2 (phai).

Bang 2. Trong sb cac tram mua theo cac phudng phap Thiessen.

Phwong phap .
STT MaNé6i QuanThé PhanRang NhiHa  Phwéc Hiu Phuwéc Ha Nha Ho
/Tram
1 Thiessen 1 0 0,47 0,53
2 Thiessen 2 0 0,93 0,03 0,04 0

Tu phuong phap tinh toan xac dinh tram mua luu vyc theo Thiessen 1 nhu trén ta c6 thé
thdy rang hai tram do mua Phan Rang va Quan The s¢ la tram anh hudng truc tiép dén luong
mua luu vue ho Ta Ranh. Vi trong sO cac tram mua nhu tinh toan ¢ trén, thi lugng mua binh
quan luu vuc hd Ta Ranh la:

Xolv = Xphan Rang) X 0,53 + X(Quan The) X 0,47 = 885,7 x 0,53 + 877,7 x 0,47 = 881,94mm.

Luong mua binh quan luu vuc hd Ta Ranh theo da giac Thiesen 2 Ia:

Xolv = Xnni Ha) X 0,93 + Xphuse Ha) X 0,04 Xphuse Hawy X 0,03 = 827,8 % 0,93 + 814,7 x
0,04 + 605 x 0,03 = 820,6 mm.
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Két qua cho thiy rang, véi luu vuc hd Ta Ranh, s6 liéu do mua cta 2 tram Phan Rang
va Quan The dugc lwa chon dé tinh toan luong mua thiét ké véi cac trong s6 1an luot 13 0,53
va 0,47. Trong khi d6, sb liéu khi hau tai tram Phan Rang dugc dung dé xac dinh cac dic
trung khi hau cua khu vyuc vi chi ¢6 tram khi twong nay gan nhat véi luu vuc hod chira Ta
Ranh.

Theo két qua cua hd so TKCT nam 2005, tram Phan Rang dugc st dung dé tinh toan
diéu tiét (v6i Xow = 800 mm) va mua gay lii trong trudng hop thiét ké va tram Nha H6 duoc
st dung d¢é tinh toan cho truong hop lii kiém tra voi liét s6 liéu tir 1978 dén 2003. Theo két
qua B4o céo nang cp, stra chita - HO chita nudc Ta Ranh (WB8-2019) da str dung liét s6 liéu
tram Nha Ho tir 1978-2017, trong khi nam 2018 d3 c6 tran mua 16n hon rat nhiéu xay ra tai
Phan Rang. Hon nita tram Nha H6 khong phai 1 dinh thuong ngudn luu vic Ta Ranh. Tir
danh gia, phan tich ¢ trén, nghién ctru nay sir dung tram Phan Rang va Quan Thé (Theissen
1) dé tinh toan mua gay Iii cho luu vuc hd chira Ta Ranh. Két qua tinh todn mua max theo
cac s6 liéu thu thap va tinh toan duogc thé hién & bang 3.

Béang 3. Bang thong ké mua max tai cac tram trong luu vuc nghién ctru.

X (I ngaymax) X (3ngaymax) X (5ngaymax) X (7 ngay max)

Tram /Nim / Nam / Nam / Nim Ket qua
PhanRang  407,3/2018 676,2/2010 723,3/2010 738,8/2010 Nghién ciru
Quén Thé 272,6/2003 408,1/2010 449,2/2010 457,2/2010 nay
PhanRang  259,0/2010 568,0/2010 WBS
Nha Hb 323,0/1979 Hb so TKCT

3.2. Tinh todn lai dong chay lii thiét ké

Cin ctr vao sb liéu quan trac van hanh hd chira nam 2018, st dung phuong phép can
bang nudc dé hoan nguyén dong chay va mo hinh FORO-N diéu tiét 1ii dé kiém dinh lai mo
hinh. Két qua biéu db trén cho thay, cac s6 liéu hoan nguyén va cao trinh muc nude hd quan
trac rat phu hop. Diéu ndy cho mé hinh rat phi hgp cho viéc tinh toan diéu tiét 1ii. Hon nita
1t 24-26/11/2018 dugc xem la con la lich sir twong tmg voi tan sudt ~1,5%. Do do, trong
nghién ctru nay str dung m6 hinh 1t ndm 2018 nay dé thu phong Qmaxp va Wp theo cac tan
suét 1,5% va 0,5%. Str dung phan mem FFC - v& duong tan suét 1y ludn, xac dinh duoc dic
trung dong chay tng véi cac tan suét 1i thiét ké. Két qua thé hién nhu Bang 4, Hinh 3.

Biéu db diéu tiét 1a hé chira Ta Ranh (theo két qua lii nim 2018~P=1.5%)
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Hinh 3. Biéu d6 duong qué trinh 1 dén va xa theo két qua hoan nguyén 24-26/11/2018.
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Két qua chi ra rang, luong mua X, (mm) cd su khac nhau 16n gitra tai liéu thiét ké cong
trinh (BVTKTC) va I6n hon so véi tai liéu nghién ciru cua du 4n nang cap st chita hd (WBS).
Luu luong 1& Qmax gitra két qua tinh toan va tai liéu WBS kha twong dong mic du luong mua
Xp theo keét qua tir WB8 c6 nho hon va s6 liéu lay tai tram Phan Rang dé tinh toan trong khi
nghién ctu ndy st dung trong s cua cac tram lan cén trong luu vuc theo phuong phap
Theissen. Luu luong 1ii Qmax tinh todn theo cac tan suét ¢ 16n hon nhung khong nhiéu so véi
tai liéu tinh toAn BVTKTC nim 2005. Su khac nhau nay do quan diém khéc nhau trong viéc
st dung tram mua dién hinh va b6 sung cap nhat s6 liéu dén nam 2022. Tuy nhién, su khéac
nhau 16n lai d&én tir muc nuéce phong 1.

Bang 4. So sanh két qua dic trung dong chay 1ii thiét ké.

Giai doan tinh toan P (%) Qpmax (M3/s) Wp (tr.m®) Xp (Mm)

S . 15 146,00 3,13 339,23
Thiét ké ban dau (TKBVTC)

0,5 178,80 3,83 414,99

HO so thiét ké nang cap ho chira 1,5 135,00 2,60 273,00

(WBS) 0,5 172,00 3,20 341,00

. 1,5 148,00 2,74 318,00

Nghién ctru nay
0,5 176,00 3,42 397,00

3.3. Cao trinh myrc nwée phong i va lwu lwong xa lii thiét ké

Tir két qua tinh toan can bang nudc hoan nguyén dong chay 11, nghién ctru nay sir dung
két qua nay lam duong qua trinh 1a thiét ké dé tinh toan diéu tiét 1i. Két qua duong qua trinh
lii tir thye t& van hanh ho nhu thé hién ¢ Hinh 4, duong qua trinh 1ii (mg véi cac tan suat 1d
thiét ké (0,5% va 1,5%) thé hién nhu Bang 5 va Hinh 4.

Biéu d6 diéu tiét 1a ho chira Ta Ranh P=0.5%
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Hinh 4. Biéu d6 duong qué trinh 1ii dén va xa theo tan suat Iii P = 0,5%.

Két qua tinh toan tir hinh 4 va bang 5 cho thdy, tmg véi tan suat P = 0,5%, MNDGC tinh
toan da ting 1én dang ké tir 28,53 m (BVTKTC) Ién 28,97 m (nghién ctru ndy); ing véi tan
suét P =1,5%, MNDGC ciing tang tir 28,18m (BVTKTC) lén 28,69 m. Theo bao cao nang
cap stra chira (WB8-2019), thi MNDGC cling tang hon so voi thiét ke tuy nhién, van nho
hon so vé6i két qua cua nghién ctru nay. Piéu nay cho thdy, viéc nang cp cao trinh dinh dap
Ién 29 m tir 28,5 m so v6i thiét ké 1a pht hop nhim dam bao an toan van hanh phong 1ii cua
hd chira Ta Ranh. Tuy nhién, nghién ctru ndy ciing chi ra muc nudc phong li dat 28,97 m
~29 m khi xay ra lii tuong tmg véi tan suat 0,5%. Vi thé, cao trinh dinh dap tng voi 29 m
chua thuc sy dam bao.
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Bang 5. So sanh két qua tinh toan diéu tiét {i theo céc tai liéu khac nhau va tinh toan.

Giai doan tinh toan P (%) MNGC (m) H tran (m) Q xa (m¥/s)
L 5 15 28,18 1,78 56
Thiét ké ban dau (TKBVTC)
0,5 28,53 2,13 74
5 L s 15 28,51 2,11 83
HO so thiét ké nang cap ho chira (WBS)
0,5 28,90 2,50 107
) 15 28,69 2,29 106
Nghién ctru nay
0,5 28,97 2,59 159

Hon nita, luu luong x4 lii da ting 1én déng ké tir 74 m®/s (theo BVTKTC) thanh 107 m%/s
(theo két qua WB8-2019) va 1én 159 m¥/s (trong nghién ctru ndy). Su khac biét nay 1a do: (1)
Két qua tinh toan tir tai liéu BVTKTC da sir dung duong cong qué trinh 1ii dang tam giéc,
nén mic di lvong mua Xp(mm) rat 16n va dinh 1ii 16n nhung tong lugng 1i Wy lai rat nho,
trong khi dung tich phong 1 ciia hd nhé (chi hon 116.000 m®); (2) Két qua tinh toan tir Du
an nang cap sura chira hd WB8-2019 da sir dung s liéu va dudng qua trinh 1d tir tram Nha
Hb nén két qua thién nho hon tuy nhién lwu luong x4 lai 16n hon; (3) Trong nghién ctru nay
st dung tram mua luu vuc dugc tinh tr phuong phéap Theissen tir 2 tram Phan Rang va Quan
Thé, dong thoi sir dung tran mua ngdy 24/11/2018 1a tran mua dién hinh dé thu phong duong
qua trinh 1.

4. Két luén

Nghién ctru nay tap trung vao viéc xac dinh cac dic trung gay mua li cho luu vic hd
chtra nudc Ta Ranh c6 cip nhat, bd sung chudi sd liéu thiy van - c6 xu hudng cuc doan trong
nhirg nim gan day dé tinh toan diéu tiét 1ii phu hop véi diéu kién thuc té. Nghién ctru da chi
ra:

(1) Két qua tinh toan tir tai liéu ban dau (BCTKTC) di sir dung cAc tram & Ninh Thuén
dé tinh toan voi liét tai liéu 1986-2003. Két qua ndy da cho thdy c6 sur thay doi rat 16n vé
lugng mua gay la, tong lugng 1ii dén, duong qua trinh 1d nhu da phan tich ¢ trén, vi vay cac
50 liéu nay khong con phu hop trong diéu kién van hanh thyc té hién nay. Két qua tir du 4n
nang cap stra chita hd WB8-2019 ciing cho két qua tuong ddi twong dong v0i nghién clru
nay, nhung lai thién nhé. Do d6 chua dam bao dwgc qua trinh van hanh diéu tiét 1ii cua ho
chtra. Trong nghién ctru ndy, da str dung phuong phap Theissen dé tinh toan mua luu vyc tir
2 tram Phan Rang va Quan Thé, va s6 liéu lii twong img véi tran mura 24/11/2018 (duoc xem
1a 1d1 lich str) dé tinh toan diéu tiét 1ii.

(2) Lii dén hod theo cac tn suat twong dong nhau giita cac tai lidu tinh toan, tuy nhién
muc nuée hd chira lai 16n hon kha nhiéu so véi thiét ké. Cu thé: MNDGC so véi tai lidu
BVTKTC di ting 0,44 m (nghién ctru nay) va tang 0,33 m (WB8-2019) tng véi 1ii tin suat
0,5%; va MNDGC so v¢i tai lieu BVTKTC da tang 0,51 m (nghién ctru nay) va tang 0,33m
(WB8-2019) ting véi lii tan suat 1,5%. Do do, viéc nang cap sira chira ho (nang cao cao trinh
dinh dap 1én 29 m) 1a phu hop dé dam bao van hanh diéu tiét 1d. Tuy nhién, cao trinh dinh
dap can dugc xem xét nang cap 16n hon 29 m nhiam dam bao an toan trong qua trinh van
hanh diéu tiét 1t tng v6i tan suit 0,5%.

(3) Luu luong xa lii tinh toan ting dang ké, img voi 1ii tan sudt P = 1,5%, tir 56 m®/s theo
tai lieu BVTKTC 1én 83 m%/s theo két qua cia WB8-2019 va dat 106m%/s theo két qua cia
nghién ciru nay; Gmg véi lii tan suat P = 0,5%, tir 74 m%/s theo tai liéu BVTKTC 1én 107 m¥/s
theo két qua cua WB8-2019 va dat 159 m®/s theo két qua cua nghién ctru nay. Viéc xa I tang
cao cho thay nguy co rii ro trong van hanh diéu tiét dam bao an toan Ii ha du la didu hét sirc
cha y va can dugc quan tam thich dang. Can xdy dung quy trinh tmg pho khan cip trong diéu
kién x4 1l vi cac tan suat thiét ké va cuc doan.



Tap chi Khi twong Thity van 2023, 753, 85-93; doi:10.36335/VNJHM.2023(753).85-93 92

Két qua nghién ciru cho thdy dé van hanh an toan ho chira Ta Ranh, can thiét phai xem
xét dén céc dic trung gay mua Il trén luu vuc; cling nhu cap nhat lai s6 liéu, tinh toan danh
gia lai tan suét, luu lugong 10 cua hd so vai thiét ké va ¢ xét dén cac yéu td cuc doan cua
chudi sb liéu dé tang do tin cay trong van hanh, diéu tiét cong trinh.

DPong gop cua tac gia: Xay dung y tuong nghién cou: D.T.V., V.T.H.T.; Xu ly sO lidu:
T.AN., D.T.V,, C.T.V.; Viet ban thao bai bao: D.T.V.; Chinh stra bai bao: T.A.N.

Loi cam on: Bai bdo hoan thanh nhd vao két qua cua nhiém vu: “Xay dung quy trinh vén
hanh ho chtra Ta Ranh”.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duogc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Recalculating the design flood of Ta Ranh reservoir with updated
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Abstract: Usually, hydraulic works are calculated and designed flood based on survey
documents, past measurements, even using similar basins for calculation. During the
exploitation and operation process, these data are often quite old and do not ensure
reliability, especially in the context of increasingly obvious climate change. This leads to
major changes in water resources, especially characteristics such as flow regime, flood
peaks, flood frequency,... Therefore, previously designed reservoirs have high risks during
operating process due to changes in flood. This article has updated new data and used the
basin rainfall method to recalculate the flood curves for Ta Ranh reservoir. The results show
that the design flood peak tends to increase, leading to a higher flood prevention water level
compared to the original design documents. The study has provided the scientific basis for
the need to upgrade and renovate the Ta Ranh reservoir as well as rebuild the flood
regulation operating process with updated data.

Keywords: Design flood; Ta Ranh reservoir; Thiessen method; Foro-N.
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