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Bai bdo khoa hoc

Kha ning thich @ng cia hé toa d§ quoc gia VN-2000 véi khung
quy chiéu quoc té ITRF dwa trén bai toan xac dinh by tham so6
tinh chuyén toa do

Léu Huy Nam'*, Hoang Ngoc Ha?

1 Cong ty TNHH MTV Tric dia Ban d6/Cuc Béan d6; nam.leuhuy@gmail.com
2 Trudong Pai hoc Mé-Dia chat; hoangngocha@humg.edu.vn

*Tac gia lién h¢: nam.leuhuy@gmail.com; Tel: +84-977991639

Ban bién tdp nhan bai: 20/4/2024; Ngay phan bién xong: 27/5/2024; Ngay dang bai:
25/11/2024

Tém tit: ‘HE quy chiéu va hé toa do dong vai tro quan trong trong hoat dong dam bao an
ninh - qudc phong cling nhu nhiém vy phat trién kinh té va nghién ciru khoa hoc cia moi
quoc gia. Sau hon 20 nam dua vao su dung, h¢ toa do quoc gia VN-2000 gap mot s6 han
ché trong viéc xtr 1y dir liéu thoi gian thuc ciing nhu quan 1y khong gian 3D trén nén tang
s6 khu vuc bién dao va cac ving lan can. Pong thoi, ellipsoid WGS-84 da nang cp qua
nhiéu phién ban nhung dit liéu lai khéng duoc cong b rong rai nhu dir liéu do IGS quan ly
(h¢ toa d6 VN-2000 dugc thanh lap dua trén co s6 dinh vi eliipsoid WGS84 phu hop voi
lanh tho Viét Nam theo nguyén tac tong £2=min). Vi vay, giai phap nghién ctru cac dich
vu do to chirc IGS cung cap dé phat trlen cac mang ludi GNSS bang phuong phap xr 1y tinh
toan binh sai két ndi théng qua tham sé chuyén ddi toa do cia mé hinh Bursa - Wolf duoc
cho 13 phu hop. Nghién ctru st dung dir liéu do Cuc Ban d6/BTTM cung cip va phan tich
mbi quan hé giita cac thanh phan trong bd tham s tinh chuyén dya trén bai toan binh sai xur
ly két ndi tram CORS, nghién ctru da tinh todn va so sanh bg tham s6 tinh chuyén moi so
v6i bo tham sb tinh chuyén da dugc cong bd tir nhitng nghién ctru trude do, gbp phan bd
sung co s khoa hoc ng dung tram CORS trong viéc nang cap hé toa do qudc gia VN-2000
tai Viét Nam.

Tir khoa: ITRF; VN-2000; Tinh chuyén toa d¢; 07 tham s6; 14 tham so.

1. Pt van dé

Viéc lya chon ellipsoid quy chiéu WGS-84 thay thé cho ellipsoid quy chiéu Krasovski
trong viéc xay dung hé toa do VN-2000 tai thoi diém nam 2000 voi ly do quan trong nhat do
1a ap dung cong ngh¢ dinh vi v¢ tinh, dam bao két ndi s6 lidu trong nude voi qudc té nham
muc tiéu phat trién 1au dai [1, 2]. Ttr nhitng quan diém d6, sau hon 20 nim dua vao st dung,
hé toa do VN-2000 da gitip thong nhét s liéu trén toan lanh thd Viét Nam, giup nang cao
kha ning tmg dung GNSS vao do cao hinh hoc, xdy dung ban db dia chinh ciing nhu xay
dung mo6 hinh Geoid trén pham vi ca nude. Tuy nhién tGi thoi diém hién tai hé toa d0 VN-
2000 duoc coi 1a hé “tinh”, hé quy chiéu WGS-84 da nang cdp qua nhiéu phién ban nhung
dir liéu do lai khong dugc cong bo rong rai nhu dit 1iéu do IGS quan ly khién cho viéc tinh
toan cap nhat hé toa d6 qudc gia VN-2000 gip nhiéu kho khan [3, 4]. Vi véy, viéc str dung
hé quy chiéu ITRF dé nang cip hé toa d6 VN-2000 dugc cho 1a phu hop va thuén loi hon so
véi viéc tiép tuc sir dung cac phién ban ctia hé toa d6 WGS-84 dé tinh toan nang cap [5].

T6 chice IGS duoc thanh 1ap vao nim 1994 véi muc tiéu ban dau la cung cap dir licu
GNSS chinh xac dé hd tro cac nghién ctru khoa hoc va cac ing dung can do chinh xac cao.
Ngay nay, voi su phat trién vuot bac vé khoa hoc cong nghé GNSS CORS (Continuously
Tap chi Khi tuong Thuy vén 2024, 767, 1-9; doi:10.36335/VNJHM.2024(767).1-9 http://tapchikttv.vn/
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Operating Reference Stations), cac qudc gia la thanh vién cua cac t6 chiac IGS nhu My,
Canada, Australia, Anh, Dtrc, Phap,... da s dung cac tram CORS dé xac dinh 03 goc Euler
cling nhu dé xac dinh sy chuyen dich mang klen tao phuc vu thiét lap khung quy chleu trai
dat ITRF/ETRS89. Vé vu diém, ITRF cung cip mot hé théng toa dd dong nhat toan cau va
duogc cap nhat thuong xuyén vaéi do chinh xac cao, nho vao viéc tich hop dir liéu tur nhiéu
ngudn do khac nhau, bao gdm GNSS, VLBI (Very Long Baseline Interferometry), SLR
(Satellite Laser Ranging) va DORIS (Doppler Orbitography and Radiopositioning
Integrated by Satellite) [6, 7].

Déi voi cac qubc gia c6 HE quy chiéu hé toa do khong tuong thich voi ITRF/ETRS89
ma chi duoc xac dinh méi lién két thong qua 07 tham sb chuyén ddi toa d6 ciia md hinh Bursa
- Wolf, khi xay dung dugc hé thong tram CORS ma chwra tham gia xir ly chung cung h¢ thdng
mang lu6i IGS dé xay dung khung quy chiéu ITRF/ETRS89 thi co thé str dung cac dich vu
do to chuc IGS cung cap dé phat trién cac mang ludi GNSS tai quoc gia d6 v6i do chinh xéc
cao va déng nhét bang phuong phap xu ly tinh toan binh sai két ndi 1a giai phap phu hop [3,
16]. Tuy nhién, cac mang kién tao cuia 16p vo trai dét 1a “dong” va dich chuyén theo thoi gian
[8, 9], ddng nghia vai Viéc tim trai dat ludn trong trang thai dich chuyén vi vay viéc tinh toan
xu |y toa do trén bé mit trai dat can quan tam dén van toc va toa do cua cac tram do tai mot
thoi diém cu thé cho mdi 1an tinh toan xay dung khung tham chiéu [10, 11].

Cuc Po dac Ban do va thong tin dia Iy Viét Nam da st dung 164 diém GPS/TC duoc do
dac trong giai doan 2009-2010 lam s liéu tinh toan b tham sé chuyén doi tir hé quy chiéu
qudc té ITRF vé hé quy chiéu toa do qubc gia VN-2000 trong nhiém vu xay dung hé quy
chiéu hé toa d6 khong gian quéc gia khai dau VN-2000 3D [3].

Nghién ciru [12] xac dinh bo tham sb tinh chuyén dya trén 10 diém GNSS thudc dy an
nghién clru vé dia dong hoc khu vuc Chau A - Thai Binh Duong tir ndm 2013 dén 2016 (do
theo chu ki hang nam véi 7 ngay lién tuc) va 11 diém thudc ludi GNSS bién (do trong 7 ngay
nam 2016), tuy nhién mdi mang ludi lai sir dung cac khung tham chiéu khac nhau do tinh
toan tai cac thoi diém khac nhau. Bai toan tinh chuyén toa do giita VN-2000 va ITRF bao
gém nhiéu budc tinh toan nhu: xac dinh phién ban ITRF sir dung, thoi diém bo tham sb géc
duogc cap, thoi diém xac dinh gia tri toa d9, tinh toa dd ¢ cac khung quy chiéu khac nhau vé
mdt thoi diém quy wdc, tinh toa do va van tdc & cac khung quy chiéu khac nhau vé cling mot
khung quy chiéu quy uéc,....

Nim 2019, hé théng mang ludi 65 tram dinh vi vé tinh GNSS CORS (VNGEONET) do
Bo Tai nguyén va Mai truong quan 1y da chinh thire di vao hoat dong. Trong giai doan tiép
theo, mang lugi VNGEONET s¢ trién khai ké hoach két néi 02 tram CORS vao mang luéi
IGS nham muc dich thuan lgi cho viéc tinh toan binh sai két néi ciing nhu xay dung hé toa
do khong gian 3D [13-15].

Nghién ctru [17] da trinh bay giai phap xtr 1y tinh todn 17 diém thudc hé thong
VNGEONET béng phﬁn mém Gamit/Blobk nhim muc dich danh gia sy chuyén dich cua cac
bé mit trai dat trén 1anh tho Viét Nam theo chudi thoi gian tir ngay 26/8/2019 dén 18/3/2022.
Bai bao ciing da két luan viéc st dung chudi thoi gian do lién tuc va dai hon c6 thé cai thién
d6 chinh xac xac dinh tirng thanh phan chuyén dich.

Céc nghién ctru trén tap chung vao tinh toan va phan tich dit liéu GNSS phuc vu két nbi
gita khung quy chiéu qudc té ITRF va hé toa d6 VN-2000, tuy nhién van dé tim hiéu va ap
dung cac phuong phap phan tich xay dung md hinh du béo vé c4c chuyén dich ciing nhu loai
trir sai s6 ngau nhién chua duge thyc nghiém, vi vy bai bao s& thyc nghiém tinh toan va
phan tich cac thanh phan trong bo tham sd tinh chuyén.

2. Dir liéu va phuwong phap nghién ciru
2.1. Dir liéu thyc nghiém

Str dung 14 diém tram CORS do Cuc Ban d6/BTTM quan 1y lam dit liéu phuc vu xdy
dung tinh todn b tham s6 tinh chuyén. Cong tac xtr Iy tinh toan dugc thuc hién trong HE toa
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d6 qudc té ITRF2014 voi ellipsoid tham chiéu WGS-84 va thoi diém tham chiéu 12h00 tir
ngay 30/4/2017 (Gid GMT) toi ngay 7/5/2017 (chu ki 1). Dit liéu dau vao bao gom:

- Dit lidu do lién tyc trong 01 tuan (tir 30/04 dén 07/05/2017) tai: 01 tram XLTT, 06 mdc
dat tai 06 tram CSTT DGPS va 7 tram CORS.

- Dir liéu do tai cac tram IGS: IISC, SGOC, JOG2, NTUS-01, CUSV, PIMO, HKSL,
JFENG, LHAZ.

- Céc dit liéu bd tro theo yéu cAu cta phﬁn mém Bernese 5.0 do Dich vu quéc té vé Dinh
vi v¢ tinh IGS va Trung tam xdc dinh quy dao Chéu Au (CODE -Centrer for Orbit
Determination in Europe) cung cap: Lich vé tinh chinh xac, tham s6 dinh huéng Trai dat, mo
hinh tang dién ly toan cau, hiéu thé ma P1C1 (DCB - Differential code biasses); toa do va
van tdc dich chuyen cua cac diém IGS [18-25].

Dit li¢u do tai cac tram IGS “gbc”, cac Dt liéu do GNSS tai cac tram CSTT
dit liéu bo tro DGPS, CORS

A4

Xir ly dir liéu bang phan mém Bernese 5.0, Gamit/Blobk, Graftnet

v

Toa d6 trac dia cua cac tram CSTT DGPS, cac méc tram CORS,
trong hé toa d6 ITRFxy

v

Chiét xuit bao cao

Hinh 1. So dd quy trinh tinh toan dir liéu trén h¢ toa do ITRF va VN-2000.

Dit liéu s& duoc chuan hoa theo dinh dang ctia phdn mém twong Gng va xtr 1y tri do code
va tri do phan sai don. Sau khi hoan thanh budc tién xur ly, tién hanh xu 1y dir liéu phan sai
béc 2 va tao cac file hé phuong trinh chuan cho timg ngay do. Khi két qua cac vong lap dam
bao tiéu chi do chinh xé4c theo yéu cau, tién hanh ghép ndi dir liéu timg ngay do va giai hé
phuong trinh chuén x4c dinh toa do cta cac tram do.

2.2. Gidi phdp thiee tién tinh chuyén giiva ITRF va VN-2000

Viéc tinh chuyén cac két qua do GNSS trong khung quy chiéu ITRFyy vé Hé toa do VN-
2000 co thé stir dung cac mo hinh tinh chuyén khac nhau. Theo Bursa-Wolf:

X X
[Y] = |Ty|+ (1 +s)Rz (wz)Ry (wy)Rx (wx) [Y )
Z 7 7
1 0 0 coswy 0 —sinwy
Trong do: Ry (wx) = [0 coswy sinwg|;Ry (wy) = [ 0 1 0 ]
0 —sinwy coswy sinwy 0 coswy

coswy sinwz 0
Ry (wy) = [— sinwz cos wy O]
0 0 1

Tuy nhién, khi xac dinh tham s tinh chuyén gitra toa do mang ludi GNSS ITRF vé hé
toa dd VN-2000 ta can tinh dén van téc chuyén dich mang kién tao. Vi vay cong thirc tinh
chuyén 7 tham sb theo Bursa-Wolf (1) s& khong con phii hop ma phai chuyén d6i thanh 14
tham s6 (2):

x(t) Ty (©) X
yO| = |TTO]+ (1+s®)Rz (wz(D)Ry (wy(D)Rx (wx(D) |Y (2
z(t) Q) Z
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(T [ Teto) + (t—to)Ty ]
T, (t) Ty (to) + (t—to)Ty
T,(® T,(te) + (t—to)T, |
Trong do: | s(t) |= | s(t,) + (t—t,)s |Va

(DX(t) (l)x(to) + (t - tO)OdX
wy(t) wy(ty) + (t—to)wy
el L, (ty) + (t—tg) &,

Rzyx (V)
COS Wy COS W7  COS Wz Sin Wy Sin wy + COS wx Sinwyz  — €OS Wy €OS Wy Sin wy + sin wy sin wy
= |—coswysSinw; €OSwyCOSwWz — Sinwy Sin Wy Sinwz  €OS Wz Sin Wy + COS Wy Sin Wy Sin Wz
sin wy — COS Wy Sin wy COS Wy COS Wy

3. Két qua va thao ludn

Dua trén két qua tinh toan tai muc 2.1, 4p dung cdng thirc (1) va (2) tinh toan gia tri 7
tham s6 va 14 tham s tinh chuyén theo nguyén ly sé binh phuwong nho nhat. Bong thoi st
dung nén tang ngdn ngir Python dé xay dung cong cu tinh toan thir nghiém bo tham sé véi
tiéu chi co ban dé 1a tao cac dir liéu mau phuc vu tinh toan va phan tich cac yéu t6 thanh phﬁn
chinh anh hudng t6i két qua tinh toan bo tham sd. Pay 1a tién dé co s¢ dé phan tich danh gia
xay dung mé hinh dy bao va phuong phap kiém soat do chinh xac ctia bd tham sé tinh chuyén
theo thoi gian. So d6 danh gia nhu sau:

Diém ngau nhién phuc vy kiém tra Diém CORS phuc vu tinh toan
tinh toan

Tinh toan xéac dinh bo tham sé tinh chuyén

4

Phan tich c&c nhan té anh hudng dén do chinh xéc

Hinh 2. Quy trinh thir nghiém b tham s tinh chuyén.

3.1. Xdc dinh tham sé tinh chuyén dira trén diém ngdu nhién

St dung giai phap xay dung dir liéu gia 1ap nham danh gia va kiém soat cac nguon sai
s6 khi xay dyung b tham sb tinh chuyén. Pay ciing 13 giai phap kiém chung do chinh xéac
cling nhu nang cao tri tin cdy trong cac nhiém vu khong c6 day di cac dit liéu phuc vu phan
tich thong ké.

B0 gié tri tham chiéu thuat toan nhu sau:

AX =191,90441429 (m), AY = 39,30318279 (m), AZ = 111,45032835 (m)

©X =0,00928836 ("), oY =-0,01975479 (), ®Z = 0,00427372 ()

d = 1,000000252906278 (ppm)

Béng 2. Gid tri bo tham sb tinh toan dwa trén sé lugng diém ngau nhién.

TT S6diém  Ponhilu  AX(M) AYM) AZM) oX() oY() oZ() dpepm)

1 05 194,02502 37,77227 110,69173 152083 -0,04731 021206 -1,01224
2 5 1 196,14562  36,24137 109,93312 2,04165 -0,08453 0,36450 -1,68063
3 15 198,26622 34,71046 109,17452 2,56248 -0,11087 047236 -2,15359
4 2 198,26622 34,71046 109,17452 2,56248 -0,11087 047236 -2,15359
5 05 193,05139 39,19390 11196194 052032 017661 0,26323 -0,63932
6 7 1 19419835 39,08461 112,47355 0,04065 049818 080708 -1,87624
7 15 19534533  38,97532 11298516 -0,43903 136971 228102 -5,22851
8 2 19534533 3897532 112,98516 -0,43903 1,36971  2,28102  -5,22851
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TT S6diém Ponhifu  AX(M) AY(M) AZMm) oX() oY) oZ() dppm)

9 05 191,72408 38,81427 111,16899 131103 0,01301 -0,10158 -0,08930
10 14 1 19154374  38,32537 110,88766 162206  0,01586 -0,16399 -0,16067
11 15 191,36341 37,83646 110,60632 193310 001810 -0,21316 -0,21691
12 2 191,36341 37,83646 110,60632 1,93310 001810 -0,21316 -0,21691
13 05 19193257 39,26048 112,11891 0,60467 0,31942 -0,06364 -0,05130
14 20 1 191,93257  39,26048 112,11891 0,60467 031942 -0,06364 -0,05130
15 15 191,96072  39,21777 112,78750 0,20935 083231 -0,13622 -0,14321
16 2 191,98887 39,17506  113,45608 -0,18598 184338 -0,27929 -0,32439

Két qua tai bang 2 cho thay s lugng diém do rat quan trong trong viéc ning cao d6 chinh
xac cling nhu tri tin cay cua dir liéu tinh toan. Tuy nhién, thoi diém hién tai viéc xay dung va
van hanh diém CORS dap tng theo tiéu chi yéu cau cuaa té chic 1GS [20-22] (khu vuc dia
chat 6n dinh, ddng bo thiét bi thu va antena chit lwvong cao, két néi va bao mat di liéu, ...)
con nhiéu han ché, chinh vi vy viéc ning cao d6 chinh xac toa do tinh toan va duy tri s6
lwong diém ¢ muirc t6i thiéu cua cac diém tram CORS dong vai trod 1a khung luéi toa d6 qudc
gia 1a nhiém vu tbi wu nhat.

fchinh xac T fdé tin cay + fc_hll phi = max

Phuong phap kiém tra danh gid nay sé hd tro viéc danh gia xac dinh tiéu chi xay dung
hé toa do dua trén do chinh xac toa 6 diém CORS di co. Pong thoi viée tinh toan xac dinh
cac sai sO tiéu chuan hodc cac mo hinh ndi suy hdi quy tuyén tinh gitip phat hién va loai bd
dugc nhimg diém sai s tho, gitp dam bao d6 chinh xac theo muc dich cua timg nhiém vu
dac thu.

3.2. Xdc dinh tham sé khi sir dung diém tram CORS

St dung diém tram CORS dé tinh toan xay dung bo tham s6 tinh chuyén nham muc dich
so sanh voi cac ket qua nghién ctru da duge cong bo tai Viét Nam. D¢ léch chuén cua trong
s0 don vi So =0,18675916 m.

Bang 3. Gi4 tri bo tham sb tinh toan tir diém tram CORS.

TT Tham s6 Gia tri P léch chuan Pon vi
1 AX 213,708729 8,4756 m
2 AY 49,280623 4,1399 m
3 AZ 116,468626 4,2322 m
4 oX -8,919657955383 0,1614 [
5 oY 23,378755175012 0,0416 [
6 oZ 30,169935436225 0,2923 [
7 Hé s6 bién dang -1,668864088200 0,1227 [ppm]

So sanh v6i két qua cua Vién Khoa hoc Po dac ban d6 ndm 2017 va 7 tham s6 VN-2000
cong bo nam 2000 duogc trinh bay trong bang 4.

Bang 4. Gi4 tri tham sb so sanh.

Gia tri do Vién Khoa hgc Do

TT Tham so Gia tri cong bo nam 2000 dac Ban db tinh todn nim 2017 Pon vi
1 AX 191,90441429 204,511083 m

2 AY 39,30318279 42192468 m

3 AZ 111,45032835 111,417880 m

4 oX -0,00928836 -0,011168229 |

5 oY 0,01975479 0,085600577 |

6 oZ 0,00427372 0,400462723 |

7 Heé s bién dang 1,000000252906278 0,00000 [ppm]

Két qua tinh toan so sanh giita bang 3 va bang 4 cho thy sai s dich chuyén 16n cta hé
toa do VN-2000, khi st dung h¢ thong toa do diérr} goc dia chinh co s hoac cac diém luoi
GNSS xay dung tinh toan theo 7 tham so6 tinh chuyén do B¢ Tai nguyén va Méi trudong cung
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cap s& khong con phu hop dé tinh toan két ndi dir liéu chuyén ddi voi hé toa do quéc té tinh
dén thoi diém hién tai [3, 10, 11].

3.3. Xdc dinh cdc tham s6 tinh chuyén gitta toa do mang ludi GNSS quoc 1é (hé quy chiéu
ITRS) véi Hé quy chiéu N-2000 c6 tinh dén vin toc chuyén dich kién tao cia cdc diém
tram CORS

Bang 5 1a két qua tinh toan dit liéu trén 2 chu ki tir nim 2017 dén 2019, tinh toan 7 tham
s6 tinh chuyén toa d6 va 7 tham s vén toc dich chuyén twong tmg (gitra cac khung quy chiéu
ITREF c6 sy tinh toan cap nhat va dich chuyén theo timg thoi diém). Khi so sanh véi [12] nhan
théy do chinh xac tram toa d diém tram CORS ciing nhu phuong phap tinh toan toc do dich
chuyén tham sé duya trén chudi thoi gian thu nhan dix liéu 1a rat quan trong [16, 17]. Trong
bai bao nay tac gia s€ tap trung phan tich vao su anh hudong cua cac thanh phan chinh trong
bo tham sb tinh chuyén. Sir dung phuong phap phén tich dit liéu thanh phan chinh PCA
(Principal Component Analysis) dé xac dinh mdi quan hé tuyén tinh cua két qua tinh toan
trong bang 5.

Bang 5. Két qua tinh toan 14 tham s tinh chuyén tir VN-2000 sang ITRF.

Khung Khung T1(mm) T2 (mm) T3(mm) D(10-9) Rl(mas) R2(mas) R3(mas) Thoi
ITRFx  ITRFy TI(mm/) T2(mm/n) T3(mm/n) D’ (10-9/n) RI’ (mm/n) R2’(mm/n) R3(mm/n) diém
2135654 506880 1152550 63900 69808 201801 37,4656
VN2000 ITRF2014 44790 o360 00188  -01600 08500  -13300 35200 207
2135670 506899 -1152574 -63900 69808 20,1801 37,4656
VN2000 ITRF2008 5790 o360  -00189  -01600 08500  -13300 35200 207
2135695 506890 -1152527 73600 69808 20,1801 37,4656
VN2000 ITRF2005  4n793 0360  -0,0189  -01600 08500  -13300 35200 2017
2135666 -506897 -1152199 -89600 69808 20,1801  37.4656
VN2000 ITRF2000  4n799 o361 00207 -00800 08500  -13300  3,5200

Thuat toan PCA vé y nghia 13 bai toan giam chiéu dit liéu, muc dich tim mot hé s6 khong
gian mdi va toi da hoa phuong sai dit liéu cua khong gian méi do. Sau do lya chon ra n chiéu
c6 phuong sai 16n nhat gitup thuan 1gi cho vi¢ec danh gia phan tich tuong quan cua dir liéu.

i H Jﬂ_u 0. 32 -0, 97 0 95 046 [ oz | 0.7}
oy 068' 0.63 - 059
R1x = _ T3 [ A 00 o5
Ox .. o W ' i GF:T? o | 0_77".
Tax N s t:rm . ——— Oﬂgiw
mEE 0 S S R e 1}
HE__B BN 00 ot
e ®)
= " | ”J._n } T 1.0011.007 088"
i ‘—[ 087' ‘0-72'_ 0 02 | o1
'h . !3»-5-0]5‘9?; : | o5t
el IRE 0.58"
Nl T R®
PG SRS = i - 1;:9:0 gzg.
(c)

Hinh 3. Méi quan hé twong quan giita 14 tham s tinh chuyén.

Duya vao ma tran hé s6 tuong quan trong hinh 3a Mau do (gia tri 1)la thé hién sy twong
quan manh gia tri cac tham s ti 1é thuan véi nhau. Mau xanh (-1) 1a thé hién gié tri cac tham
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s0 ti 18 nghich véi nhau, mau tring gia tri bang 0 1a cac tham s6 khong c6 mbi quan hé tuyén
tinh v6i nhau. Dang thoi dua vao gia tri hé s6 twong quan tai hinh 3b, 3c ta co thé két luan:
hé sb bién dang ty 1¢ (twong tng d) c6 mbi quan hé twong quan chit ch& véi sy chuyén dich
cua cac tryc toa do X, Y, va khong co6 sy dénh hudng nhiéu t&i su thay di cua truc Z. Chinh
vi vay, khi tinh chuyén va cap nhat dir li€u toa do cling nhu ban dd sd, can quan tadm dén yéu
t6 chuyén dich ngang cua dia hinh, déng thoi cAn danh gia va kiém soét chat luong mé hinh
sb d6 cao &p dung trong tinh toan dit liéu nham kiém soat ngudn sai sé do sir dung cac mod
hinh khac nhau trong tinh toan cap nhat dir liéu [16].

4, Két lugan

Viée xay dung H¢ quy chleu h¢ toa d6 mdi la bai toan phurc tap va can nhiéu thoi gian
trong viéc nang cap ddng bd vé co so ha tang ciing nhu cac giai phap thuc nghiém tinh toan
t6i uu, vi vay trong giai doan hlen nay giai phap nang cap hé toa do qudc gia VN-2000 dwa
trén bai toan xéac dinh b tham s6 tinh chuyén 1a pht hop nhat. Bai bao da so sanh danh gia
dugc su thay d6i ciia s6 luong diém tham gia tinh x4y dung bd tham s6 tinh chuyén ciing nhu
sai sO vi tri diém anh huong dén bo tham sb. Pay 1a tién dé dé danh gia phan tich xay dung
b6 tham s6 tinh chuyén dya trén cac ham du bao ctia mé hinh tinh chuyén theo phuong phap
hoi quy tuyén tinh. Pong thoi ¢6 thé kiém soat va loai trir cac sai s6 tho trong cong tac tinh
toan binh sai.

Trong truong hop danh gia vé téc do chuyén dich ciia mang kién tao, dit liéu sir dung
can phai dugc do lién tuc theo chudi thoi gian tinh theo thang va nam. Déng thoi mat do diém
tram CORS s& phai ting 1én nham dam bao tinh dong nhat tai cac khu vuc c6 chuyén tiép dia
hinh 1én. Vi vdy, ta c6 thé can nhic sir dung bd sung ing dung anh vién thim InSAR va
LiDAR trong viéc hd trg quan trac chi tiét bién dang 16p vo bé mit trai dat. Khi do, dir liéu
toa do cua anh vién tham s& duoc tinh toan dua trén toa do ctia cac tram CORS.

Vi vay, co s¢ 1y thuyét va thuc nghiém nay c6 ¥ nghia thuc tién trong nghién ctru hop
tac qudc té ciing nhu cac du 4n nghién ctru dia dong hoc, quan 1y tai nguyén thién nhién va
cac ing dung lién quan dén mang ludi GNSS CORS tai Viét Nam.

DPong gop cua tac gia: Xay dung y tuong nghién cau: L.H.N., H.N.H.; Xur ly sd lidu: L.H.N.;
Viét ban thao bai bao: L.H.N.; Chinh stra bai bao: H.N.H.

Loi cam on: Puoc sy huéng dan va chi bao ctia GS. TSKH Hoang Ngoc Ha, tac gia da 1én
¥ tuong va tién hanh nghién ctru thye nghiém nodi dung tich chuyén va danh gia kha nang
thich tng cuia h¢ toa do VN-2000 vdi khung quy chiéu quoc té ITRF.

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 ¢ déau, khong duge sao chép tir nhiing nghién ciu trude day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Evaluating the adaptability of the VN-2000 national coordinate
system with the international reference frame ITRF based on
determining transformation parameters

Leu Huy Nam*, Hoang Ngoc Ha?

1 Survey and Aerial Mapping One Member Limited Liability Company;
nam.leuhuy@gmail.com
2 Hanoi University of Mining and Geology; hoangngocha@humg.edu.vn

Abstract: The coordinate reference system plays an important role in the economic
development and scientific research of each country. After more than 20 years of
development, the VN-2000 national coordinate system has some disadvantages in real-time
data processing as well as 3D space management. At the same time, the WGS-84 ellipsoid
has been upgraded through many versions, but the data is not as widely published as the
data managed by IGS. Therefore, the solution to research the services provided by the IGS
organization to develop GNSS networks by processing connection calculations through
parameter transformation of the Bursa - Wolf model is appropriate. The article uses data
provided by the Defense Mapping Agency and analyzes the relationship between the
components in the parameter transformation set, contributing to supplementing the
scientific basis for CORS station application in upgrading the national coordinate system in
Vietnam.

Keywords: ITRF; VN-2000; Transformation parameter; 07 parameters; 14 parameters.
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Tém tit: Bién doi khi hau (BDKH) 1a mét trong nhitng de doa nghiém trong dén an ninh
phi truyén théng (ANPTT). BDKH c6 cac tac dong dén nhiéu chiéu canh khac nhau cta
ANPTT. Nghién ctru nay da téng hop va xir 1y cac sb liéu, tai lidu vé tac dong cia BDKH
dén mot s6 chiéu canh cua ANPTT. Trén co s¢ d6 da phén tich cac nguy co, thach thie va
de doa cia BPKH dén mot s chiéu canh chinh ctia an ninh phi truyen thdng gom An ninh
khi hau, an ninh luong thyc, an ninh ning lugng va an ninh nguén nudc. Cac két qua phan
tich cho thay thuc hién cac giai phap ing phé BPKH dé dam bao ANPTT chinh 13 bao vé
an ninh qubc gia, an toan ctia dat nudc, xa hoi, cong dong, doanh nghiép va con ngudi va
phat trién bén vimg (PTBV).

Tir khoa: An ninh phi truyén thong; Bién d6i khi hau; Phat trién bén viing.

1. Mé dau

Hién nay, thé gi61 ludn ding trude bbi canh phrc tap de doa vé quan sy, an ninh truyén
thdng va cac yéu t6 méi de doa dén ANPTT va PTBV [1- 3]. ANPTT dugc hiéu 1a viéc bao
dam an toan, khdng co6 hiém nguy cho ca nhan con nguoi, qudc gia, dan toc va toan nhan loai
trudC cac mdi de doa c6 ngudn gdc phi quan sy nhu BPKH, 6 nhiém moi truong, khan hiém
ngudn lyc, dich bénh, khung hoang tai chinh, an ninh mang, toi pham nguy hiém xuyén bién
gi61, chu nghia khung bo [4]. Trong d6, BDKH la mot trong nhimg nguyén nhén de doa dén
an ninh toan cau va sy ton tai ciia van minh nhan loai trong tuong lai, 1a nguy co tiém an de
doa su 6n dinh va phat trién céac quoc gia. Cac linh vuc c6 mire d6 rui ro cao truéc BDKH 1a
nong nghi¢p va an ninh luvong thyc, cic h¢ sinh thai ty nhién, da dang sinh hoc, tai nguyén
nudc, stc khoe cong dong, noi cur tr va ha tang k¥ thuat do day 1a nhimg nganh, linh vuc c6
murc d6 phoi bay va d¢ nhay cao voi thién tai va cac hién twong khi héu cyc doan [5]. Vi i vay,
nghién ctru tic dong cia BDKH dén ANPTT sé& cung cap cac co so ly luan va thyc tién dé
thyc hién cac giai phap quan tri an ninh phi truyén thong, gop phan thyc hién cac giai phap
thac ddy PTBV, an toan, bao vé an ninh qudc gia trong bdi canh bién d6i toan cau.

Muc tiéu ciia nghién ctru ndy 1a phan tich cac tic dong cia BDKH dén mot s6 van dé
cia ANPTT gdém: An ninh khi hau, an ninh lwong thyc, an ninh ning lugng, an ninh nguén
nude. Cac két qua ciia bai bao s& gop phan cung cap co s khoa hoc va thyc tién dé thyc hién
ting cuong an ninh qudc gia, PTBV, thinh vuong va an toan cta dat nudce, xa hoi, cong dong,
doanh nghiép va con nguoi.

2. Phuwong phap nghién ciru

2.1. Tai liéu, s6 liéu sir dung

Bai bao da tién hanh thu thap céc tai liéu v€ chu dé an ninh khi hau, an ninh luong thuc,
an ninh nang luong, an ninh nguon nudc da cong bo trén the gidi va & Viét Nam. Trén co s¢
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phan tich céc tai liéu, mot s6 khai niém lién quan dén ANPTT d3 duoc phan tich va van dung
phu hop véi diéu kién cua Viét Nam (Hinh 1).

Céc s6 liéu vé tong thiét hai kinh té, s6 nguoi chét, thiét hai vé dién tich lta va co so ha
tang trong giai doan tir 1989-2020 do cac loai hinh thién tai gay ra duoc thu thap tir co so dit
lidu ctia Téng Cuc phong chong thién tai.

Thu thép va phan tich
Tai liu, di¥ liéu
Co s& khoa hoc clia tac Cac khai niém, cach
ddng BDKH aénANPTT  H— tiép canva phuong A min ki ha
rén thé gioiva & Vit Nam phap nghién ciru i
An ninh lvong thye Hi§n trang Vi xu
— , thé téc ddng cua
™ | Anninh nang lvgng |:> BOKH dén mét 56
_ chiéu canh ANPTT
-
, G0 38 thus tén Téc dong oiia BOKH T
v& téng thiét hai do thién ta 1c dong cuiz Cac linh wyc khac
R s . ¥ dencacchiucanh
va BDKH o Viét Nam tir cia ANPTT
1989-2020

Hinh 1. So d6 mo ta cach tiép can va phuong phap nghién ciru.

2.2. Phwong phdp xir 1y s liéu

Céc s liéu vé thiét hai do cac loai hinh thién tai trong giai doan 1989-2020 duoc ra soat,
kiém tra va xtr Iy dé phan tich xu thé tac dong theo thoi gian. Két qua phén tich dir liéu duoc
su dung dé danh gia tdc dong cua BDKH dén an ninh khi hiu, an ninh luong thuc, an ninh
nang lugng tai Viét Nam.

3. Két qua va thao ludn

3.1. Tdc ddng cia bién doi khi hdu dén an ninh khi hdu

Cho dén nay, trén thé gidi cling nhu tai Viét Nam, chua c6 mot khai niém chinh thirc va
hoan chinh vé an ninh khi hau. Khéi niém vé an ninh khi hau trong nghién ctru nay duoc dé
xuét dua trén tham khao mot sb chinh sach ctua Viét Nam va cc ndi dung trong Luat An ninh
khi hau cua Hoa Ky [6, 7]. An ninh khi hau 1a viéc bao dam khong c6 tac dong 16n hodc
khong c6 mbi de doa 16n cia BDKH dén su 6n dinh va an toan vé chinh tri, xa hoi, moi
truong, sinh thai, con ngudi, phat trién kinh té trong nuéc va qubc té. BDKH gia ting cuc
doan va thién tai lién quan dén khi hau, thuy van. Trong d6, hon 90% thién tai nghiém trong
nhu song nhi¢t, han han, bao, 11 lut, i bun da, sat 1& dat, x6i 16 bo bién,... déu co lién quan
dén khi hau, thuy van [8]. Cac thién tai nay gy nhiéu tac dong tiéu cuc, nguy hiém va de doa
dén ANPTT nhu sau:

(i) Lam suy giam chét luong va sd luong tai nguyén nudc (dén nim 2030, khoang 1/3
dan s thé gidi thiéu nuée sinh hoat, nhit 1a & cac khu vuc nhu Bic Phi, Nam Phi, Trung
Poéng, Trung Qudc va ca My; dén nam 2040, nhu ciu nudc ngot trén toan cau s& vuot qua
kha ning cung cap cia Trai Dat) [8].

(i) Lam giam dién tich dat o, dat trong cho nong nghiép do bi ngép lut, nudc bién
dang,... Trén thé gidi, khi nudc bién dang cao thém 1m thi c6 thé gay ngap 5,3% dién tich
dat, trong d6 7,2% dién tich néng nghiép va 28,9% dién tich dat triing, tic dong dén 10,8%
dan cu, 10,2% GDP, 10,9% dién tich d6 thi [9].

(iii) Giam san luong, chat luong lwong thuc, thuc pham, pha huy, lam hu hong co so ha
tﬁng, gian doan cung cép cac dich vu cho sinh ton,... [10].

Vi thé, BDKH gy ra nhiéu hiu qua ngay cang nghiém trong:
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- De doa an ninh lvong thyc (lam giam nang suét, chat lugng, san luong, pha huy ha tang
ché bién, luu trit, van chuyén, phan phéi lwong thuc, giam kha nang tiép can lwong thuc).

- Lam suy giam an ninh nguén nude (lam giam chat lugng, trir luong tai nguyén nudc,
pha huy co s¢ ha tang xtr 1y, san xuat van chuyén, phan phéi, cip, str dung nudce, 1am gian
doan viéc cap nudce, giam kha ning tiép can va str dung nudo).

- Be doa an ninh nang luong cua cac qudc gia va toan cau, lam thay doi vi tri dja chinh
tri khu vue, toan cau thong qua thay d01 su dung cac loai nang lugng.

- Gay t6n that kinh té, co so ha tang ky thuat, co so ha tang x4 hoi,...: Pai dwong 4m 1én
c6 thé 1am giam san lwong d4nh bét thiy san, anh huong dén sinh ké ciia 650 - 800 triéu
ngudi dan phu thudc vao danh bét thay san. Trong giai doan 1998 - 2017, kinh té thé gidi bi
thiét hai truc tiép do thién tai 12 3 nghin ty USD. Thién tai hang nim gay thiét hai cho kinh
té thé gii khoang 520 triéu USD [8]. Chi phi hang nim cho thich itng BPKH ¢ cic nude
dang phat trién khoang 70 ty USD (hién nay), du bao ting 1én dén 140-300 ty USD (nim
2030) va 280-500 ty USD (nam 2050) [11]. Do tac dong cuia BPKH, cac nudc Pong Nam A
s& ton that khoang 8-13% GDP mdi nam [10].

- Lam suy gidm chét lugng, quy md nhiéu hé sinh thai ty nhién nhu ring ngap man, san
hé, co bién, dat ngap nudc, cac hé sinh thai rimg trén can,...

- Suy giam chét lugng moi truong song: (i) gia ting song nhiét: Theo kich ban khi hau
RCP 8.5, s6 luong ngudi sdng ¢ nhitng khu vuc c¢6 kha ning xay ra voi xac suat khac 0 cac
dot nang noéng vuot ngudng chiu du’ng tang tur 0 (hién nay) lén tir 250-360 triéu nguoi vao
nam 2030 va 700 triéu dén 1,2 ty ngudi vao nam 2050, néu khong c6 cac giai phap thich (g
[10]; (ii) O nhiém bui, khi thai giao théng va cac nganh san xuat (ning lugng, xay dung,..),
gay suy thoai cac h¢ sinh thai tu nhién - xa hdi.

- Gia tdng xung dot xa hoi, vil trang, de doa an ninh quéc gia: Céc cuc doan khi hau va
thién tai lién quan BPKH c6 thé hay hoai tai san, tan pha cdy trong, budc nhiéu ngudi roi bo
noi sinh séng, di cu 6 at din dén dau tranh sinh té)n lam gia tang nguy co xung dot. Tac dong
kép cua BDKH va xung dot lam gian doan san Xuét va cung cap lwong thyc, nude va cac nhu
yéu pham khac, 1am gia ting bénh tat, suy dinh dudng, 1am suy yéu cac dich vu cham soc
sic kho¢ va dich vu cong ciing nhu lam suy kiét tai nguyén (nhat 1a nuoc), huy hoai moi
truong song, gia ting bat 6n chinh tri, khung hoang kinh té va c6 thé dan dén xung dot vii
trang. Dan s6 tang cao, dién tich dat g, ‘nguodn nudce sach va luong thye suy giam do BDKH,
nhu cu co ban khong dugc dap ung dan dén xung dot noi bo va chién tranh gitta cac nudc.
Trong 20 qudc gia dé bi ton thuong nhat do BPKH, ¢6 12 quéc gia dang phai trai qua xung
dot nhu: X6-ma-li (xung dot va han han khac nghiét keo dai), Yemen va Iraq (thleu nudc, hé
thdng kinh té, cham soc sirc khoé, cung cép lwong thuc, thé ché dang bi suy yéu, xung dot
kéo dai), Mali, Ap-ga-nit-xtang, Cong-g0d, Xu-ding, Ni- -gé-ria, Ke-nia,... Han han nghiém
trong, thiéu nudc lién quan BDKH lan mét trong nhiing yéu t lam gia tang su khoc liét ctia
ndi chién & Syria.Vao cac giai doan c¢6 nhiét do trung binh tang, s6 luong cac cudc chién
ciing tang theo. BDKH c6 thé s& tao ra nhimg khu vuc xung d6t méi nhu 6 vang Bic Cyc -
noi c6 khoang Y trit luong dau mo, khi d6t cua thé g101 Nhiét do tang s€ c6 kha nang tao
thuan loi tang tau bé qua lai & ving Bic Cuc, tao ra “chuyén dich 16n” trong dong chay
thuong mai gitra chdu A va chau Au, giam nhiéu s tau be di lai trén kénh Suez. Nguy co
chién tranh s& tang 1én 54% trong khoang thoi gian tir nay t6i ndm 2030. BDKH, thién tai c6
thé gay ra cac su cd mat dién, thiéu nudc, pha huy co so ha tang k¥ thuat, giam strc chién dau
cua quan doi, de doa nghiém trong an ninh qudc gia. Rui ro khi hau lam gia tang muc do
mong manh, d& v& cta cac qudc gia. Rui ro khi hiu c6 thé dan dén sy dao nguoc phat trién
va phd v hé thong chinh tri- xa hoi, dic biét & cac nuéc mong manh, dé vo va bi anh huong
boi xung dot [12]. Tinh mong manh, dé v& quéc gia 1a “muc d6 ma cac mbi quan hé nha
nude-xa hoi khong tao ra két qua can thlet va hop phap, 1a mtc do khong dam bao thuc hién
cac chirc ning ciia nha nudc va cung cip hang hoa va dich vu cong” [13]. Qudc gia mong
manh, d& v& gap rat nhiéu kho khin trong ting phé véi BDKH, thién tai, xung dot. Nhimng
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qudc gia & ving rui ro, ton thuong cao do BPKH, thién tai c6 mtrc @6 mong manh, d& v& cao
nhu Cong hoa Trung Phi, Mali, Somalia, Xu - Dang, Zim-ba-¢, Iraq, Yemen, Ap-ga-nit-
xtang,... Phan 16n dan sb cua cac qudc gia mong manh, dé v& ddi mit véi rai ro khi hau. Trén
41,4 triéu nguoi ¢ Ni-gé-ria & vung c6 murc do phoi bay trudce hiém hoa khi hiu cao va 4,5
triéu ngudi & ving ¢ mirc dd phoi bay trude hiém hoa khi hau rat cao. Con sb tuong tng
ctia Pa-ki-stiang 12 6,5 va 1,7 triéu nguoi [13]. Nhu vay BPKH anh huong nghiém trong dén
an ninh quéc gia.

- Pe doa an ninh con ngudi: BPKH cudng hoa cac thién tai, cuc doan khi hau lam chét
va bi thuong nhiéu ngudi, gia tang bén tat, giam suc khog, pha huy tai san, sinh ké,... Do
BDKH, nhiét d6 ting, mia dong 4m hon tao diéu ki¢n phat trién manh cua con trung, virus
gay bénh, 1am bung phét cac dich bénh nhu Zika, s6t song Nile, bénh Lyme va nhiéu bénh
khac. Thién tai lién quan dén khi hau va céc thién tai khac dd cudp di sinh mang cua 1,3 triéu
ngudi [14]. Bao, 1 lut, han han, chay ring nam 2018 anh hudng téi hon 39 triéu nguodi. Nam
2020 c6 la mot trong nhitng nam 4m nhat duoc ghi nhan, hon 50 triéu moi ngudi trén toan
cau 1a bi anh huéng tryc tiép boi 1 lut, han han, hoic bao va cac cuc doan khi hau khac [11].
Hién nay, thién tai hang nam khién 26 triéu ngudi roi vao tinh trang doi ngheo [8]. Khoang
2/3 s6 @6 thi c6 dan s trén 5 triéu ngudi tap trung ¢ vung ven bién bi anh huong boi nude
bién dang, khoang 500 triéu ngudi sdng trong vung bi dat bi x6i mon [3]. Néu khdng c6 giai
phép hiéu qua, nhiéu khu vuc cua cac thanh phd New York, Thuong Hai, Abu Dhabi, Osaka,
Rio de Janeiro bi ngap dudi nudc, lam hang triéu nguoi phai di cu. Sy am 18n cua dai duong
lam giam san luong danh bat ¢4, anh huong dén sinh ké cua 650 triéu - 800 triéu ngudi song
dwa vao nghé nay. S6 gio 1am viéc ngoai troi bi giam tir 10% (hién nay) dén 15-20% (vao
2050) do nhiét 6 va d¢6 am quéa cao [10].

Thién tai & Viét Nam tir 2006-2019 gay ton that rat 1on vé kinh té Viét Nam. Theo s6
lidu ctia Tong cuc Phong chéng thién tai, tir nam 1989-2020 céc loai hinh thién tai (1oc, 1
quét, bao, ap thép nhiét doi, 1 lut, gid mua dong béc, sat 16 dat, rét, han han, .. .) da gay thiét
hai khoang 314.712.131 triéu dong. Trong d6, gia tri thiét hai bang tién c6 xu thé ting nhanh
trong nhitng nam tir 2013-2017 (Hinh 2). Cac loai hinh thién tai lién quan vdi khi hau nhu
16¢, 1ii quét, bio, ap thip nhiét d6i, 1 lut, gié mua dong bac, sat 16 dat, rét, han han,... da gay
ra cac thiét hai 16n vé nguoi ¢ Viét Nam. Trong giai doan 1989-2020, udc tinh c6 10.494
nguoi chét do cac loai hinh thién tai gay ra [15] Trong s céc loai hinh thién tai, bdo, 1 lut,
16¢ va i quet la cac thién tai gay ra thiét hai Ve ngudi 16n nhat (Hinh 3). Tuy nhién, trong
nhimg nam gan day tong thiét hai vé kinh té va vé nguoi co xu thé giam do kha nang tmg pho
ctia chinh quyén va nguoi dan da dugc ting 1én dang ké.
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Hinh 2. Téng thiét hai do cac loai hinh thién tai trén toan qudc giai doan 1989-2020 [15].
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Hinh 3. Théng ké s6 ngudi chét do cac loai hinh thién tai giai doan 1989-2020 [15].

3.2. Tac dong cua bién doi khi hdu dén an ninh lwong thuc

Hé thong luong thuc (bao gdm san xuat, van chuyén, ché bién, dong goi, bao quan, ban
1¢, tiéu thy, that thoat va lang phi) cung cép luong thuc, thuc phém cho phén 16n dan sb thé
gidi, duy tri sinh ké cua hon 1 ty nguoi. Ké tir nam 1961, ngudn cung cap luong thuc dau
nguoi da tdng hon 30%, kéo theo tang khoang 800% lugng phan dam sir dung, tang st dung
tai nguyén nudc gap doi. Nhung hién nay van con khoang 821 triéu nguoi bi suy dinh dudng,
151 triéu tré em dudi 5 tudi bi thép o1, 613 triéu phu nir va tré em gai tur 15 dén 49 tudi bi
thiéu sat va 2 ty nguoi 16n bi thira can hodc béo phi [16].

BDKH trén toan cau va khu vuc co xu hudng ngay cang bat loi nhu nudc bién dang,
nhiét dg tang cao, béo 10, han han,... tac dong xau dén ngudn nudc, tai nguyén dat, hé sinh
thai, cdy trong, vat nudi, qua trinh san xuét, thu hoach, ché bién, van chuyén, phan ph01 san
pham nong nghiép, de doa ngdy cang nghiém trong dén an ninh lvong thuc. BDKH mat sinh
ké va thu nhap & néng thon, mat hé sinh thai trén can va nudc ndi dia, hé sinh thai bién va
ven bién, va sinh ké, mat an toan thyc pham va pha v6 hé thdng thyc pham [16].

Cac yeu t6 phi khi hu (tang truong déan s6 va gia tang thu nhép, nhu cau vé truy xuét
nguon goc thuc pham) va BDKH (tang nhiét do, thay doi luong mua, cac cuc doan khi hau
va thién tai lién quan) tac dong manh dén hé thong luong thuc va bén tru cot ciia an ninh
lwong thyc (tinh san co, kha nang tiép can, str dung va tinh 6n dinh). BDKH anh huong tiéu
cuc t6i nang suat mot sb cay trong (ngd, lia mi) & nhidu vung ¢6 vi do thap, ving Dia Trung
Hai (bi tac dong boi nhiét do tang va kho han), ¢ cac vung dat kho han cua Chau Phi, va cac
ving nii cao cia Chau A va Nam My. Dén nam 2050, ning suat cia 4 nhom (ngi coc tho,
hat c6 dau, lta mi va gao) giam 17% [16]. BDKH lam giam nang suit, strc khoé vat nudi va
san lugng thirc an gia stc, thirc an chan nuéi. Han han nghiém trong lam giam tir 20-60% s
lugng vat nudi ¢ cac nudc chau Phi can Sahara. BDKH ¢ Nam Phi lam giam 10-25% san
lwong sita. Nhiét do ting va lwong mua giam lam giam 60% san lugng san xuét thirc in xanh
cho gia stic trong mua hé nim 2003 & Phap [16]. Rimng 1a noi hd tro sinh ké lién guan cua
khodng 1,6 ty nguoi nhung dang bi tac dong I6n tir BDKH: thay d6i dén quy mo, chét lugng,
kha niang cung cap nhiéu loai hang héa va dich vu méi truong cua rung, sy thay doi cua cac
loai dong thyc vat rirng, giam nang suit va tang cay chét do han han va gia tang nhiét d9, gia
ting x6i mon do gié va nudc, ting thiét hai do bao va 1o dat, tuyét 16, ting tin suat chay rung,
bung phat sau bénh, ngap lut va thiét hai do 1a lut, xdm nhap man va nwdc dang cao, va thiét
hai do b&o ven bién. Nhiing diéu nay lam giam kha ning dong gop ciia ring vao kha ning
phuc hdi caa cac hé théng nong nghiép (diéu hoa nudc va nhiét d6 ¢ cap do canh quan va
cung cap mdi trudng song cho céc loai quan trong nhur cc loai thy phan...). BDKH lam giam
40% kha ning danh bat ca ¢ bién, dai duong vung nhiét d6i, nhung c6 thé lam tang 30-70%
kha nang nay ¢ vung vi d¢ cao [16, 17]. Trong giai doan 1981-2010, BDKH da lam giam
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nang suét trung binh toan cAu cua ngo, lta mi va dau tuong lan luot 1a 4,1%, 1,8% va 4,5%.
Gia tang ndng d6 khi CO2 ting s& lam giam chat lvong dinh dudng: lta mi dugc trong trong
diéu kién khong khi c6 ndng d¢ khi CO; tir 546-586 ppm s& giam 5,9-12,7% protein, 3,7-
6,5% k&m va 5,2-7,5% sit [16, 17]. BDKH lam gia ting dich bénh d6i v6i vat nudi va sau
bénh, 1am tang tinh rai ro cia hé thong lwong thue va an ninh lvong thyc. Nhiét do tang lam
giam nang suét, chit luong nhung gia ting that thoat va chat thai san xuét trai cay va rau qua,
déc biét la & vung nhiét ddi va ban nhiét d6i. BDKH tang cuong phat trién nhiéu loai ndm
mdc, 1am giam chét luong, ting d6 doc thuc pham. Gia ngii cdc ting 1-29% vao nim 2050
do BBKH (kich ban RCP 6.0), tac dong dén ngudi tiéu dung trén toan cau, dic biét 1a dbi véi
nhom ngudi c6 thu nhap thap (1-183 triéu ngudi co nguy co bi d6i) [18]. Mit khac, hé thong
lwong thyc 1am gia ting néng 1én toan cau thong qua gia ting phat thai khi nha kinh. Trong
giai doan 2007-2016, hé théng luong thuc tao ra khoang 21-37% tong lwong phét thai khi
nha kinh, trong d6 9-14% (142+42 Tg CHa/ndm va 8,0+£2,5 Tg N2O/nam) tir cac hoat dong
tréng trot va chan nudi, 5-14% (khoang 4,9+2,5 Gt CO2/nam) tir viéc sir dung dat va thay doi
muc dich sir dung, 5-10% la tir cac hoat dong cua chudi cung ung [18].

Thiét hai ddi véi ndng nghiép, luong thuc ¢ Viét Nam tir 1989-2020 do céc thién tai, dac
biét 1a thién tai lién quan BDKH la rat 16n... Cac loai hinh thién tai gay tac dong nhiéu mat
dén cac néng nghiép bao gom: gdy ngép ung lia, hoa mau, cay cong nghiép, gy chét gia
stc, gia cam, sat dé, muong, troi cau cong,... Trung binh mdi ndm c6 hang tram nghin ha lta
bi thi¢t hai do c4c loai hinh thién tai. Trong do, 11 lut va bao hang nam gay thiét hai la rat 16n
(Hinh 4).
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Hinh 4. Dién tich l0a bi thiét hai do thién tai giai doan 1989-2020 [15].

Nhu vdy, BDKH anh huong manh dén kha ning san co, tiép can, stt dung va tinh 6n
dinh, bén viing cia h¢ thong lwong thuce, cta an ninh luong thyc. An ninh luong thuce trong
boi canh BDKH la dam bao 6n dinh va bén ving nguon cung, kha nang tiép can, sir dung
ngudn lwong thyc ciia moi ngudi véi muc chi phi ¢6 thé chi tra duoc dé dap tmg nhu cau vé
nang lugng va dinh dudng cua con nguoi trong moi diéu kién BDKH. An ninh luong thyc va
giam phat thai khi nha kinh di kém can duoc dam bao khong chi ¢ qui m6 quc gia, toan cau
ma phai & ca cAp ho gia dinh dé PTBV [19].

3.3. Tdc dong cua bién doi khi hdu dén an ninh ndng lwong

An ninh nang lugng trong bbi canh BDKH 1a dam bao cung cap hay t1ep can nang lugng
day du, 6n dinh, c6 chat luong cao voi gia ca hop 1y cho phat trién kinh té - xa hoi nhanh va
bén viing, bao dam qudc phong, an ninh, nang cao doi song ctia nhan dan, gop phan bao vé
mdi trudng, sinh thai trong diéu kién BDKH [20]. BDKH ciing gy ra nhirng anh hudng rat
16n dén an ninh nang luong, 1am gia ting hon mirc d6 phu thudc nang lugng. BDKH lam gia
tang st dung ning lwong, nhung lai gy ra cac tac dong pha huy, lam giam tinh bén viing, an
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toan cua hé théng san xuit (vi du nudc bién dang, song bién, bio va nudc dang do bio, 1
lut, 1t bun d4, sat 1 dt, x6i 16 b song, bor bién, chy rimg...), anh huong nghiém trong dén
cac nha may dién ven bién, ven song,...), luu trt, truyen tai, phan phéi, sir dung ning luong.
Sur mat 6n dinh cta nhitng ngudn cung nang luong nhat 1a ngudn cung ning lugng so céap do
anh hudng cua BDKH sé tac dong lon dén viéc dam bao an ninh nang lugng qudc gia va toan
cau. BDKH lam thay d6i viéc san xuit, tiéu thu cac ngudn ning luong theo xu hudng chuyén
dich tir nang nuoc héa thach sang phat trién nang luong tai tao (mét troi, gio, thuy dién, dia
nhiét, ...). Su chuyén dich nay s&: (i) giam quyén lyc cua cac nude dang kiém soat va Xuét
khau nhién liéu ho4 thach; (ii) ting quyén luc cia cac nude co cong ngh¢ xanh san Xuit ning
lugng tai tao; (iii) giam muce d§ quan trong va tranh gianh vi tri chién lugc cua cac khu vue
trén thé gio1 lién quan t6i san xuit va van chuyén nhién liéu hoa thach, trong dé c6 tuyén
duong chién lugce quan sy van chuyén dau mo [14].

Heé thdng truyén tai dién ¢ Viét Nam bj tic dong nang né do thién tai lién quan BDKH.
Céc thiét hai rat do thién tai gy ra lam cot dién cao thé, ha thé bi d6 gdy; cac cong trinh thuy
dién nho bi hu hai, day dién bi dut, tram bién 4p bi hong, cong to bi hong, gy gian doan
dudng truyén tai dién. Theo udc tinh c6 khoang 109.762 cot dién cao thé da bi do, giy do
cac loai hinh thién tai trong giai doan 1989-2020 (Hinh 5). Céc loai hinh thién tai giy ton
that cao nhét 1a bio, 1d¢ va 1ii lut.
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Hinh 5. S6 cot dién cao thé d6 giy trong giai doan 1989-2020 [15].

3.4. Tac dong cua bién doi khi hau dén an ninh nguén nuéc

An ninh ngudn nuoc trong bdi canh BDKH 1a dam bao trit luong, s6 luong, kha nang
tiép can bén vimng ngudn nuoc co chat luong voi gia ca hop ly dé duy tri sinh. ké, phuc loi
cua con nguoi va phat trién kinh té - x3 hoi nhanh va bén viing, bao dam qudc phong, an
ninh, nang cao doi song cua nhan dan, gop phan bao v€ mai, truong sinh thai trong dleu kién
BDKH [21]. BDKH de doa nghiém trong dén an ninh ngudn nudc thong qua cac yéu to sau
[L7]:

- Thay dbi chu trinh thay van quy mé 16n, ting lugng hoi nudc trong khi quyén.

- Thay doi mo hinh, cuong do va cyc doan mua: tang tan suat cta cac hién tuong mua
16n (hoic ty 1& tong lugng mua tir cac tran mua 16n, kéo dai 1am tang 1 lut do mua) ¢ hau
hét cac khu vuc; lugng mua tang 1én ¢ cac ving vi dg cao va cac vung cua vung nhiét doi,
va giam & mot sd vung can nhiét doi va vi do trung binh thap hon.

- Lam giam tuyét pht va bang tan trén dién rong; nguon cung cip nudc duogc luu trir
trong cac song bang va 16p phu tuyét duoc du bao s& giam.

- Lam tang luu lugng dong chdy trung binh hang ndm cua séng va luong nudce san co
dugc dy bao (vao gitra thé ky 21) & vi do cao va ¢ mot s6 khu vuc nhiét d6i am uét, va lam

giam manh ngudn nudc ¢ mot so vung khod han & vi do trung binh va & cac vung nhiét doi
kho han.
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- Lam tang hon gap doi dién tich dét thudc loai rat kho trén toan ciu, so véi nhitng nim
1970. Ty 1€ dién tich dét kho han cuc do duge du bao s& tang 1én, dac biét 1a & cac vung can
nhiét doi, vi d6 thap va trung binh [17].

- Lam suy giam chét luong nudc: Nhiét do nude tang cao, cac cuc doan khi hau (1t lut
va han han,...), lam tram trong thém 6 nhiém nudc boi: tang do duc, nhiém min nudc mat,
nude ngam (béi muc nude bién dang, nhit 1a ving ven bién), phu dudng, 6 nhiém nhiét, 6
nhiém béi carbon hiru co hda tan, mam bénh, thude trir sau,...

- Lam suy thoai hé sinh thai dat ngap nudc, cd vai tro quan trong dac bi€t voi an ninh
ngudn nude.

- Lam giam d9 tin cdy va 1am tang chi phi san xuét, cap, str dung nude, nhit 1a ving kho
han, ban kho han.

- Lam tiang gap d6i dién tich khu vuc bi thiéu nude trén pham vi toan cau vao nhitng nam
2050 [17].

Céac ngudn nude ngot d& bi ton thuwong va c6 kha ning bi tic dong manh boi BDKH, gay
ra nhitng hau qua trén dién rong ddi véi xa hoi va hé sinh thai ctia con nguoi, anh huong dén
su sin o, 6n dinh, kha ning tiép can va sir dung lwong thuc, dic biét 1a & cac ving nhiét doi
kho han va ban kho han ciing nhu céc si€u ving chau A va chau Phi [17]. BDKH pha huy,
gy hu hong hé thong san xuét, cung cap nude (do bio, i, truot 16 dat,...), lam giam tinh san
c6 cua nude. BDKH lam tang nhu céu sir dung nu6e (dac biét trong san Xudt néng nghiép,
nang luong, sinh hoat) nhit 13 vao mua kho, mua hé, gia ting ap luc 1én hé thong san xuat,
cung cap nudc.

Van dé an ninh ngudn nudc trén toan cau dang dimg trudce nhiéu thach thirc, de doa.
Trong lich sir dé tung xay ra nhleu cudc xung dot, chlen tranh giita cac quoc gia do mau thuin
trong chia s¢ va klem soat ngudn nuge. Co thé thay rang khung hoang tai nguyén nudc, 6
nhiém, can kiét nguon nudc dang 13 van dé nong cua thé gidi hién nay, mang tinh toan cau
va de doa t6i su ton vong va phat trién cua loai nguoi.

Ngudn nude mat cua Viét Nam phu thude vao cac dong chay xuyén bién gidi. Hang nim
khoang 63% téng lugng nudc mit duge cac song xuyén bién gidi van chuyén vao nudc ta.
Ngudn nudc ndi sinh trong 1anh thd Viét Nam chi dat khoang 4.200 m3/ngu01/nam thp so
voi trung binh ciia Déng Nam A 13 4.900 m3/ngu01/nam [22]. Do vay, su khan hiém, thiéu
hut nguén nude do phu thude vao cac con song xuyén bién gioi, nhat 1a song Mé Cong va
song Hong, 6 nhlem cac luu vuc song, can kiét cac ngudn nudc ngam la thach thic rat 16n
d6i voi an ninh ngudn nudc & nude ta. Mot trong nhiing nguyén nhan gay nén tinh trang khan
hlem ngudn nude ngot, xAm nhap man, sat 16 bo song nhat ¢ phia ha nguon chau tho nhat 1a
vé 1a mua kho 13 st dung khong bén vimg ngudn nudc & thuong ngudn cac con song.

4. Két luan

1) BDKH de doa nghiém trong dén ANPTT va PTBV ciia cac qubc gia. BPKH c6 cac
tac dong manh mée dén cac chiéu canh khac nhau cia ANPTT gém: an ninh khi hau, an ninh
lwong thyc, an ninh ning lugng va an ninh nguén nude. BDKH de doa dén viéc dam bao
ANPTT va viéc thuc hién cac muc tiéu PTBV.

2) Tac dong BDKH dén ANPTT & Viét Nam ngay cang nghiém trong, gay ton that dén
toan bo hé thong kinh té - xa hoi ctia Viét Nam bao gom cac thiét hai vé nguoi, san xuat néng
nghiép, san xuit ning luwgng, thiéu hut ngudn nudc va co sé ha tang,... Tong thiét hai do cac
loai hinh thién tai lién quan dén khi hau c6 xu thé ngay cang tang.

3) Cac nguy co, thach thic, m01 de doa ANPTT lién quan BDKH ngay cang bat loi ddi
v6i phat trién kinh té - xa hoi, qudc phong, an ninh qudc gia, an toan va bén vimng cia doanh
nghiép, cong dong, cudc séng con nguot, dong thoi ciing 1a sy thach thirc to 16n dbi voi sur
PTBYV, an toan cua nguoi dan ¢ cac quoc gia. Vi vay, ANPTT lién quan BDKH c6 vai tro
ngay cang quan trong d6i voi bao vé an ninh qubc gia, PTBV, thinh vuong va an toan ciia
dat nudc, xa hoi, cong dong, doanh nghiép va con ngudi.
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Pong gop cia tac gia: Xay dung ¥ tuong nghién ciru: N.D.T.; Xir 1y s6 liéu: ND.T.; Viét
béan thao bai bao: N.D.T.; Chinh stra bai bao: N.D.T.

Loi cam on: Tac gié xin tran trong cdm on can bg cua Cuc Bién va Hai dao Viét Nam da
tham gia thu thap s6 liéu sir dung trong bai bao.

Loi cam doan: Tac gida cam doan bai bao nay 1a cong trinh nghién clru cua tac gia, chua
duoc cong bod ¢ dau, khong dugc sao chép tir nhitng nghién ctru trudce day; khong co sy tranh
chap lgi ich trong nhom téc gia.
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Impacts of climate change to non-traditional security

Nguyen Duc Toan'*
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Abstract: Climate change is one of the greatest threats to non-traditional security. Climate
change causes the impact on many different dimensions of non-traditional security. The
present study has synthesized and processed data and documents related to impacts of
climate change to some dimensions of non-traditional security. Based on that this study
analyzed the risks, challenges, and threats of climate change to several key dimensions of
non-traditional security, including climate security, food security, energy security, and
water security. Results demonstrated that implementation of climate change response to
ensure non-traditional security is protection of national security, safety of communities,
businesses and citizens and sustainable development.
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Tém tit: Trong nhirg nim gén day, hé théng hd tro ra quyét dinh (DSS) quan Iy ving bo
da tré thanh mot cong cu hd trg dic luc cac nha quan 1y trong cong tac quan ly, bao vé va
phat trién ving bo. Bai béo nay trinh bay két qua nghién ctru xay dung hé thong hd tro ra
quyét dinh quan 1y ving bd WRI-CosMaDSS trén nén tang GIS duge phat trién boi Vién
Khoa hoc tai nguyén nuéc sir dung ngdn ngir Javascript. Hé thong duogc thiét ké voi hai
nhom chirc ning chinh bao gdm nhém chirc nang quan 1y va nhém chirc ning hién thi va
phan tich. Chirc nang quan 1y hd trg ngudi dung xay dung cay dir liéu, quan ly, bién tap,
thém/bét cac dir lidu. Chirc ning hién thi va phan tich cho phép hién thi, phén tich, danh
gi4, hd tro ra quyét dinh. Hé thong cho phép quan 1y, tiép nhan tat ca cac loai dir liéu khong
gian va phi khong gian dé phuc vu cho qua trinh phan tich dir liéu, ho tro ra quyét dinh. So
v6i cac hé thong DSS hién hanh, WRI-CosMaDSS c6 tinh linh hoat va nh¢ vy ngudi ding
c6 thé xay dung hé thong DSS phit hop v6i muyc dich yéu cau ctia minh. Dé minh hoa, nghién
ciru dd xay dyng hé thong DSS cho ving bd bién Pong bang séng Ciru Long. Trong hé
thong nay, bién dong duong bd va xam nhap méan theo kich ban hién trang va tuong lai co
thé phén tich, danh gia, gitp nha quan ly biét duoc céac tac dong cua thuong ngudn dén ving
bo bién DPBSCL dé 6 giai phap phu hop.

Tir khoa: Hé thong hd tro ra quyét dinh; Pong bang séng Ctru Long; Ving b bién;
Javascript; WRI-CosMaDSS.

1. Mo dau

Ving bo bién D(‘)ng béng song Curu Long (DBSCL) nam & vi tri rat nhay cam véi cac
tac dong cua ché do song va dong chay bién Dong va bién Tay cling nhu song Mé Cong [1-
4]. Trong nhiing ndm gan day, viing b bién DPBSCL dang phai d6i mat vai cac thach thic to
16n lién quan den gia ting Xxam nhap man, X06i 1, sut 10n dat va nudc bién dang, anh hudng
dén co s6 ha tAng va sinh ké cua nguoi dan trong ving [5—7]. Trude tinh trang ndy, viéc xac
dinh céc giai phap tmg pho, giam thiéu phl hop cho PBSCL Ia rat can thiét. Mot trong nhiing
khé khan nhat trong c¢6ng cac quan 1y ving bd bién 1a thiéu mot cdng cu phan tich, so sanh
dinh luong, danh gia nhanh céc rui ro dbi voi khu vuce ven bién do cac tac dong khach quan
va chil quan, tir 46 xac dinh céc giai phap quan ly phd hop. Trong thoi gian gan day, nhiéu
hé thdng hd tro ra quyét dinh (DSS) trong linh vuc tai nguyén méi truong di duoc xay dung,
hd trg ddc luc cac nha quan ly trong cong tac quan 1y tai nguyén thién nhién, phong, chong
thién tai, bao vé moi truong [8—11]. Trong quan ly ving bd, hé DSS cung cip cdng cu dir
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bao bién dong cua ving bd do sy thay d6i cua cac diéu kién khi tuong, thiy van va hai van
cling nhu danh gié tac dong tiém ning cta cac giai phap bao vé, phuc hdi, va phét trién ving
bd modt cach hidu qua [10,11]. Véi céc uu diém ndy, DSS duoc coi 1a giai phap phi cong trinh
hiru ich va hiéu qua nhét hién nay. Do d6, viéc xay dung mot hé thong DSS dé giai quyét cac
théch thirc trong quan ly vung bd PBSCL 13 mét nhiém vy hét sirc cap bach hién nay.

Viéc str dung hé théng DSS dua trén GIS trong quan ly vung bo da phat trién nhanh
chong trong thép ky qua, gitp tich hop cac yéu té khong gian vao qua trinh ra quyet dinh
[12—14]. Tai Ha Lan, quéc gia phan 1é6n ndm dudi myuc nude bién, DSS giup lap ké hoach va
thyuc hién cac bién phép bao vé dé bién mot cach hiéu qua. Hai h¢ thong thuong dugc st dung
& Ha Lan 1a hé théng HydroNET va hé théng DelffFEWS [11]. HydroNET la mot hé thong
hd trg quyét dinh du doan céac diéu kién thoi tiét cuc doan, cho phép dua ra céac quyét dinh
dira trén cac dit liéu, bao céo, tin bao tir hé thong. Delft-FEWS la khung hé théng canh bao
va dy bao som lii lut, hd trg quy hoach. Hé théng cho phép nguoi dung tich hop nhiéu mo
hinh khac nhau phuc vu cho cong tac danh gia, hd tro ra quyét dinh [11]. Tai Hoa Ky, hé
thong hd trg quyét dinh PRISM-2, dugc phat trién dé danh gi tinh trang xam nhap méan do
bién d6i khi hau doc theo bd bién Nam Carolina & phia déng nam Hoa Ky. Hé théng nay tich
hop déau ra cta cac mé hinh hoan luu toan cau, mé hinh luu vire va mo hinh xdm nhap man
v6i co s dir liéu thoi gian thuc dé md phong va hién thi két qua truc tuyén [15]. Hé théng
hd tro quyét dinh khong gian nguén mé dugc phat trién trong Du an THESEUS cho phép
ngudi dung thue hién danh gia rui ro ven bién tong hop, phén tich tac dong cia cac su két
hop khac nhau giira cac phuong 4n giam thiéu dya trén k¥ thuat, xa hoi, kinh té va sinh thai,
tuong tmg cac kich ban ngin han (nhitng nam 2020), trung han (nhirg nam 2050) va dai han
(nhirg nam 2080), ¢o tinh dén cac tac dong tu nhién va con nguoi chang han nhu bién doi
khi hau, sut lin, dan s va ting trudng kinh té [16]. Hé théng ho tro quyét dinh quan 1y tong
hop d6i bo viing bd bién Indonesia bang cach tich hop song song mé hinh sb. Hé thng cho
phép sau khi thyc hién, két qua mo6 phong ctia mot kich ban c6 thé hién thi truc tiép trén hé
thong, thé hién ca tac dong tich cuc va bat loi [17]. Tai Viét Nam, hé thong hd tro ra quyét
dinh trong quan ly d6i bd dang nhan duoc nhiéu quan tm. Hé théng nhu DSS DELTA cua
CIEM két hop cac mo phong ché do thuy van trong tuong lai ciia Luu vuc song Mé Cong
cho PBSCL duoc trién khai dudi dang WebGis. H¢ thong hd tro ra quyét dinh Sat 16 VNDSS
ctia B Nong nghiép va Phat trién Nong thon truc tuyén trén WebGis dé theo ddi tinh trang
X0i 16 bo s6ng, bo bién & Viét Nam. Hé théng DSS CPMD cua GIZ cung cap cong cu hd tro
ra quyét dinh ky thuat cho cac bién phap bao vé bo bién d3 duoc trién khai dé quan 1y va bao
vé vlng bo bién [10]. Khung hd trg quyét dinh ciia Uy ban sdng Mé Cong (Mekong DSF) -
da duoc phét trién trong khudn khd Chuong trinh sir dung nudc ciia Uy ban sdng Mé Cong
(MRC) trong giai doan 2002 den 2007. Muc tiéu 12 d¢ md ta nhitng thay doi trong dong chay
song va danh gla cac tac dong vé sinh ké, x4 hoi va kinh té c6 thé xay ra do phét trién co so
ha tang chu yéu la thuy lgi va thuy dién va cac bién d6i khi hau trong luu vuc. Cac hé thong
nay di va dang hd trg rat hidu qua cho céc nha quan ly trong qué trinh diéu hanh, ra quyét
dinh ctia minh [18].

Céc hé thong hd tro ra quyét dinh dugc xdy dung va phat trlen cho viing b bién PBSCL
trong thoi gian vira qua da cung cap nhiéu thong tin hiru ich vé hién trang sat 16 bd bién viing
DBSCL cling nhu gi6i thiéu cac giai phép bao vé duong bd hiru ich. Tuy nhién, ddi tuong
chinh cua céc hé thong nay chu yéu la cac diém sat 16. Céc he thng nay cha yeu van lam
nhiém vu ciia mot hé thong quan ly va hién thi dit liéu truc tuyen hon la mot hé thong DSS.
Kha ning tuong téc gitta nguoi ding voi hé thong con twong ddi han ché. Nguoi ding ciing
khéng thé tw minh danh gia, so snh, xem xét cac tAc dong clia cAc giai phap khac nhau Ién
vlng bd trén hé thong ndy. Bai béo ndy gidi thiéu hé théng hd trg ra quyét dinh WRI-
CosMaDSS duoc phét trién boi Vién Khoa hoc tai nguyén nude trén nén tang WebGIS. Hé
thdng cho phép ngudi ding quan 1y va hién thi tat cac loai dir liéu c6 ngudn gdc khac nhau
phuc vu cho cdng tac quan 1y co s& dir liéu (CSDL). Pong thoi, trén nén tang hé thong nay,
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céc nha quan ly, nha nghién ciru c6 thé tu xay dung mot hé thong DSS theo phién ban phll
hop véi ddi twong va muc dich quan tAm cta riéng minh va so sanh, danh gié céc kich ban.
Hé théng dugc ky vong sé tr¢ thanh cong cu dic lgc phuc vu cdng tac quan 1y vung bo
DbBSCL trong qué trinh ra quyet dinh bao vé, phét trién va _phuc hdi ving bo hiéu qua, giam
thiéu cac tac dong tiéu cuc va toi uu héa viée sir dung ngudn luc.

2. Phwong phép nghién ciru va ciu tric - chirc niing hé thong WRI-CosMaDSS

2.1. Phuong phap nghién ciru

Viéc xay dung hé théng hd tro ra quyét dinh (DSS) trong quan 1y ving bo bién 1 mot
quy trinh phire tap doi hoi sur két hop gitra co s¢ dir liéu, m6 hinh toan va phat trién hé théng
[19]. Mot hé théng hd tro ra quyét dinh ving bo bién thuong nham muc dich viée giai quyét
cac van dé nhu bao vé mdi truong, phong chdng thién tai, va quan 1y ngudn tai nguyén
[19,20].

@
N=_/

1

Hinh 1. So db xay dung hé thong hd tro ra quyét dinh.

Budc 1: Thu thap va phan tich dit liéu dia 1y, khi twong, thiy van, va kinh té - x4 hoi.

Budc 2: M6 phong va dy bao cac yéu té méi trudng, kinh té - xa hoi ving bién theo céc
kich ban khac nhau.

Budc 3: Xay dung h¢ thong DSS. Hé thong c6 giao dién truc quan, tich hop cong cu GIS
va cac cong cu phén tich dé hd trg nguoi ding trong viée ra quyét dinh.

2.2. Cdu triic ciia hé thong

Hé¢ thdng hd tro ra quyét dinh quan 1y ving bo ciia Vién Khoa hoc tai nguyén nude co
tén WRI-CosMaDSS. Hé thong DSS dugc xdy dung bang ngdn ngit JavaScript c6 cau tric
nhu Hinh 2. Hé thdng bao gém céc thanh phan: Giao dién nguoi dung, xir 1y dit liéu, phan
tich va mo hinh hoa, hd trg ra quyét dinh. Chi tiét cac thanh phan nay nhu sau:

- Giao dién nguoi dung: Ngudi dung cudi (End User) twong tac véi hé théng thong qua
giao dién nguoi dung. Giao dién nguoi dung (Ul Layer) dugc xay dung st dung thu vién
React.js. Dé thé hién ban do trén nén GIS, thu vién Leaflet.js duoc st dung. API Gateway st
dung thu vién Node.js va Express.js dé xtr Iy cac yéu cau tir frontend va chuyén tiép dir liéu
gitra frontend va backend. Cong cu truc quan hoa dir liéu (Visualization Tools) duoc xay
dung véi su hd trg cua thu vién D3 js.

- Xu ly dir liéu: Hé théng duoc phat trién co thé luu tri, bién tap va cap nhat hau nhu tat
ca cac loai dir li¢u bao gdm ca dit liéu khong gian (diém, duong, ving, 6 ludi) va phi khong
gian (dir liéu dang sd, van ban, tai liéu, hinh anh). Qua trinh xr Iy dit liéu (Data Processing)
bao gom xu ly dir liu GIS voi cac tép dau vao dang GeoJSON va TIFF. Cac dit liéu khong
gian nay dugc luu trit va truy van thong qua PostgreSQL véi PostGIS. Céc dir liéu phi khdng
gian dugc xur Iy va phan tich bang MongoDB gitip luu tri¥, truy xuat, cdp nhat, bién tap dir
liéu vé6i cu tric dit lidu linh hoat.
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- Phan tich va md hinh hoa (Data Analysis & Modeling): Hé thong cho phép két ndi véi
cac md hinh, céac kich ban va tién hanh phan tich dir liéu duoc tao ra cac kich ban dé hd tro
ra quyét dinh.

- H{ tro ra quyét dinh: Dya trén cac phan tich, so sanh cac kich ban, hé thdng sé cung
cap cac khuyén nghi va cong cu hd tro ra quyét dinh cho ngudi sir dung.

Ngwdi diung cudi

Giao dién ngwoi dung
(React.js, Leaflet.js)

Xir Iy dir liéu Luwu triv co s& dir liéu

Phan tich va mo hinh hoa

Hb tro ra quyét dinh

Hinh 2. So db xay dung hé théng DSS.

2.3. Cdc chirc nang ciia hé thong

Hé thong WRI-CosMaDSS bao gom 2 chirc ning chinh 1a: (1) Chirc ning quan 1y va (2)
chirc nang hién thi va phan tich. Cac chirc nang nay dugc mé ta dudi day.

- Chire ning quan ly: Hé thong WRI-CosMaDSS duoc thiét ké v&i cac chtrc ning quan
ly giip quan ly cac 16p dit lidu, bao céo, hién thi, cap nhép s liéu va cac tai liéu lién quan
dén chuong trinh. Cac chiic ning quan 1y chinh bao gom: ding nhap, cap nhét thong tin ca
nhan va quan 1y thong tin ca nhan, quan 1y nguoi ding, quan 1y ban do nén, quan 1y 16p dir
liéu, quan 1y diém, quan 1y anh, quan Iy bao cdo, quan 1y cong cu, quan 1y cdu hinh. M6 ta
cac chure nang va giao dién twong ung cia tirng chirc ndng dugc trinh bay & Bang 1.

Bang 1. Cac chiic ning quan ly caa hé théng WRI-CosMaDSS

Chire nang Mo ta Giao dién

H
g
g o
i

NGUOI Chire nang ndy quan 1y ngugi ding gidp phan -~

DUNG quyén va quan 1y nguoi dung khi str dung hé - .
thong. Chirc nang nguoi dung cho phép thye  ~ = mome T
hién thao tac: tao nguoi dung, chinh sta - - oo
théng tin nguoi dung, xoa ngudi dung.

BANDPO  Chuc ning quan ly ban db nén thuc hién viéc
NEN x&y dyung va quan 1y di ligu céc 16p ban do
nén. Chirc ning quan ly ban d6 nén cho phép e
thuc hién cac thao tac: thém ban do nén; chinh
sira ban dd nén; tai 1én dit liéu cho ban dd nén;
x04 ban do6 nén.
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Chirc ning M6 ta Giao dién
LOPDU  Chirc nang Quan Iy 1p dit ligu thuc Nien viee. o eree e e,

LIEU xay dung va quan ly dit liéu céc 16p ban do.
Chirc nang nay cho phép: thém lop dir ligu; - - - -
chinh sira 16p dir liéu; tai 1&n dix liéu cho I6p - |-, . -
dit ligu; x4 I6p di ligu. R P

- - -
E3 e ExEa ExEa

PIEM Quan 1y diém gitip gén cac dit lieu didm vao @ o i
hé thong khong gian. Tir d6 co thé truy xuat, . . C e e
so sanh gia tri tai cdc diém. Qéc chirc nang e : . e :::
quan ly diém bao gom: tao diém; chinh sta . ... . S =
diém; quan ly di liéu caa diém. S . A

/][]

HINH ANH  Quan 1y hinh anh gilp gén anh vao dix lieu "
khdng gian. Truy cap vao phan quan ly, sau o=
d6 chon Hinh anh Céc chirc nang trong quan
Iy hinh anh bao gém: tao hinh anh; thém anh;
chinh stra hinh anh, xda anh.

THONG  Chuc nang Quan ly thdng tin chung cho phép

TIN truy cap xem céc thdng tin cua Hé théng. o
CHUNG Quan ly thdng tin chung c6 cac chtc nangg¢e .. .
tao thong tin, chinh sira va x6a giup nguoi IR s A e e @@

duing c6 thé tiy chinh théng tin theo y mudn.

CONG CU  Céc chuc ning quan ly cong cu ki thuat bao B, i i s o dearnd ool e | o
KY gom: Tao cong cu ky thuat méi; chinh sia B
THUAT  cong cu k¥ thuat; xoa cong cu ky thuat. SN - :u

SEEES— S |
A A A X .
BAO CAO  Céac chuc niang de quan ly Bdo céo De tai S = F E m oo me B e
DETAI  gdm: luu tri, truy cap, tai vé cic tai ligu va -
Béo céo cua Dé tai. -
| -] =]

n 3 - 4 ~ - . . -eveia o ~]
CAUHINH  Chuac ning quan ly cau hinh thuc hign VieC "4 me 3 5 e o ome sse s @ oo
sao luu hogc phyc hoi giao dién sk dyng kém e
bo dir liéu duoc thiét lap. g ——_— mr -
Whoir-cnciy [ -] =]

- Chtrc nang hién thi va phan tich

Thanh cong cu cua hé thong bao gdbm cac menu: Trang chil, thong tin chung, cong cu k¥
thut va bao céo dé tai. Chirc ning cta cac thanh cong cu nay va giao dién tuong ing dugc
trinh bay ¢ Bang 2. Hinh 4 thé hién giao dién chiic ning ctia hé théng WRI-CosMaDSS la
phﬁn chinh cua hé théng. Phan hién thi dit liéu duge chia thanh 2 cira s6: Phia bén trai 1a cay
dir liéu, phia bén phai trinh bay dit liéu ban d0. Pic diém ndi bat ctia hé thong nay 1a cay dir
lidu ban d6 bén trai co thé thay ddi tity theo dit liéu ngudi dung tai 1én ma khong ¢ dinh nhur
cac hé thong khac. Nguoi dung c6 thé dit tén cho cac nhanh dit liéu, thém/bét cac nhanh
hodc x4c dinh nhanh dit liéu “cha/con”. Piéu nay giap hé théng DSS nay nhu mot khung hd
trg ra quyét dinh c6 thé stir dung cho nhiéu muc dich khac nhau. Phan hién thi ban d6 bao
gdm ban d0 nén cua hé thong (co thé Iyra chon tir cac ban d6 nén ctia Google Map, Bing Map
hoac Viet Map) va cac ban dd chuyén dé. Khi nguoi dung lya chon xem ban db chuyén dé
nao thi phan cira s6 bén phai s& thé hién ban d6 d6. Céc dit liéu ban dd c6 thé lién két véi cac
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dit liéu phi khong gian. Chang han, ban d vi tri cac tram Khi twong thuy van (KTTV) c6 thé
duoc lién két vai sé liéu do dac cua tirng tram. D li¢u tinh toan muc nudc, luu luwong, ham
lugng bun cat c6 thé dugc lién két voi cac diém mat cét ngang. Dir li€u vi tri cac diém sat 16
c6 thé lién két v6i dir liéu hinh anh va dit 1iéu mé ta vé diém sat 16 d6. Khi nguoi dung nhan
chudt vao mot tram trén ban do thi sb liéu nay s& dugc hién thi.

Bén canh chirc ning hién thi 1a chirc ning phan tich giup ngudi dung cé thé tai 1én cac
thong tin, kich ban khac nhau dé tién hanh so sanh, phan tich. Vi cac dir liéu time-series,
ngudi ding c6 thé chon phén tich, so sanh dit liéu theo tuan, thang, ngay hoic chon trong
mot khoang thoi gian cu thé. Véi dit liéu ban do, nguoi dung co thé so sanh cac ban dd tinh
toan, du bao tir cac kich ban khac nhau dé tién hanh phan tich, danh gia cac kich ban.

2.4. Hé théng co s¢ dir liéu

Hé théng cho phép quan 1y, luu trit, bién tdp hau hét cac loai dit liéu va duge nhom thanh
2 nhom dir 1i€u khong gian va dir li¢u phi khong gian nhu sau:

- Dir liéu phi khong gian: Co sé dir licu phi khong gian thé hién céac dic diém, con duoc
goi 1a dir liéu thude tinh hodc thong tin mo ta cua co sd dir liéu khong gian. N6 mo ta cac khu
vue va xac dinh cac dic diém cua cac dic trung khong gian trong cac khu vuc dia ly. Dir liéu
phi khong gian thuong 1a dang chir va so va cung cap thong tin nhu mau sc, két cau, s6
luong, chat luong va gia tri cia cac dac diém. Ngoai dit liéu dang s6 dit liéu phi khong gian
con bao gom cac dit liéu file, hinh anh do nguoi dung tai 1én. Céc dit liéu nay déu co thé lién
két voi dit liéu khong gian hodc khong tiry theo nhu cau nguoi ding.

- Dir li¢u khong gian: Viée quan 1y dir lidu diéu kién tu nhién, kinh té - xa hoi va ket qua
tinh toan khong gian trd nén can thiét. Cac dit lidu nay giup du doan va giai quyét cac van dé
bién dong ving bo bién, ma con dong gop vao qua trinh ra quyét dinh ctia cac nha lanh dao
va quan 1y, gitip ho c¢6 cai nhin tong quan va dua ra cac giai phap hop 1y. Co so dit liéu khong
gian duoc bao gom céc dit liéu dang vector (dir liéu diém, duong, ving) va dit liéu dang raster
(6 luoi).

A
o et Ly TRANGCHD  THONGTINOWUNG  CONGCUKTTHUAT  BAO CAO DR TAL & Aown -
Gy

'}
ollp|ax +

P

[: fae os )

Hinh 4. Trang chii hé thdng WRI-CosMasDSS.

Bang 2. Cac chirc ning hién thi va phan tich

Chire ning M6 ta Minh heoa
TRANG Hién thi cac lop di theo lua céc lop di o= ’
CHU liéu duoc lya chon truc quan trén nén

ban db. Pay chinh 14 giao dién chinh.
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THONG TIN  Théng tin chung la thong tin gigi thiéu

CHUNG vé B cong cu.
CONG CU  Véi myc dich cu thé, cong cu ky thuat
KY THUAT  s& chira nhitng noi dung lién quan dén
c4c thanh phan va noi dung ky thuat
trong B6 cong cu.
BAO CAO  Chic ning xem Béo cdo D& tai bao
PE TAI cho phép xem cac bdo cdo da dugc

dua 1én dudi dang dir liéu word hoac
pdf.

3. Ung dung Hé thong hd trg ra quyét dinh quén ly ving b bién PBSCL

Hé théng WRI-CosMaDSS dugc xay glung dé dam bao no c6 thé dl}f(_yc su dung ch9 nhiéu
muyc dich khac nhau ctia nha quéan ly. D& minh hoa, ing dung hé thong phuc vu ho tro ra
quyét dinh quan ly ving b PBSCL duoc trinh bay dudi day.

3.1. Hién thi dir liéu

Dé phuc vu xay dung CSDL cho hé thong quan 1y ving bd PBSCL, cac loai dit liéu sau
da dugc thém vao hé thong WRI-CosMaDSS sir dung cic chirc nang quan 1y ctia hé thong.

- Dit liéu ban d6 nén: Cac 16p dix liéu duoc hién thi cho di twong hanh chinh tinh, huyén,
x4 ving ven bién PBSCL.

- Dit lidu quan trac: Céc 16p
dugc hién thi bao gom: sir dung
dat, lich str duong bd, xAm nhap
man, thiét hai vé kinh té do xam
nhdp man (nam 2020), vi tri cac
diém sat 16. C4c dir liéu nén va
dir liéu quan trac lich st duoc
trinh bay ¢ Hinh 4.

2 N fﬁ
~§
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n
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Ban ddnén DSS Ban d6 sir dung dat
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Ban d6 duéng bd bién lich sir Ban d6 xam nhap min

3.2. Phan tich, so sdnh kich ban

bé phuc vu danh gid tac
dong cua cac kich ban phat trién
kinh té - x4 hoi va cic ho chira
thuong ngudn trong bdi canh
bién d6i khi hau va nuéc bién
dang, dé tai da dua cac 16p dir

lidu va to chirc cac 16p dir liéu
nay thanh cay dir liéu trén h¢
thong WRI-CosMaDSS nhu
trinh bay ¢ Bang 3. Céc dit li¢u
duoc chia thanh cac nhom Hién

b=
Ban @06 thiét hai

CIED
[ s ]

Ban d6 cic diém sat 1o

Hinh 4. C4c loai dir liéu nén va lich st duoc thém vao hé thdng

WRI-CosMaDSS.
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trang, 2030, 2040 va 2050 [21]. Trong mdi nhom 3 loai dif liéu duoc trinh bay bao gém: Ban
dd xam nhap min, dudng bd va thiét hai. Khi ngudi dung chon thanh cong cu “Cong cu ky
thudt”, cac md ta kich ban hién trang (2020) va twong lai (2030, 2040, 2050) vé cac phat trién
KT-XH, thuy dién va b1en d6i khi hau, nudce bién dang s& duge mo ta. Dong thoi, tai cac tram
thity van, cac dit liéu vé luu lugng, muc nude va ham lugng bun cét twong g vai cac kich
ban cling dugc trinh bay. Hinh 5a trinh bay vi du so sanh dién bién muc nudc tai tram Kratie
theo cac kich ban khac. Bang cach t6 chure dix liéu nhu vay, cac kich ban hién trang va tuong
lai s& duoc so sanh ddi chiéu bang cach so sanh cac db thi (Hinh 5a) va cac ban do (Hinh 5b
va cac Hinh tir 6 dén 8). Tir d6 cac tac dong cua cac kich ban phat trién thuong ngudn s&

duoc danh gia.

Bang 3. Cac lop dix liéu theo timg kich ban cho ving bo PBSCL.

TT Tén 16p dir li¢u Loai dir liéu Pinh dang dir li¢u
Hién trang
1 Xam nhap min Raster D6 mau (shape file)
2 DPuong bo Vector (Polygon) D6 mau (Tiff file)
3 Thiét hai Raster
2030
4 X4m nhap man Raster D6 mau (shape file)
5 DPuong bo Vector (Polygon) D6 mau (Tiff file)
6 Thiét hai Raster
2040
7 X4m nhap man Raster D6 mau (shape file)
8 DPuong bo Vector (Polygon) D6 mau (Tiff file)
9 Thiét hai Raster
2050
10 X4m nhép man Raster D6 mau (shape file)
11 Puong bo Vector (Polygon) Db mau (Tiff file)
12 Thiét hai Raster D6 mau (Tiff file)

q»

Trung bink thes mgby tramg b

a) Dién bién myc nudc tai Kratie theo céc kich ban

Trvng binn thea aghy ong tuin

b) Dién bién duong bo theo cac kich ban

Hinh 5. Dién bién muc nuéc tai Kratie va duong bo bién theo céc kich ban hién trang, kich ban 2030,

2040, 2050.
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Hinh 6. Bién dong ving PBSCL (duong ba, xam nhap man, thiét hai) tng vai kich ban 2030.
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Hinh 7. Bién dong ving DPBSCL (dudng b, xam nhap man, thiét hai) tmg vai kich ban 2040.
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Hinh 8. Bién dong viing bo bién BPBSCL (duong bd, xam nhap min, thiét hai) tng véi kich ban 2050.

4. Két luin

Bai bao nay gidi thiéu hé thdng hd tro ra quyét dinh quan 1y ving bo WRI-CosMaDSS
duogc phat trién bai Vién Khoa hoc tai nguyén nudc. Giao dién dugc thiét ké than thién voi
nguoi dung st dung ngén ngir 1ap trinh Javascript va cac thu vién GIS va quan Iy CSDL lién
quan. Hé thong bao gém 2 chirc ning chinh 1a chtic nang hién thi va phan tich va chtic ning
quan ly. Céac chure nang hién thi va phan tich cho phép hién thi, so sanh, loc cac dit liéu va tai
li¢u lién quan, giap nguoi dung phan tich, danh gia cac phuong an tur @6 Iyra chon phuong an
phu hop v6i muc tiéu quan ly. Cac chire ndng quan ly giup quan cac 16p dir liéu, bao cao,
hién thi, cap nhap s6 liéu va cac tai liéu lién quan dén chuong trinh.

Dé minh hoa, nghién ciru da thiét 1ap hé théng hd tro ra quyet dinh cho vung bo bién
DBSCL dya trén cac kich ban tac dong cua cac phat trién kinh té - x4 hoi thugng ngudn va
phat trién thity dién trén dong chinh song Mé Cong dén nam 2050. Cac dir liéu duoc dua vao
hé théng bao gdm hanh chinh, str dung dat dat, diéu kién khi tuong - thity vin, nguy co ngip
lut, xAm nhép man, duong bd lich sir, bién dong duong bo, thiét hai kinh té. Sir dung cac
cong cu nay, ngudi dung cé thé so sanh, danh gia tac dong cia cac hoat dong phat trién KT-
XH va phat trién hd chira thuong ngudn dén dién bién x6i 10/boi tu dudng bo bién ving
PBSCL, xd4m nhap min va thiét hai vé kinh té. Tuy nhién, do thiéu céc kich ban tac dong bao
vé€ duong bo, cac kich ban hi¢n tai méi dung lai & viéc phan tich cac tac dong twong lai ma
chua danh gia, phan tich tac dong ctia cic giai phéap thich tmg, giam thiéu va bao vé duong
bo. Trong thoi gian t6i khi cac kich ban giam thiéu nay dwoc xay dung va tinh toan, ching
c6 thé dugc dua vao hé thong DSS dé phan tich, danh gia tic dong va dé xuét giai phap phu
hop.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: D.H.S., T.T.N, T.A.P.; Lya chon
phuong phéap nghién ctru: D.H.S., T.T.N.,, T.A.P.; Xt Iy s6 liéu: T.T.N.; Viét ban thao bai
bao: T.T.N.; Chinh stra bai bao: T.T.N., T.A.P.
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Loi cam on: Nghién ctru nay duoc thuc hiér} duéi sy hd tro 01:1a dé ‘ta‘li “Nghién ctru, danh
gia tac dong t0 hop cua cac hoat dong kinh t€ - xa hoi va h¢ thong ho chira trén dong chinh
song Mé Cong dén vung bo bién dong bang song Curu Long” ma s6: DPTPL.CN-56/21.

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 1oi ich trong nhoém tac gia.
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Introducing the WRI-CosMaDSS integrated coastal zone
management decision support system: Case study for the Mekong
Delta region

Duong Hong Son?, Tran Thuy Nhung'*, Tran Anh Phuong?, Nguyen Anh Duc?!

L water Resources Institute, Ministry of Natural Resources and Environment;
dhson.monre@gmail.com; tranthuynhung1990@gmail.com;
phuongtran.monre@gmail.com; nganhduc@yahoo.com

Abstract: In recent years, the decision support system (DSS) for coastal zone management
has become an effective tool to support policy makers in selecting measures for coastal
management and protection. This paper presents the GIS-based WRI-CosMaDSS developed
by the Water Resources Institute using Javascript. The system is designed with two main
function groups including management functions and display and analysis functions. The
management functions support users in building tree databases, managing, editing,
adding/deleting data that are analyzed, evaluated, and supported by the display and analysis
functions. The system allows all types of spatial and non-spatial data to serve the data
analysis and decision support process. WRI-CosMaDSS is very flexible, and therefore
enables users to build a DSS system suitable to their requirements. To illustrate, the study
built a DSS system for the Mekong Delta coastal zone. In this system, the coastline and
salinity intrusion status can be analyzed and evaluated in the future, supporting decision
makers understand the impacts of upstream socio-economical developments and
hydropower dams on the Mekong Delta coastal region which is crucial to develop
appropriate adaptaion solutions.

Keywords: DSS; Mekong River; Coastal region; Javascript; WRI-CosMaDSS.
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Tém tit: Bo bién DPBSCL kéo dai khoang 147 km, hang nam sat 1&' d4 1am mat hang tram
ha dat, mirc do sat 16 tir 5-45 m/nam. Nghién ctru nguyén nhan va tim ra giai phap bao vé
bo bién 14 khan thiét. Str dung Plaxis 3D va tinh toan theo tiéu chuan Viét Nam (TCVN),
nghién ctru di dua ra két qua khao sat, phan tich dénh gia dia hinh, dia chat, ché do gio, tinh
toan song. .. di xac dinh nguyén nhan sat 16 1a do ap luc song va dap va dé xuét giai phap
cong trinh ke giam song bang hé théng coc bé tong cdt thép (BTCT) bao vé khu vuc nghién
ctru (KVNC). Két qua nghién ctru di tmg dung cho du an “Phong chéng xam thuc, x6i 16
bd bién Vinh Chau, thi xd (TX) Vinh Chau, tinh Séc Trang”. Dy an da duoc phé duyét theo
Quyét dinh s6 3261/QD-UBND, ngay 18/12/2023 ctia UBND tinh Séc Trang. Hién nay du
an dang trong giai doan thi cong.

Tir khéa: Bao vé bo bién; Gay bdi tao bai; K& giam song; Ké Ho Bé; Ké Vinh Chau.

1. Giéi thi¢u

Trén thé gidi, cac giai phap chong sat 16 bo bién gom nu6i dudng bai bién, bom cét lap
lai khu vuc bi x6i mon, xdy dung tuong chan, mo han, trong cly gy boi tao bai hay giai phap
cong nghé méi phong chdng x6i 10 hiru hiéu [1]. Nudi dudng bii bién di duoc thir nghiém
va thyc su hiéu qua danh cho cac bai bién, vi né khoi phuyc tai tao lai bd bién trude do [2].
Florida c6 825,0 dam (1.327,4 km) bo bién. Tinh dén nim 2021, hon 426,6 (686,4 km)
dam bo bién bi x6i mon khdc liét. Cac bai bién bi x6i mon do béo, nude bién dang,... di thay
do6i dong chday. X6i mon lam gidm khd nang chiu lyc cua nén moéng cac cong trinh ven bo
dan dén sup d6. X6i mon bai bién 1a mot qua trinh dién tién 1au dai, dién tich bai bién giam
dan, din dén dat ven bién sat 10. Sat 10 xay ra do séng va dap vao bo bién, tan suét va cuong
d6 cuia bdo dong vai tro chi luc trong toe do x6i mon bo bién. Khai thac co s¢ ha ting ven
bién 1am han ché dong chay ven bién, can tro viée tu bd sung nudce cho bai bién [3].

Skipsea, mot ngdi lang ndm trén Bo bién Holderness, Pong Yorkshire. Skipsea nam trén
nén dat sét mém va c6 toc do x6i mon cao nhat & Chau Au. Gidng bdo va muyc nudc bién
dang da 1am cho 10 m véach da bién mat khoi bo bién dai 2 dam chi trong chin thang (mtrc
trung binh hang nam 1a 4 m) [4].

Theo déanh gia WB (Ngén hang Thé giéi), NASA (Co quan Hang khong va Khong gian
MgJ)..., v6i 3.260 km duong bo bién kéo dai qua 28 tinh, thanh pho Viét Nam la mot trong
nam qudc gia trén thé gisi bi anh hudng ning né nhat tir nudc bién dang, xAm ngap man, bién
xam thye, bdo, 1¢... Thoi gian qua, Viét Nam phai d6i mat vai tinh trang bién xam thuc ngay
cang nghiém trong va gy ra nhtmg tac hai khong luong cho noéng nghi¢p co so ha tang va
tinh mang con ngudi [5]. Sat 16 bo bién lam cho Viét Nam mdi nim mat hang trim ha dét;
cu thé 1 bo bién: Go Cong Pong (Tién Giang); Binh Pai (Bén Tre); Vinh Chau (Séc Tring);
Nha Mat, Ganh Hao (Bac Liéu); bo bién Tay (Ca Mau), riéng Ca Mau, tir ndm 2007 dén nay
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d3 mat hon 8.800 ha rimg phong ho ven bién gy thiét hai cho hé sinh thai va ton that kinh té
16n do6i voi dat nude. Hang nam, Viét Nam phai danh nhi€u kinh phi dé tai tao lai rung phong
ho va rirng ngap man [4].

Hinh 1. (a) X6i mon bd bién tai Skipsea, East Yorkshire [4], (b)sat 16 bo bién Dong, Viét Nam [5].

DPBSCL dang phai ddi dién nhiéu thach thirc v& x6i 16 bd bién, sat 1¢ cui lao [6], Xam
nhap min, sut 1an, nudc bién dang, ha thép cao trinh muc nudc ngé‘lm ( dan dén mao dan
phén)... Theo Vién Khoa hoc Thity lgi Mién Nam, PBSCL c6 khoang 286 km dang trong
tinh trang mét 6n dinh [7], sat 16 nghiém trong bo song, bo bién, 1am mét dét canh tac néng
nghiép, nudi trong thity san, nha ctra, tai san va sinh ké ctia nhan dan, anh hudong dén an ninh
quoc phong. Mot trong nhitng nguyén nhan chinh 1a viéc hinh thanh cac dép thiy dién trén
terong nguon da lam suy giam dén 96% luong phu sa d6 vé song Tién va song Hau [8]. Piéu
nay lam giam sut trim tich dé bdi ling, bd sung cho bd bién can biang bun cat. Mat can bang
bun cat két hop vai cac yéu t6 thily thach dong luc hoc bd bién, song gid, nudc dang di lam
cho bo bién sat 16 dang ké [9]. Soc Triang 1a mot tinh ven bién thudéc DPBSCL, 1 noi song
Hau d6 vao bién Dong. B bién dai 72 km véi ba cira song 16n 1a Pinh An, Trin Dé, My
Thanh d6 ra Bién Pong. TX. Vinh Chau nam ven 43 km chiéu dai bo bién.

Muc dich nghién ciru 14 xac dinh nguyén nhan sat 1¢ va dé xuét giai phap cong trinh ké
giam song bang hé thong coc BTCT bao vé bd bién, giy bdi tao bai, khoi phuc dudong bo
hién trang, phat trién rimg ngap min KVNC.

2. Phwong phap nghién ciru va tai ti¢u thu thap
2.1. Pham vi nghién curu

KVNC c6 chiéu dai 6.725 m (K¢ chinh, Khoa ké va Ké Ho B&)  Xa Vinh Hai, TX. Vinh
Chau, tinh Soc¢ Trang. KVNC nam bén bd bién Dong vai diém dau cach cay s6 15 khoang
500 m vé phia Bac Liéu va duoc phan chia thanh nim doan nhu hinh 2. Thoi gian thyc hién:
Niam 2023-2024, KVNC di hinh thanh dy 4n “Phong chdng xam thyc, x6i 16 bo bién Vinh
Chéu, TX. Vinh Chau, tinh Séc Trang” [10], du an cap IV, nhém B, thudc cong trinh phuc
vu nong nghiép va PTNT

{

A\ \ Khu vyc nghién ctru

N CONG
. Cén Song7,fén Bay Can
o Tai Len 107 BOngLang

on B4 L6 : | ;

Hinh 2. Ban d vi tri KVNC (trai) va ban @6 phan chia 5 doan KVNC (phai).

miii Cd mae

hon Khoai o
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2.2. Phuong phap nghién ciru

Nghién ctru da su dung p}lﬁn mém Plaxis tinh toan két cau (muc 2.5.2), ing suit, bién
dang, ndi lyc, On dinh tong thé [14]. Autocad d€ thé hién ban vé (Hinh 4-6). Mathcad Prime
1ap cac bang tinh. Eta lap du toan (Hinh 3).

Plaxis 3D
Autocad ) )
Thu thap Tinh toan
tai liu 1 va kiém
Cac TCXD tra on dinh

Mathcad Prime,
Eta

Hinh 3. So dd tinh toan.

2.3. D liéu dia hinh, dia chat va khi tuwong thuy van
2.3.1. Pia hinh, dia mao

Dia hinh thip va tuong d6i bang phing, dang 10ng chao, cao & phia song Hau va bién
Pong thip dan vao trong, vung thip nhat 1a phia Tay va Tay Bic, voi cao trinh tir +0,4 +
+1,5, d6 dbc thay d6i khoang 45 cm/km chiéu dai. Pia hinh dang gon song khong dong déu,
do tram tich caa cac qua trinh bién tlen bién I0i thanh tao cac gidng cat. Kénh rach dnh huong
ché do ban nhat triéu khong déu, tridu dao dong tir 0,4 +1,0 m [11].

2.3.2. Dia chét cong trinh

Can cir két qua khao sat hién trudong va két qua thi nghiém trong phong [10], dia tang tai
05 wvi tri khao sat co thé chia lam céc 16p dét chinh nhu sau: Lép 1: Bun sét, mau xam nau,
trang thai chay; Lop 2: Cat min, mau xam nau, trang thai ro1; Lop 3: Bun cat pha, mau xam
nau, trang thai déo chdy; Lop 4: Cat min, mau xam nau, trang thai roi; Lop 5: Bun sét pha,
mau xam nau, trang thai déo chay.

2.3.3. Pic diém vé khi tugng

Nhiét do, do am khong khi: KVNC thudc vung khi hdu nhiét d6i gié mua cén xich dao,
c6 hai mua r0 rét: mua mua tir thang 5-11 va mua kho tir thdng 12-4. Nhiét d¢ trung binh dao
dong trong khoang 24,5-29,7°C. P am dao dong trong khoang 68-89%.

Ché do gio: KVNC c6 ché do gio mua. Gié Dong Béc thoi tir thang 12 ndm trude dén
thang 4 nam sau. Gié Tay Nam thoi tir thang 4-11. Dia hinh tuong dbi dbng nhit nén trong
cing mot hudng gié khong doi, nhung toc do gio thay ddi, cang gan bién gi6 manh hon, gi6
Ién cao manh hon gi6é mat dat. Van toc gié trung binh 2 m/s (16n nhat 31 m/s). Khoang thang
12 vao giai doan chuyén mua, gi6 thoi nguoc chiéu dong chay séng Ciru Long [12] (mua gid
Chuéng), min xaAm nhap Sau vao dat lién.

Bang 1. Vén tdc gio trung binh thang va nim (Pon vi: m/s) [11].

Théng
1 2 3 4 5 6 7 8 9 10 11 12

Tram Nam

S6c

N 19 2,3 2,2 1,8 1,4 1,6 1,7 1,9 1,4 1,0 1,4 15 1,7
Trang



https://vi.wikipedia.org/wiki/S%C3%B4ng_H%E1%BA%ADu
https://vi.wikipedia.org/wiki/Bi%E1%BB%83n_%C4%90%C3%B4ng
https://vi.wikipedia.org/wiki/Bi%E1%BB%83n_%C4%90%C3%B4ng
https://vi.wikipedia.org/wiki/H%C6%B0%E1%BB%9Bng_T%C3%A2y
https://vi.wikipedia.org/wiki/H%C6%B0%E1%BB%9Bng_T%C3%A2y_B%E1%BA%AFc

Tap chi Khi tiwong Thuy van 2024, 767, 32-44; doi:10.36335/VNJHM.2024(767).32-44 35
2.3.4. S6 lidu vé hai van

- Muc nuéc bién tinh theo TCVN [13]. Muc nuée bién tinh toan cho cong trinh dugc
xéac dinh tir vi tri va tAn suét tinh toan cho trudc theo phu luc B TCVN 9901-2014: Cong trinh
thuy loi - Yéu cau thiét ké dé bién [13].

- Toa d6 cac diém, cao d6 muc nudc tinh todn ung véi dudng tin suit muc nude tong
hop tir tinh Ba Ria - Viing Tau dén tinh Kién Giang (Bang 2).

Bang 2. Cao d6 myc nudc tinh todn Gng véi tan suét téng hop (Pon vi: cm).

Tan suat P(%) 0,5 1,0 2,0 5,0 10,0 20,0 50,0 99,9
Chu ky lap lai (nam) 200 100 50 20 10 5 2 1
Cao do muc nudc bién

tai KVNC 275,0 236,0 204,0 178,8 175,0 173,3 171,5 164,7

‘ M’I_IC nudc tinh toan theo tan suat doi vai cong trinh cép IV 1a P = 3,33% thi ndi suy tu
tan suat P = 2% va P = 5% ta c¢6 myc nudc tinh toan 1a Zy = 1,928 m [13].
2.4. Tinh todn ap luc s6ng
2.4.1. Van toc gi6 thiét ké
Khi xac dinh cac yéq t6 ctia song do gi6 va nude dang do gid, phai lay tan suat bao tinh
toan doi voi cong trinh cap I, IT1a 2% (2 lan trong 100 nam), doi voi cap II1, IV 1a 4 % (4 lan
trong 100 nam) [15]. Toc d¢ gio tinh toan theo tan suat thiet ke duge tinh nhu sau:
- Van toc 10 phut, chu ky 1dp 50 ndm: Viomso = 31 m/s [11].
- H¢ 50 chuyén doi chu ky 50 ndm v€ chu ky 25 nam: Km.2s = (0,95 + 0,97)/2=0,96 [11].
- Van toc 10 phut, chu ky 1ap 25 nam 1a: Viom2s = Km.2s X Viomso = 29,76 m/s.
2.4.2. Pa gi6 thiét ké
KVNC ¢ vang bo bién, khong c6 yéu t6 dia hinh han ché, gia tri trung binh ciia da gi6
D(m) tmg v&i mot toc do gio W (m/s) xac dinh theo cong thirc:
D=5x10" x> (1)
r W r N
Trong d6 v 1a hé s6 nhét dong hoc cua khong khi, 1ay bang 10° m?/s; W = 29,76 m/s,
suy ra D =168.010 m.
2.4.3. D6 sau myc nudce trung binh cia KVNC

Cao d6 muc nudc tinh toan theo tan suat +1,928; Cao d6 tu nhién khu vuc ké tinh toan -
1,400; B9 sau muc nudc tinh toan H = 1,928+1,400 = 3,328 m.
2.4.4. Tinh toan chiéu cao, chu ky song va chiéu dai song

Gia thiét song sinh ra do gi6 trong KVNC trong diu kién bao thiét ké, phi hop khu vic
chiu anh hué’n_g truc tiép trén hudng giod thoi; song tinh theo phuong phap nay 4p dung cong
thire Bretshneider (2) va (3) [13]:

D 0,42
0,0125(g j

gHs gh 0,750 W
> =0,283tanh| 0,530 = tanh e (2)
v " tanh{o 530(gh] | }
) W2
0,25
i o 0,077(g?j
=P —27.1,2tanh {0,83(%) }tanh W (3)
w W

h 0,375
tanh {0,833(\%2) }
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Thay céc thong sb vé da gio, 4 sdu muc nudc va van toc gio thiét ké vao cong thirc (2)

va (3) ta c6 ket qua chiéu cao song: Hs = 1,139 m. Chu ky dinh song: Tp = 5,403 s. Chiéu dai

song: V&i thong so vé do sdu mue nude va chu ky song nhu trén thi chiéu dai song dugce ndi

suy c6 két qua nhu sau: H = 3,328 mva T, = 5,403 s. Suy ra L = 25,89 m [13].

2.4.5. Tinh toan ap luc song

Ap luc song tac dong 1én dé duoc tinh theo cong thic tuong ty nhu tudng can song xa
bo [13]:

p:pu:EJOxyxngSDx(O,O33%+0,75j (4)
no=——Pu ()
& xYx9

Trong do p(kPa) 1a hop luc cua
tai trong song vo tac dong 1én tudng i
giam song; nc(m) la d6 cao lung . _
song so vOi mat nudce tinh toan tai vi w MRLF i - z.. :
tri twong chin soéng; Hsp (m) 14 chiéu = >
cao song tai vi tri song do 1an cudi;
&0 13 hé s6 song vd; g (m/s?) 1a gia tde g i
trong trudng; Ls (m) 1a chiéu dai >
song thiét ké; h (m) 1a do sau muc
nudc trude chan cong trinh; y (kg/m3)
1a khoi luong riéng clia nudc bién.

Tinh toédn &p lyc song cu thé cho
doan 1 dugc trinh bay trong bang 3.
Két qua tinh toan ap lyc séng py =
1,167 T/m; ne = 0,183 m.

Bworng mép

Hinh 4. So db tinh toén &p luc song.

Béang 3. Phuong phap tinh toan ap lyc séng cho doan 1.

STT Théng s6/Cong thirc tinh
| Céc thong sb tinh toan
1 Cao trinh muyc nudc thiét ké Zug(m)
2 Cao trinh dinh ké thiét ké Zs (m)
3 Cao trinh chén ké Z¢, (m)
4 Chiéu cao myc nudce tir day cong trinh dén MNTK: h = Zyp- Zen (M)
5 Chiéu cao song Hg, (M)
6 Chu ky song T, (S)
7 Chiéu dai song Ls (m)
8 Do doc 16n day bién lon nhat i (%)
e 2nH,,
9 Do doc cuasong: S; =——; (%) [16]
*'m-1,0
A A tga
10 H¢ s0 song vo: §, =—=
5
11 Chiéu cao cong trinh: H= Zg Zc, (M)
12 Chiéu rong cong trinh B (m)
13 Chiéu cao tir MNTK dén dinh ké Z (m)
14 Trong lugng riéng cua nuée bién v (T/m3)

Il Ap lyc séng tinh toan
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STT Théng s6/Cong thirc tinh
1 Pu = &o0.y.9.Hsp.(0,033 % +0,75) (T/m)
2 ne= -t (m)
€19

2.5. Tinh toan chiéu dai coc

2.5.1. Cac truong hop (TH) tinh toan

-TH 1: T(f) hop thi cong khi chua gia ¢6 d4 trong 1ong ké chiu tac dong cua song;
- TH 2: T6 hop khai thac chiu tdc dong cua song va tai trong cua da trong long ke.

M

-

LI N R
IEa
[ B

,
4
4
4
!
.
4
y|
1
4
1

7
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E

T

.
!“Iliiliii'f

Hinh 5. So d6 tinh toan on dinh ké TH 1 (tréi) va TH 2 (phai).
2.5.2. Tinh toan tai trong tac dung Ién 1,0 m ke
a) Cac giai doan tinh toan (Str dung phan mém Plaxis 3D dé tinh toan) [14]
- Giai doan 1: Thi cong coc ly tam,;
- Giai doan 2: Thi cong hé da giang doc va ngang;
- Giai doan 3: Thi cong d4 hoc than ke va chét tai khai thac;
- Giai doan 4: On dinh khai thac.
b) Thong sé tinh toan
- St dung cac mo hinh tinh toan gdm: Mohr-Coulomb [17], Soft Soil va Linear elactic
dé mo phong cac 16p dat va vat liéu st dung trong cong trinh;
- Céc chi sb Cc, Cs, eo, kz tir thi nghiém nén cb két; C, @ tir thi nghiém nén nhanh;
- Tinh todn mé dun dan hoi cua dat yéu (E):

+ Véi cat E duge xac dinh theo cong thirc twong quan véi chi sb SPT theo Bowles (1988)
thi Es = 320(N+15);

+ V6i dat E 12 mo dun bién dang cuia dit nén giita cac tru thi Es = 250Su; v6i Su 1a stc
khang cat khong thoat nudc cta dat nén tinh tir thi nghiém VST [18].

Coc bé tong LTDUL, v6i coc duong kinh ngoai 30 cm chiéu day coc la 6 cm c6 mé men
ubn nit bang 4.

Bang 4. Két qua tinh toan md men udn nut [19].

STT Loai coc Coc D300 mé men udn nirt khéng nhé hon (Tm)
1 A 2,5
2 B 35
3 C 4,0
¢) Két qua tinh toan cho doan 1

- Lya chon coc D300 loai C ¢6 [M] =4,0 Tm > M = 3,93 Tm: Thoa yéu cau;
- H¢ s0 an toan Kat = 1,486 > [Kat] = 1,45: Thoa yéu cau; i
- Lan két cau cong trinh: Uz = 9,2 cm < [Uz] = 10 cm: Thoa yéu cau.

37
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d) Tuong ty tong hop két qua tinh toan cho 5 doan nhu bang 5.

- Lyra chon coc D300 loai C ¢6 [M] =4,0 Tm 16n hon mé men 16n nhét cta ca 5 doan l1a
M = 3,93 Tm: Thoa yéu ciu;

- Hé b an toan nho nhét cua 5 doan Kat = 1,486 > [Kat] = 1,45: Thoa yéu cau;

- Lun két cAu 16n nhat cua 5 doan: Uz = 9,9 cm < [Uz] = 10 cm: Thoa yéu cau;

- Chon M = 4,05 Tm va M = 5,77 Tm dé tinh thép cho dim doc va dam ngang.

Bang 5. Tong hop két qua tinh toan cho 5 doan.

Tén doan Hé §6 on ) Ondinhltn  Md& mendim M& mendam M6 men coc
) dinh tong the (cm) ngang (Tm) doc (Tm) (Tm)
Poan 1 1,486 9,2 5,39 4,05 3,93
Poan 2 1,992 9,9 4,66 2,50 3,43
Poan 3 1,705 8,7 5,54 3,28 3,70
Poan 4 1,827 9,6 5.77 3,56 3,67
Poan 5 1,768 9,6 4,86 3,86 3,92

e) Kiém tra ing suat nén: Nén du kha ning chiu tai, khong can xur 1y nén, vé 1au dai sé
gay ra hién tuong lin nén do nhiéu nguyén nhan; do d6 dé giam lan, stir dung phén tram, gom
nhiéu cur tram dan v&i nhau thanh 6 kich thudc 20x20 cm.

2.5.3. Tinh toan chiéu dai coc

Phuong phép tinh chiéu dai coc tudn ty nhu bang 6.

Bang 6. Tinh toan chiéu dai coc.

TT Thong s6/Cong thirc
Luc bi dong 1
1 Gid tri luc: Pys =0,5xk, xy,, xdf (T)
2 Céanh tay don: Lps = d—?’l (m)
3 Mb men di voi diém C: Mps=Ppsx Lps (Tm)
Luc bi déng 2
1 Gia tri lyc: P, =0,5xk, x x(dz—dz) )
iU, Fop =Y p XTw 2~
2
d, 2d d, —d
2 Cénh tay don: L = (—1 + —ZJ X % (m)
303 ) (d5-df)
3 Mo men ddi véi diém C: Mpy=Pp1xLp (Tm)
Ap lyc song bién
1 Gia tri luc: Ps (T)
Canh tay don: Yp, =Y, +0d; (m)
3 M6 men ddi véi diém C: Mps=PsxYps (Tm)

Xac dinh chiéu dai coc
biéu kién can béngz C=0
Y. C = 0= MPp + MPy; - MPs = 0, Két qua chiéu dai coc: 8,5 m.

Bang 7. Tinh toan kiém tra 6n dinh lat coc 8,5 m.

TH Théng sb

TH1 M6 men gay lat dbi véi diém Ci: Mg = Mps (Tm)

M6 men gay lat d6i véi diém Ci: M= MPpg+MPps (Tm)

Hé s6 6n dinh: Kia = Ma/Mgi = 1,048

Hé sb 6n dinh lat cho phép [K] = ncxKn/m] = 1,35

Két lugn: Cong trinh bj 4t

M6 men gay lat dbi véi diém Ci: Mg = Mps + Mpy (Tm)

M6 men gay lat d6i véi diém Ci: Mg = MPy3 + MPps+ Mg (Tm)

TH2
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TH Théng sb
Hé s on dinh: Kia = Ma/Mg = 1,48
Hé sb 6n dinh lat cho phép [K] = nexKy/m = 1,45
Két lugn: Cong trinh 6n dinh
Chiéu dai coc 8,5 m s& khong thoa on dinh 14t trong TH 1. Do d6 chon coc dai 9,0 m dé
tinh toan. Kiém tra d on dinh 14t coc 9,0 m duoc thé hién trén bang 8.

Bang 8. Kiém tra 6n dinh lat coc 9,0 m.

TH Thong sé

M6 men gay lat dbi véi diém Ci: Mg = Mps (Tm)

M6 men gay lat d6i vai diém Ci: Mg = MPy3 + MPps (Tm)
TH1 Hé sb 6n dinh lat: Kia = Ma/Mg = 1,351

Hé sb 6n dinh lat cho phép [K] = nexKy/m = 1,35

Két lugn: Cong trinh on dinh

M6 men gay lat d6i vai diém Cy: Mg = Mps + Mpy (Tm)

M6 men gay lat ddi véi diém Ci: Ma= MPys + MPps + Mg (Tm)
TH2 Hé s6 6n dinh lat: Kia = Mg/Mg = 1,70

Hé sb 6n dinh lat cho phép [K] = nexKy/m = 1,45

Két lugn: Cong trinh 6n dinh

2.6. Tinh toan cdc théng sé mdt cat ké

- Muyc nudc bién thiét ké ung vai tin sut thiét ké (gém to hop cua tan sudt muc nudc
triu, tn suat myuc nudc dang do bdo va cac yéu t6 tac dong khac). Zup phu thudc vao tan
sudt thiét ké (hay chu ky s6 nam lap lai) va vi tri dia 1y khu vuc xdy dung cong trinh;

- Cao trinh myc nudc bién thiét ké tai vi tri dién hinh doc bo bién tir Quang Ninh dén
Kién Giang da tinh sin bang toa do cia cac duong tan suat [13];

- Ung v6i tan suat thiét ké P = 3,33%, noi suy tir tan suit 2% va 5% ta dugc Ztkp = 1,928
m [13];

- binh ke xac dinh theo cong thirc Zd = Ztkp + 0,5Hsp + HL [13].

Trong d6 Zd 4 cao trinh dinh ké thiét ké; Ztkp 1a myc nude bién thiét ké va Hsp (m) 1a
chiéu cao séng thiét ké & vi tri cong trinh; HL(m) 1a chiéu cao lun trong thoi gian khai thac.

Qua tinh toan, két qua cac thong s6 k¥ thuat chinh cua ké duoc liét ké trong bang 9.

Bang 9. Tong hop két qua théng sé mat cat ke.

Tén doan Cao trinh dinh ké Bé rong dinh ké (m)
Doan ke chinh +2,7 3,0
Doan khoa ke +2,4 2,3
Doan Ho Bé +3,2 3,0

CAT NGANG DAI DIEN

Le(7-3M, OX 0 (TR 1U *w 0FN T

Hinh 6. Cat ngang dai dién (trai) va tong thé ké giam soéng khu vuc Ho Bé (phai).
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2.7. Tinh toan Iun

a) Phuong phap tinh

- St dung phuong phép cong lin tung 16p; Xac dinh chiéu sau chiu lun cua nén;

- D0 sdu chiu nén cua nén la d§ sau ung voi o, =0,20,,.

Trong d6 G, 1a Gmg sudt ban than Gng véi 46 siu z: o, = ZYi X hi (v, vahiladung
trong day ndi va chidu day 16p dat tha i); ung sudt ting thém dudi day mong
c,=4xK X(th -Gy ) , (K 1a h¢ s6 phy thudc vao L, B va z; 6, 1a ing suét trung binh tai day
mong quy udc; 0,4 1a ing sudt ban than cua dat tai ddy mong quy udc).

Cong thic tinh lun cho diém nam trén dudng thang di qua tim ddy mong: Tir Gng suét
ban than va ung suat gay lun két hop véi duong cong nén lin p-e tinh d§ 1in moi 16p dua
trén cac thong so:

bt bt e
Pli:M;PZi:Pi+Pli;si:Mhi (6)
1+e,,
Tir d6 tinh duoc do lan mdi 16p.
) . e, —€,
Sau d6 xac dinh tong do lun:  S=mx ZSi = Z“—Z'x h, (7)

iz 1+e,
Hé s6 hiéu chinh: m = 1,0 ddi v6i nén thong thudng va 1,3-1,6 ddi véi nén dé yéu.
b) S liéu tinh toan:
- Cao trinh dinh ke thiét ké va mat dat tw nhién: +2,70 va -1,40;
- Cao trinh muc nudc ngém va day mong: -1,40 va -1,40;
- Bé rong va chiéu dai méng: 3,0 m va 20,0 m;
- Ap luc tai tAm mong, ap luc song va ép luc gay lun: 3,69 T/m?, 3,90 T/m? va 7,59 T/m?.

3. Két qua va thao luin

3.1. Ap luc song

- Pa gi6 thiét ké: D = 168.010 m;

- Chiéu dai song: L = 25,89 m;

- Toc do gi6 tinh toan: W = V10mx25 = 29,76 m/s, gan véi toc do gié do ngoai hién
truong 14 31 m/s, toc d6 gié 16n, gy ap luc song 16n (4p luc séng tinh duoc 1a py = 1,167
T/m); gay x6i 10 bd bién 16n.

3.2. Két qud tinh todan é6n dinh cho c&c doan dé chon chiéu dai coc

Bang 10. Tong hop két qua tinh toan cho 5 doan.

Tén doan Ccfyglzrg;al THKft gua tinh toan on dinh — Két luan
Boan 1 8,5 1,048 < [1,35] (Khong thoa) 1,48 > [1,45] (Thoa) Khéng on dinh
; 9,0 1,351 > [1,35] (Thoa) 1,70 > [1,45] (Thoa) On dinh
Boan 2 8,5 1,13 < [1,35] (Khéng thoa) 1,65 > [1,45] (Thoa) Khang 6n dinh
; 9,0 1,46 > [1,35] (Thoa) 1,88 > [1,45] (Thoa) On dinh
Poan 3 8,5 1,239 < [1,35] (Khdng thoa) 1,63 > [1,45] (Thoa) Khéng 6n dinh
; 9,0 1,58 > [1,35] (Thoa) 1,88 > [1,45] (Thoa) On dinh
Boan 4 8,5 1,31 < [1,35] (Khéng thoa) 1,68 > [1,45] (Thoa) Khéng 6n dinh
; 9,0 1,665 > [1,35] (Thoa) 1,94 > [1,45] (Thoa) On dinh
Boan 5 8,5 1,108 < [1,35] (Khdng thoa) 1,53 > [1,45] (Thoa) Khong 6n dinh
- 9,0 1,422 > [1,35] (Thoa) 1,76 > [1,45] (Thoa) On dinh

Qua két qua tinh toan da phén coc ¢6 chiéu dai 8,5 m c6 hé s6 an toan nhoé hon hé sd an
toan cho phép [1,35] nén coc khong 6n dinh. Chon coc ¢6 chiéu dai 9,0 m c6 hé sé an toan
16n hon hé s6 cho an toan cho phép, coc 6n dinh; nén chon coc dai 9,0 m dé thiét ké cho cong
trinh (Bang 10).
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3.3. Két qud tinh toan noi lyc, lun va on dinh téng thé

3.3.1. Két qua tinh toan cho doan 1

(s0mmi1 00.2 qu baleds) . sinsmessiaeb lesoT 3
(802 sbolt 36 €8S 3romsi3) m OES10.0 = sy murnieeht Maierem vahs = 35,45 WA m (Dlemmart 699 ot Mode 15649)

(S3E01 sbok %6 OEME smamal3) m 0S00.0- = see muminit Mursrmsen v = 30,57 AN (Ehermard 700 ot Moo 194671

Hinh 8. On dinh 1Gn va mé men coc.

- Két qua 6n dinh Iin Uz = 9,2 cm < [Uz] = 10 cm (théa). M6 men coc 3,92 Tm. Kat =
1,486 > [Kat] = 1,45 (thoa). Kat thoa cho 5 doan.
3.3.2. Két qua tinh liin cho 5 doan

Tinh duoc tong d6 lun tai tim moéng cho 5 doan nhu bang 11.

Béang 11. Tong hop két qua tinh 1tn cho 5 doan.

Tén doan Do ltn tinh toan (cm) Chiéu cao bu 1tn du kién (cm)
Poan 1 50,42 50,0
Poan 2 47,27 50,0
Poan 3 47,48 50,0
Poan 4 47,25 50,0
Poan 5 50,11 50,0

Do lan khong 16n, khong anh hudng két cau cong trinh nén trong quan 1y khai thac can
du phong khoi lugng bu Iun bang da hdc than ké cho doan 1, 2, 3,4, 512 0,5 m.

b OIS e

Hinh 9. Hinh anh ké giam séng da xay dung ¢ KVNC.
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4. Két ludn

PBSCL mdi nim mat hang trim ha dat, 24 bo bién thudng bi sat 10 v6i tong dudng bod
khoang 147 km, tbc d6 sat 16 tir 5-45 m/nam [4].

Gi6 mua Pong Bic - Gié Chudng (thang 12) thdi truc dién vao dudng bo bién PBSCL
trong d6 c6 khu vye x3 Vinh Hai, TX. Vinh Chau - KVNC, vén tc gi6 16n nhit 31 m/s, gdy
nhimg dot séng 16n 4p vao bd bién; ap luc, tan sudt va cudng do nhirng con song nay la
nguyén nhan chi yéu gy x6i 1¢ bo bién.

Giai phap cong trinh bao vé KVNC:

- Xay dung doan ke chinh cé chiéu dai 6.139 m, cao trinh dinh +2,7, chiéu rong dinh 3,0
m, két cdu gdm 02 hang coc BTCT LTDUL (dudng kinh D300 dai 9 m), trong l1ong 02 hang
coc dugc tha bé cir tram chéng lan va tha da hoc; dinh ke cac coc duoc lién két vai nhau béng
hé théng dam doc, dam ngang;

- Xay dung doan khoa ké ¢ chiéu dai 286 m, cao trinh dinh +2.4, chiéu rong dinh 2,3
m, két cdu gdom 02 hang coc BTCT LTDUL (D300 dai 7 m), trong long 02 hang coc dugc
tha bé clr tram chong ltn va tha da hoc; dinh ke cac coc duogc lién két voi nhau bang hé théng
dam doc, dim ngang;

- Xay dung doan ké HO Bé c6 chiéu dai 300 m, cao trinh dinh +3,2, chiéu rong dinh 3,0
m, két cdu gdom 02 hang coc BTCT LTDUL (D300 dai 9 m); trong 1ong 02 hang coc dugc
tha bé clr tram chong ltn va tha da hoc; dinh ke cac coc duogc lién két voi nhau bang hé théng
dam doc, dam ngang;

- P& bl Iun cho khdi da ciia ba hang muc than ké trén, trong 1ong cong trinh s& sir dung
thém phén tram (nhiéu cir tram dan v6i nhau thanh 6 kich thudc 20%20 cm), chiéu cao bu lun
bang da hoc than ké cho doan 1, 2, 3,4, 512 0,5 m.

Mot s6 kién nghi dinh hudng trién khai trong thoi gian t6i:

- Sau khi cong trinh hoan thanh, quan 1y khai thac du an nén két hop khai thac du lich
“Hong song, hong gio bién” 6 KVNC;

- Kéu goi dau tu dién gi6 ngoai khoi KVNC nham giam cudng do gié tac dong vao bo,
giam song tac dong 1én ké [20];

- Khi phia trong ké giam song dugc gy boi tao bai, nén trong cay chin song phat trién
ring phong hd, tao canh quan thém cho du lich;

- Pau tu hé thdng cong nghé vién tham quan trac dién bién dudng bd bién cho KVNC
va nhiing noi sat 1¢ xung yéu [21, 22];

- Nghién ctru dinh luong cac nguyén nhan tac dong, giy x6i 16 bo song, bo bién &
DbBSCL [23];

- Nghién ciru nhing loai két céu cong trinh hay phi cong trinh tri¢t ti€u hay gidm nang
luong song khi vao bo [24], hoac tiép nhén va khai thac nang luo’ng song phat dién hay phat
ra nguon ning luong khac phuc vu san xuat, kinh doanh, du lich,..

Pong gop cua tac gia: Xay dung y twong nghién ctru: V.H.H.; Lya chon phuong phap nghién
cau: V.H.H.; Xtrly so6 liéu: V.H.H.; Viét ban thao bai bdo: V.H.H.; Chinh sua bai bao: V.H.H.

Loi cam on: Bai béo hoan thanh thong qua Dy an “Phong chdng xam thuc, x6i 16 ba bién
Vinh Chau, TX. Vinh Chau, tinh S6c Trang” do Lién danh Cong ty C6 phan TV XD Khanh
Hung va Cong ty TNHH Ba Xuyén.

L1 cam doan: Téc gid cam doan bai b4o nay la cong trinh nghién ctru cta tac gia, chua ting
duoc cong bd, khong sao chép cac nghién ctru trudc day.
Tai ligu tham khao
1. T, L.X. Nghién cau giai phap hop ly va céng nghé thich hop phong chdong x6i 16,
6n dinh dai bo bién va céc cira séng Ciru Long, doan tir Tién Giang dén Soc Trang,
dé tai KHCN doc lap cap qudc gia, ma s6: DPTPL.CN-07/17, Vién Khoa hoc Thuy
loi Viét Nam, 2022.
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Structural solutions to prevent coastal erosion in Vinh Chau, Soc
Trang province

Van Huu Huel*

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

Abstract: The Mekong Delta coast stretches about 147 km, every year erosions have lost
hundreds of hectares of land, the level of landslides is from 5-45 m/year. Researching the
causes and finding solutions to protect the coast is urgent. Using Plaxis 3D and calculations
according to Vietnamese standards, the study has provided survey results, analysis and
assessment of terrain, geology, wind regime, wave calculation... and determined the cause
of erosions which is due to the pressure of impact waves and a solution for wave-reducing
embankment using a reinforced concrete pile system is proposed to protect the research area.
The research results have been applied to the project “Prevention of erosion and coastal
erosion of Vinh Chau, Vinh Chau town, Soc Trang province”. The project has been
approved according to Decision No. 3261/QD-UBND, dated December 18, 2023 of the
People's Committee of Soc Trang province. Currently the project is in the construction
phase.

Keywords: Coastal protection; Cause sedimentation and form mudflats; Embankment or
reduced ocean wave; Ho Be embankment; Vinh Chau embankment.
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Tém tat: Thu gom, phan loai chat thai ran sinh hoat tai nguon (CTRSH) ¢6 vai tro quan
trong trong cong tac quan ly chat thai ran, gop phan giam thleu nguy co phat tn cac tac
nhan gay bénh, cac yéu té doc hai nguy hiém ra méi truong, tiét kiém tai nguyén thién nhién,
giam chi phi phai xtr ly chat thai. Nghién ciru da xay dung dugc mo hinh phan loai CTRSH
tai ngudn trén dia ban thanh phd Lang Son véi quy cach phan loai nhu sau: chét thai rin co
kha nang tai sir dung/tai ché chira dung trong thung/bao bi mau trang; chat thai thuc pham
chtra dung trong thiing, bao bi mau xanh; chat thai ran sinh hoat khac chira dung trong thing,
bao bi mau cam. Nghién ctru da bién soan céc $6 tay, tai liéu hudng dan k¥ thuét phan loai
CTRSH, thiét ké cac pano, ap phich, bang zon, phudn va phan phat, tuyén truyén, phd bién
dén truong hoc va cac ho gia dinh phuong Vinh Trai thanh phd Lang Son, nang cao nhan
thirc cong dong, thay doi, hanh vi thoi quen suy nghi vé CTRSH. Két qua tmg dung md hinh
phan loai CTRSH cho thay 100% cac truong hoc, 100% (trong 20 ho gia dinh kiém tra) da
phan loai CTRSH dting theo quy dinh. Ty 1& chit thai bo ra méi truong can phai xir Iy 1a
39% d6i véi truong hoc va 49,5% dbi v6i ho gia dinh phuong Vinh Trai.

T khoa: M hinh; Phan loai; Chét thai ran sinh hoat; Tuyén truyén.

1. Pt van dé

Sy phat trién manh mé& ctia cong nghiép hoa, hién dai hoa di cung vai téc do phat trién
kinh té din dén doi séng con ngudi ngay cang dugc ning cao, bén canh d6 ciing lam ting
theo CTRSH ca vé khdi luong va thanh phan. Chét thai ran sinh hoat dang tro thanh van dé
cap bach da va dang gy kho khan cho cong tac thu gom, quan 1y cht thai ran trén ca nudc
[1]. Tong khéi lwong CTRSH phat sinh tai khu vuc d6 thi trong ca nudc 1a 35.624 tan/ngay,
chiém khoang 55% tong khéi lugng CTRSH phat sinh cta ca nudc, trong d6 thanh phd Ha
Noi va Hd Chi Minh c6 khéi lwong CTRSH d6 thi phat sinh 16n nhat (12.000 tdn/ngay) [2],
ty 16 CTRSH & cac d6 thi phat sinh trén toan qudc ting trung binh 10-16% mdi nim [3]. Lang
Son 13 tinh mién nti nim ¢ phia Péng Bic ctia Viét Nam, thanh phd Lang Son c6 luong phat
thai CTRSH nam 2022 1a 40.124 tan/nam (109,92 tan/ngay) [4]. Ngudn phat sinh chét thai
ran sinh hoat chu yéu 1a: Ho gia dinh, khu thwong mai dich vu (siéu thi, chg, nha hang,...),
cong so (co quan, truong hoc,...), cac hoat dong sinh hoat cua co s¢ san xudt, dich vu vé sinh
(cit tia cay xanh, quét duong), khu céng cong (bén xe, khu vui choi, cong vién,...). Hién nay,
CTRSH trén dia ban thanh phd Lang Son dugc thu gom va véan chuyén dua di xtr 1y tai bai
rac Tan Lang, huyén Vian Lang. Mit khac, nhan thirc ctia ngudi dan van con han ché, chua
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tur gidc thyce hién phan loai CTRSH tai ngudn. Viéc hinh thanh thoi quen cua cong dong dan
cu, cac to chuec, cO SO san xuat kinh doanh,... trong viéc phan loai rac tai ngudn can co thoi
gian dé tuyén truyén sau rong va dau tu dé an xu 1y, tai ché chat thai véi cong nghé hién dai,
it tac dong dén méi trudng [5].

Thyc hién phén loai CTRSH tai ngudn s& mang lai 1oi ich vé mat kinh té, xa hoi va moi
truong nhu Gop phan t1et kiém tai nguyén thién nhién, bao vé moi truong; Tang ngudn thu
nh@p tur viée tan thu ngudn chit thai tai st dung, tai ché; Tao ngudn nguyén li€u sach cho san
xuét phan hitu co; Giam chi phi phai chi tra dich vu thu gom, van chuyén va xtr Iy; Giam chi
phi phai xtr Iy chét thai; Giam chi phi khdm chira bénh do méi trudng 6 nhidm gay ra; Tiét
kiém dién tich dat dé chén lap chap thai; Thu hat khach tham quan du lich cho thanh phé;
giit cho mdi trudng trong xanh, sach va dep. Tai Nhat Ban, tién hanh sir dung phuong phap
Takakura Compost trong viéc phan loai chat thai sinh hoat, cong nghé nay dugc danh gia co
nhiéu wu diém vuot troi so voi cong nghé dbt va chon 1ap [6, 7]. Phuong phép ndy su dung
chat thai thuc pham su trén hoat déng cua cac vi sinh vét chuyén giai doan théi rira cia chat
thai sang giai doan 1én men [8]. Tai 23 khu phd & Tokyo c6 hé thong phén loai riéng, tat ca
cac chat thai co thé d6t chay du‘ng trong tui mau do, rac khong thé ddt chay dyung trong thi
mau xanh duong, trong khi gidy, nhya, chai lo, nhua mém, bio bia, thuy tinh,... dung trong
tai mau trang [9]. Han Qudc chat thai thue pham dugc tach riéng v6i chat thai ran sinh hoat
va bo vao thung riéng ma khong mat phi. Mdi gia dinh phai mua tai nhwa da dugc chimg
nhan dé xir 1y cht thai trong khi xtr 1y chat thai rac tai ché riéng biét c6 thé duge xtr Iy mién
phi [10, 11].

Tai Viét Nam, mé hinh thyc hi¢n phan loai rac da dugc thuc hién tai mot s6 tinh thanh
phé, dat dugc két qua kha quan. Thang 7/2022, tai Phuong 2, Thanh phé Pa Lat da thyc hién
mo hinh phan loai chét thai thanh 3 nhém: Chét thai rin c6 kha nang tai st dung, tai ché;
Chét thai thuc pham; Chat thai ran sinh hoat khac [12], mau xanh dung rac thuc pham, rac
hiru co; mau vang cho cac loai rac khac; mau do cam dung chai nhuya, giéy tai ché [13]. Tai
Thai Binh, m6 hinh “thu gom va phan loai rac thai tai hd gia dinh” dugc Hoi Phu nit xa thanh
1ap va huéng dan cach phan loai rac thai hitu co, vo co, rac thai tai ché, cach xu 1y, cach u
phan hitu co bang chinh rac thai hitu co va men vi sinh [14, 15]. X4 Nhon Chéau (Binh Pinh),
Hoi lién hiép phu nit phdi hop véi Quy bao vé méi truong toan cau thuc hién mé hinh phan
loai chit thai theo ba loai gdm rac thai hitu co dung thing mau xanh dugc thu gom riéng dé
lam phan compost; rac thai c6 kha ning tai ché dung vao thung mau vang duoc ngudi dan
thu ban phé liéu; rac thai v co dung vao thung mau do duoc thu gom va xu ly [16]. Luat
Bdo v€ moi truong (BVMT) ndm 2020 da danh 6 diéu (tir diéu 75 dén diéu 80) quy dinh rd
rang vé viéc quan Iy CTRSH, vé6i nhiéu ndi dung mang tinh d6i méi. Luat BVMT da quy
dinh CTRSH phat sinh tir hd gia dinh, cd nhan dugc phan loai thanh 03 loai: Chat thai ran c6
kha néng tai st dung, tai ché; Chét thai thuc phém va CTRSH khac [17]. Luat da can cir vao
khdi lwgng va thé tich chat thai da duoc phan loai dé xac dinh chi phi thu gom, van chuyén
va xtr ly CTRSH thay vi tinh phi theo dau nguoi binh quan nhu hién nay. Co sé thu gom c6
quyén tir chéi thu gom, van chuyén CTRSH cua ho gia dinh, ca nhan khong phan loai, khong
sir dung bao bi dung quy dinh va théng bao cho co quan c6 thim quyén dé kiém tra, xtr Iy
theo quy dinh [17]. Phat tién tir 500.000 ddng dén 1.000.000 dong d6i v6i hanh vi ho gia
dinh, ca nhan khong phén loai chat thai ran sinh hoat theo quy dinh; khong sir dung bao bi
chira chét thai ran sinh hoat theo quy dinh [18].

Nghién ctru ing dung mo hinh phan loai, thu gom chét thai rin sinh hoat tai ngudn trén
dia ban thanh phé Lang Son phu hop voi diéu kién kinh té x4 hoi ciia thanh phé Lang Son va
dam bao yéu cau ciia Luat BVMT la rat can thiét, thi diém cho cac dbi tugng gdm 45 truong
hoc, tai ddy cac em hoc sinh 1a thé hé tré, twong lai cua dat nudc, s€ 1a lyc luong nong cot
tich cuc, hidu qua trong viéc nang cao nhan thirc cong dong vé phan loai CTRSH tai ngudn,
vamot s6 ho gia dinh phuong Vinh Trai trén dia ban thanh phd Lang Son. Sy thanh cong cia
md hinh 14 tién dé xay dung co ché, chinh sich vé quan Iy CTRSH va huéng t6i phén loai
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CTRSH trén dia ban toan tinh Lang Son, dugc thyc hién cham nhét 1a ngay 31 thang 12 nam
2024 [17].

2. Phwong phap nghién ctiru

2.1. Phuwong phdp thu thip, tong hop sé liéu

Nghién ctru tién hanh thu thap céc tai liéu lién quan dén hién trang méi truong chat thai
ran sinh hoat & thanh phd Lang Son; co ché chinh sach; kinh nghiém trong va ngoai nudc vé
phan loai CTRSH. Céc tai liéu thu thap duoc phan loai, sip xép theo cac chii dé va phan tich
cac chiéu canh vé phan loai CTRSH dé dua ra md hinh phan loai CTRSH phu hop véi tinh
hinh thyc té & thanh phd Lang Son (Hinh 1).

Xdy dung md hinh phin

Thu thip thong tin Hién trang ¢ thanh phé Lang Son: ‘ lo:_li CTRSH tai ngudn
va phin tich dir li¢u - Nguon phat sinh, thu gom, van chuyén va gom: )
) xir Iy CTRSH - Quy cach phan loai
- Tinh hinh diéu kién, hoan canh kinh té xi CTRSH )
¢ Thu thap théng tin héi thanh phé Lang Son |:> - Cach thic tuyén truyén,
qua bai bdo; tai lidu - Co ché chinh sich lién quan dén quan ly nang cao nhén thic cong
trong va ngoai nuoc; CTRSH dong va thay doi hanh wi
trao d01, phong van |:> phén loai CTRSH
tric tiép va gian tiép
» Khao sat xa hdi hoc @
°!' Tham van chuyén gia - Kinh nghiém phéin loai CTRSH tai ngudn
trong nude va quic té ) ‘
- Phan tich wu, nhuoe didm, ddnh gia su phi U'Ijlg dung trién khai thi
huop véi thanh phé Lang Son diém tai cac trudong hoc va

m(f)_t sb hd gia dinh ¢ thanh
pho Lang Son

Hinh 1. So d6 mo ta cach tiép can va phuong phap nghién ciru.

2.2. Phwong phdp khao sdt, diéu tra xd hdi hoc

Nghién ctru tién hanh khéo sét, diéu tra xa hoi hoc 2 dot, 100 hd gia dinh ngiu nhién tai
phuong Vinh Trai va 45 trtr(‘)’ng hoc trén dia thanh pho Lang Son; dgt 1 vao thang 11 nam
2023 (trudce khi c6 m6 hinh phén loai STRSH); dot 2 vao thang 4 nam 2024 (sau khi c6 md
hinh phan loai CTRSH). Phiéu di€u tra xa hdi hoc duogc chia} thanh cac nhom doi tugng nhu
sau: nhém 1: truong hoc; nhom 2: ho gia dinh. N6i dung phiéu hoi nhéan thirc nguoi dan, giao
Vién vé su can thiét va cach thirc phan loai CTRSH.

2.3. Phuong phap thuc nghiém

Nghién ctru chon 20 h gia dinh tai phuong Vinh Trai va 45 truong hoc trén dia ban
thanh ph6 Lang Son thyc hién mé hinh phan loai CTRSH trong vong 01 thang. Tién hanh
can khoi luong chat thai CTSRH di duoc phan loai gdm chat thai co kha ning tai st dung,
tai ché; chat thai thuc phém; chét thai ran sinh hoat khac.

2.4, Phirong phdp xit Iy s6 liéu

Phuong phép nay duoc sir dung dé tong hop két qua khao sat, diéu tra xa hoi hoc tir d6
xdy dung mo hinh phan loai CTRSH trén dia ban thanh pho Lang Son phu hgp véi tinh hinh
thuc té.

3. Két qua va thao luin
3.1. Hién trang vé phdn loai CTRSH tai cdc truong hoc va ho gia dinh phwong Vinh Trai

a) Hién trang vé nhan thuc phan loai CTRSH tai cac truong hoc .
Thay c6 va cac em hoc sinh tai cac truong hoc da co y thire vé phan loai CTRSH tai
nguon. 100% cac truong déu cho rang viéc phan loai CTRSH la can thiét (Hinh 2a), 100%
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cac truong di c6 su phan loai chat thai c6 kha nang tai sir dung, tai ché (Hinh 2b) nhu gidy,
lon/chai nhura, kim loai, lvgng chat thai nay dugc dem ban phé liéu thue hién ké hoach nho
cua nha truong. Pa c6 23/45 trudong hoc ban tri va ndi tra thyc hién phan loai chét thai thuc
pham (chiém 51%) (Hinh 2¢), tan dung lam thirc dn chin nudi hodc G phan. Ty 1é phan loai
CTRSH thanh 3 nhom (tai str dung, tai ché; thue phim; va khéc) cua cac truong khoang 51%
(Hinh 2d). Tuy nhién, cac thay c6 con kiém nhiém, d6i khi con c6 nhitng han ché vé chuyén
mon trong cong tac quan 1y chat thai ran ciing nhu phan loai CTRSH, cac thy c6 rdt mong
mudn duge tdp huin va c6 nhitng tai liéu dé tham khao, nang cao k¥ ning, kién thirc vé phan
loai CTRSH.

0 0
(@) (b)
100%
100%
OPhan loai CTRSH la can thiét OC6 phan loai chét thai tai sir dung, tai ché
BPhan loai CTRSH la khong can thiét BKhong phan loai chat thai tai sir dung, tai ché
©) (d)
49% 0
51% 49% 51%

BTan dung cht thai thyc pham 1am thirc an chin

nu6i/it phin DC6 phén logi CTRSH thanh 3 nh¢
OKhéng tan dung chat thai thyc pham 1am thirc dn @ AL OH antt > mhom
chén nuo6i/i phan OKhong phan loai CTRSH thanh 3 nhom

Hinh 2. Nhén thirc ctia gido vién v& su can thiét va cach thuc phan loai chét thai rén sinh hoat trén
dia ban thanh pho Lang Son.

b) Hién trang vé nhan thyuc phan loai CTRSH tai cac ho gia dinh

Khao sat vé nhan thirc ctia nguoi dan phuong Vinh trai vé viéc phan loai CTRSH, 60%
cho rang 14 phéan loai CTRSH 1a can thiét, 40% cho rang khong can thiét phan loai CTRSH
(Hinh 3a) vi viéc phén loai chat thai s& mat thoi gian, bo chung hét vao mot tai dé va don
gian hon. Hién nay van dang thu gom chung cic chat thai vao mot xe. C6 80/100 ho (80%)
duoc phong van da c6 ¥ thirc phan loai chat thai tai st dung, tai ché va luong chat thai nay
ho thuong dem ban cho cac ba d6i hodc cho nhitng ngudi thu gom chét thai (Hinh 3b). C6
28% s6 ho da tan dung chat thai thuc pham lam thic an chin chan nudi/a phan (Hinh 3c).
Ngoai ra, sé ho gia dinh thuc hién phan loai thanh 3 nhém chét thai chiém 10% (Hinh 3d),
nhung viéc phan loai cua cac ho gia dinh nay chua dung véi quy dinh caa Luat.
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20%
40%

(@) (b)

60%
80%

L OC6 phan loai chat thai tai st dung, tai ché
OPhén loai CTRSH 1a cin thiét © phan foar chiat that a1 str dung, tal che

. B [m] A A . A SV I3 A
B Phan loai CTRSH Ia khong cin thiét Khong phéan loai chat thai tai st dung, tai ché

—

28% 10%

(© (d)

90%

BTan dung chét thai thyc phém lam thtrc an chan

nudi/i phan . , BC6 phan loai CTRSH thanh 3 nhém
OKhoéng tan dung chat thai thuc pham lam thirc an
chan nudi/u phan OKhong phan loai CTRSH thanh 3 nhom

Hinh 3. Nhan thtc ciia ngudi dan phudng Vinh Trai vé sy cn thiét va cach thirc phan loai CTRSH.

3.2. M6 hinh phén loai CTRSH tai nguén trén dia ban thanh phé Lang Son

a) Quy dinh phan loai chét thai rin sinh hoat tai nguén

Cac loai chat thai duoc phan loai thanh 03 nhom, theo huéng dan sé 9368/BTNM-
KSONMT, ngay 2/11/2023 nhu sau: Chat thai c6 kha nang tai sir dung, tai ché; Chat thai
thyc pham; Chat thai rin sinh hoat [19] (Hinh 4).

b) Quy dinh mau sic thung, bao bi dung CTRSH

Chét thai c6 kha ning tai str dung, tai ché dugc chira trong bao bi, thing mau trang;

Chat thai thye pham dugc chua trong bao bi, thing mau xanh 14 cay;

Chaét thai ran sinh hoat khac duogc chua trong bao bi, thung mau cam.

Chit thii c6 khi ning tii sir dung, tdi ché
'(Chli'a trong bao bi MAU TRANG)
- Gidy thai.

* Nhya thai.
« Kim loai thai.

* Thuy tinh thai.
( ) * Vai, do da. — )
* Do go.
o SRR Cac
* Thiét bi di¢n, di¢n tir thai bo. ; o2 i . Khu
. Pon vi thu gom | di€m | Thoi gian va o
Chat - - A An chuvé tap An sudt tl xu ly
thai Chat thai thue pham van chuyen 3 tan suat thu chét
B (Chira trong bao bi MAU XANH LA CAY) kc,t gom b
l‘.al’ll * Thirc an thira, thye pham hét han sir dung chat q “_,al
SHilL * Céc loai rau cu, qua, trai cay va cac phan thai Theo quy dinh thai | Theo quy dinh r'an
hoat bo sau khi so ché, ché bién mon an.... cac san ran sinh
pham bo di tir thit gia stc, gia cam, thuy, hai san sinh hoat
g hoat
T (Chira trong bao bi M CAM) \ ) ~——

at tha

Hinh 4. M6 hinh phén loai chét thai ran sinh hoat tai nguén trén dia ban thanh phé Lang Son.
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C) Quy dinh thu gom chét thai rén sinh hoat

- Chét thai ran sinh hoat sau khi duoc phan loai, mang ra diém tap két dung gio, dung
noi quy dinh. Bon vi thu gom khéng thu gom chat thai mang ra mudn va s& tién hanh thu
gom vao ngay tlep theo.

- B6i voi chat thai c6 kha ning tai sir dung, tai ché: dugc chuyén giao cho t6 chue, ca
nhan tai su dung, tai ché hodc co s& co chuc nang thu gom, van chuyen chét thai ran sinh
hoat [19].

- B6i voi chit thai thue phém: Puoc tan dung Iam phan vi sinh hodc thirc an cho vat nuéi
[19]. Trong truong hop khong dugc tan dung, thi duge dem dén noi tap két dung thoi gian
quy dinh.

3.3. 86 tay va bé tai liu huéng dan ky thudt, pho bién kién thirc va ndng cao nhdn thire vé
phan phan loai CTRSH

a) SO tay huéng dan k¥ thuat phan loai CTRSH

Nghlen ctru da thiét ké, xay du'ng sO tay huong dan k¥ thuat phan loai CTRSH gom 30
trang va 03 chuong. Chuong 1 n6i 1én su can thiét, y nghia, muc dich cta viéc phai phan loai
CTRSH tai nguon; Chuong 2 la huéng dan ky thuét, cach thirc phan loai CTRSH tai ngudn;
Chuong 3 dua ra mét s6 quy dinh phap luat vé phén loai, luu gitr, thu gom van chuyen va xu
Iy chét thai rin, mot sd quy dinh vé xt phat vi pham hanh chinh lién quan dén phan loai
CTRSH (Hinh 5).

Nghién ctru da phét hanh 45 cubn s6 tay cho cac ddi twong trudng hoc, 12 quyén cho
UBND Vinh Trai va cac kh01 cua phuong.

b) B6 tai liéu tuyén truyén, phd bién kién thirc ndng cao nhan thirc cong ddng vé phan
loai CTRSH

Nghién ctru da phat hanh tai liéu, ap phich va treo bang zon tai cac truong hoc, va cac
h¢ gia dinh phuong Vinh Trai (Hinh 6). Treo 30 cai phudn doc c&c duong truc chinh cua
thanh phd Lang Son (dwdng Béc Son, duong Lé Hong Phong, dudng tinh 234B, duong Tran
Pang Ninh, duong Lé Pai Hanh, dudng Nguyén Phi Khanh). Treo 03 bang tuyén truyén tai
cac vi tri S& Tai nguyén va Méi truong Lang Son, Chi cuc bdo v€ moi truong Lang Son va
Uy ban nhan déan thanh phé Lang Son.
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Hinh 5. Hinh anh S6 tay va ap phich huéng dan phan loai CTRSH tai ngudn [20].

Céc khau hiéu tuyén truyén da duogc stir dung cu thé nhu sau:
+ Phan loai chat thai ran sinh hoat, hanh dong bat dau tur toi.
+ Phan loai chat thai ran sinh hoat 1a hanh dong bao vé€ moi truong.
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+ Thé hién trach nhiém véi thién nhién, moi trudng bang viéc phan loai chit thai rin
sinh hoat.
+ Phan loai chét thai ran sinh hoat hanh déng ngay hom nay.
+ Phan loai chét thai ran sinh hoat va mang ra dung gio dung noi quy dinh.
+ Tang cudng tai sir dung, tai ché 1a tiét kiém tai nguyén va bao vé mdi trudng.
+ Phan loai chét thai ran sinh hoat vi mot thanh phé lang son xanh - sach - dep
+ Chét thai thuc phim c6 thé str dung lam phan bén hitu co, thire dn chin nudi.
+ Phan loai chét thai ran sinh hoat s& giam chi phi phai xt 1y.
+ Chét thai c6 kha ning tai str dung, tai ché chira trong bao bi, thung mau do.
+ Chat thai rin sinh hoat khac chira trong bao bi, thing mau vang.
+ Chét thai thuc phim chira trong bao bi, thung mau xanh 14 cay.
+ Phan loai chét thai ran sinh hoat 14 hanh dong ting thém thu nhap.
+ Phan loai chét thai ran sinh hoat 14 hanh dong bién rac thanh tién.
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Hinh 6. Hinh anh pano treo tai UBND Phuong Vinh Trai.

¢) Md hinh ngdi nha xanh

Nghién ctru di thiét k& mo hinh ngdi nha xanh, thu gom chat thai rdn ¢ kha ning tai sir
dung, tai ché. Ngbi nha xanh duoc thiét ké 2 ngan, ¢ kich thude 1500x750x1500 mm; 01
ngin thu gom gidy vun, 01 ngin thu gom cac chai/lon nhya, kim loai. Ngoi nha xanh dugc
phat cho 45 truong hoc trén dia ban thanh phd. Hudng din cac em hoc sinh thu gom, phan
loai chat thai c6 thé tai str dung, tai ché, cting chung tay gép phan thuc hién kinh té tuan hoan
(Hinh 7).

r , NGUI NHA XANH r 3
/ f - < F % A s
“ 5 '\- . ,,“‘ 3§ : ,’:.(\
P e NG nmA XANH o &
- - ‘-»,;‘-‘1_;";‘ : ""-._‘ A‘-’ o R b | GIAY THAL L T80 6 kg ot NHUA, KIM LOAI i
& : ~ P T

Hinh 7. M6 hinh ngdi nha xanh thu gom chét thai rén ¢6 kha ning tai str dung, tai ché tai cac trudong hoc.
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3.4. Ung dung mé hinh, trién khai tai cdc truong hoc va hé gia dinh phirong Vinh Trai, thanh
pho Lang Son

a) Két qua ing dung md hinh phén loai CTRSH tai cac truong hoc

Nghién ctru lya chon cac truong hoc 1a noi trién khai thi diém mé hinh phan loai CTRSH,
vi cac em 1 thé hé tré, twong lai ciia dat nude, tir day s& lan toa nhitg hanh dong ding, nhitng
thong diép tich cuc vé phan loai CTRSH.

100% céc trudng hoc da thuc hién phan loai CTRSH tai ngudn theo mé hinh, chira cac
loai chét thai di phén loai vao diing thung dyung rac va thu gom cac chat thai c6 kha ning tai
sir dung, tai ché vao ngdi nha xanh. Bén canh d6, cic thiy c6 da st dung sb tay, tai liéu,
nhing kién thirc da dugc tap huan, tich cuc tuyén truyén va hudng din cho cac em hoc sinh
cach thirc phan loai CTRSH theo dung mo hinh, dung quy dmh (Hlnh 8).

Hinh 8. Céc trudng hoc tap huén cho céc em hoc sinh phan loai CTRSH tai nguén.

Trong 01 thang trién khai thi diém, cac truong da thu gom 1.180 kg chit thai c6 kha ning
tai sir dung, tai ché tai ngoi nha xanh. Ty 1€ chét thai da duoc phan loai tai cac truong nhu
Sau:

Chat thai c6 kha nang tai st dung, tai ché chiém 43%, chat thai thuc phém chiém 19%
va chat rin sinh hoat khac chiém 39% (Hinh 9). Viéc phéan loai CTRSH theo mé hinh d4 ting
cudng tai st dung, tai ché, tan dung hiéu qua ngudn chét thai thye pham va giam tuong dbi
nhiéu luong chit thai rin thai bé ra moéi truong, can phai xir Iy, giam thiéu nguy co gy 6
nhidm moi trudng, tiép kiém kinh phi xtr Iy chét thai.
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dung, tai ché hoat khac

Hinh 9. Ty 1€ CTRSH da phan loai tai truong tai ngdi nha xanh va thing dung rac.

b) Két qua img dung mé hinh phan loai CTRSH tai céc ho gia dinh

Trién khai mo hinh phén loai CTRSH tai cac h¢ gia dinh phuong Vinh Trai, y thire cua
nguoi dén ve phén loai CTRSH tai ngudn ting lén dang ké, nguoi dan hiéu va nhan thic
duoc sy can thiét phai phan loai CRSH va tich huong hudng tmg thuc hién phan loai CTRSH
va ty 1& s6 ho gia dinh thuc hién phan loai CTRSH theo mé hinh 13 85% (Hinh 10).
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Hinh 10. Ty 1& ho gia dinh phuong Vinh Trai thyuc hién phéan loai CTRSH tai ngudn.

Trong s6 20 ho gia dinh dugc kiém tra, 100% d3 nhan thuc dugce can phai phan loai
CTRSH, 100% s6 ho da phan loai ding theo quy dinh. Ty 18 chét thai tai sir dung, tai ché
chiém 20,8% duoc cac hd gia dinh luu giilr trong nha dung dé ban phé liéu, tao ra mot khoan
thu nhap nho cho gia dinh. Ty 1¢ chat thai thyc pham chiém 29,7% trong d6 c6 mét s6 ho
dung 1am thirc dn chan nudi, 0 phan bon cay trong. Ty 18 chét thai ran sinh hoat khac chiém
49,5% dugc thu gom xur ly (Hinh 11).
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Hinh 11. Ty 16 CTRSH dugc phén loai tai cac hd gia dinh phwong Vinh Trai.

Viéc phan loai CTRSH theo mé hinh, di gop phan thuc day ting cuong tai str dung, tai
ché chat thai san pham thai bo, tin dung t6i da gia tri, kéo dai vong doi san pham, vat lidu;
giam thiéu ti da lwgng chét thai rin sinh hoat phat sinh ra méi truong; giam luong chit thai
can xtr Iy va giam thiéu 6 nhiém méi trudng.

4. Két luan

Nghién ctru d3 xay dung mé hinh phan loai chit thai rin sinh hoat tai ngudn trén dia ban
thanh ph6 Lang Son, dung theo quy dinh phép lut va phit hop véi tinh hinh thyc té ctia thanh
phé. Ung dung, trién khai thi diém mé hinh phén loai d6i véi 45 truong hoc va mét sb ho gia
dinh phuong Vinh Trai trén dia ban thanh phé Lang Son, nang cao nhén thirc cong déng,
thay doi, hanh vi thoi quen, suy nghi vé chat thai. Két qua nghién ciru, nguoi dan hicu dugc
chat thai 1a tai nguyén, viéc thuc hién phan loai CTRSH 1a thyc hién theo dung phap luét va
mang lai loi tich vé kinh té, vé xa hoi ciing nhu loi ich vé moi truong. Déi voi truong hoc,
100% thyc hién phan loai theo dung quy dinh, ty 1¢ chat thai ran thai bo ra méi truong giam
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xudng con 39%, tan thu chat thai thuc pham 19%, ting cudng chét thai c6 kha ning tai sir
dung, tai ché (chiém 43%); Ddi v6i cac ho gia dinh, ¥ thic thuc hién phéan loai da ting lén
dang ké 85% d thuc hién phan loai CTRSH theo ding mé hinh,100% trong 20 ho gia dinh
da phan loai chét thai va bo diing mau thiing quy dinh, di phén loai dugc 20,8% chat thai c6
kha ning tai st, tai ché, 29,7% chit thai thyc pham va 49,5% chat thai rin sinh hoat khac.

Dong gop cua tac gia: Xay dung y tuong nghién ciru: N.D.T., T.Q.T.,, NT.V.A; Xu ly 50
ligu: T.Q.T., N.-T.V.A.; Viét ban thao bai bao: N.D.T., N.T.VV.A.; Chinh stra bai bao: N.D.T.

Loi cim on: Bai bao hoan thanh nho vao két qua cua thuc hién dé 4n cua tinh Lang Son:
“Tuyén truyén, trién khai thi diém mo hinh thu gom, phan loai chat thai ran sinh hoat tai
nguon trén dia ban thanh pho Lang Son”.

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 1oi ich trong nhoém tac gia.
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Research and application of a municipal solid waste classification
model in schools and households in Vinh Trai ward, Lang Son
city

Nguyen Duc Toan'*, Tran Quang Trung?, Nguyen Thi Van Anh?
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2 Lang Son Department of Natural Resources and Environment; trungtnmtls@gmail.com

% Vietnam Association for the Conservation of Nature and Environment;
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Abstract: The collection and classification of household solid waste (HSW) at the source
play a crucial role in solid waste management, helping to reduce the risk of spreading
pathogens and hazardous pollutants into the environment, conserve natural resources, and
lower waste treatment costs. The study developed a model for HSW classification and
conducted a pilot implementation in Lang Son city. The classification standards for HSW
in Lang Son city are as follows: recyclable/reusable solid waste is stored in white
containers/bags; food waste is stored in green containers/bags; and other household solid
waste is stored in orange containers/bags. The study compiled manuals and technical
guidance documents for HSW classification, designed panels, posters, banners, and signs,
and distributed and disseminated them to schools and households in Vinh Trai ward in Lang
Son city. This effort aimed to raise community awareness, change behaviors and attitudes
towards HSW. The results of applying the HSW classification model show that 100% of
schools and 100% of households (out of 20 households checked) have classified HSW
correctly according to regulations. The proportion of waste discharged into the environment
requiring treatment is 39% for schools and 49.5% for households in Vinh Trai Ward.

Keywords: Model; Classification; Municipal solid waste; Propaganda.
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bao qui dao bao trén Bién Dong

V6 Vin Hoa'™, Du Pirc Tién? Ping Pinh Quan?, Mai Khanh Hung?

1 Pai Khi twong Thuy vin khu vuc Dong bang va Trung du Béc Bo;
vovanhoa80@yahoo.com

2 Trung tAm Dy béo khi twong thity vin qudc gia; duductien@gmail.com;
quandangdinh92@gmail.com; maikhanhhung18988@gmail.com

*Tac gia lién h¢: vovanhoa80@yahoo.com; Tel.: +84-912509932

Ban Bién tip nhan bai: 10/5/2024; Ngay phan bién xong: 11/6/2024; Ngay dang bai:
25/11/2024

Tém tit: Nghién ctru ap dung hé théng d@)ng hoéa td hop dua trén bg loc Chuyén dang dia
phuong Kalman (LETKF - Local Ensemble Transformation Kalman Filter) phat trién cho
md hinh khu vue WRF-ARW Vé module tao xoay ly tuong dya trén thong s6 phan tich xoay
béo thét cua cdc trung tdm qudc té, goi tat 1a hé thong TC-WRF-LETKF. Viéc tao ra cac
thanh phan t6 hop dugc trién khai thong qua viéc thay d6i cac Iya chon vat 1y trong mé hinh
WRF-ARW gom: 2 tlly chon so d6 cho tham sé hoa d6i luu; 2 tity chon cho so d6 birc xa
s6ng ngan; 2 tily chon so dd tham sé hoa 16p bién va 4 tiry chon cho so d6 vi vat 1y may tir
don gian dén phtic tap. Dya trén vi¢e to hop cac lya chon nay cé thé tao ra toi da gém 32
céu hinh vét 1y khac nhau. Nghién ctru s& thir nghiém v6i mot s6 con bio trén Bién Dong
va thay ddi sb thanh phan vat Iy dé dénh gia su anh huong dén sai sé du bao qui dao bio
han dén 96 gid. Két qua thir nghiém va danh gia cho thay s lugng du béo thanh phan hon
20, sai s6 & han du bao 24-72 gid duoc cai thién hét stc rd rét. Poi v6i cac han 84-96 gio,
murc do tdc dong chua rd xuat phat tir viéc cac mau thir cua cac han nay con han ché do thoi
gian ton tai ctia bo trén bién Pong thuong dudi 3 ngay.

Tir khéa: Dong hoa t6 hop; Sinh nhidu vat 1y; Trung binh t6 hop.

1. M& dau

Bio 1a mot trong nhirng hién twong thoi tiét nguy hiém va gy tén hai nhiéu nhat vé mat
kinh t& & Viét Nam. Mot cach trung binh, hang nim c6 khoang 3-4 con bio d6 bd hoic gay
anh huong truc tiép dén khu vire bo bién Viét Nam [1]. Mot trong nhiing thach thirc 16n nhat
ctia du bao bio ¢ bién Pong Viét Nam 1a d6 bat dinh cao cua quy dao va cudong do [2-7].
Mac du hién tai trong nghiép vu da co sir dung rit nhiéu cac san pham dy béo bao tir cac
trung tdm khu vyc trén thé giGi, mot didu c6 thé nhan thay rd rang 1a k¥ nang du bao bdo van
rat han ché do cac trung tim dy bao trén thé gidi str dung cac mé hinh du bao khac nhau véi
k¥ nang du bao rat khac nhau va thay doi lién tuc hang nim [6]. Diéu nay din dén viéc sir
dung san pham du bao mot cac hiéu qua ciing van con nhiéu thach thire [8-10].

Trong bdi canh thay di khi hau toan cau, cac nghién ctru gan day da cho thiy quy dao
va cudng d6 bdo c6 su dich chuyén do cac thay ddi trén quy mé 16n cta cac hoan luu khi
quyén [1]. Viéc c6 duoc thém cac thong tin dy bio quy dao tir cac san pham md hinh c6 do
chinh x4c cao dang tré nén ngay cang cap thiét. Do dic tinh t6 hop, cac du bao voi bd loc td
hop dudong nhu 1a mét sy lya chon hang dau cho kiéu bai toan du bao co tinh bét dinh cao
nhu du bao bao hay mua 16n do du bao t6 hop khong nhitng cung cp thong tin du bao cho
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timg ban tin ma con wéc lugng duge tinh bat dinh tai timg han dy bao [10]. Piéu nay cho
phép céac du bao vién xac dinh dugc do tin cdy cta ban tin tai tirng han du bao nhét dinh. .

Trong pham vi nghién ciru, s& ap dung hé thong dong hoa td hop dua trén bo loc chuyén
dang dia phuong Kalman (LETKF - Local Ensemble Transformation Kalman Filter) phat
trién cho md hinh khu vuc WRF- ARW, bén canh d6 h¢ thdng s& dugc dwa thém vao module
tao xody ly tuong dua trén thong s6 phan tich xody bdo that [11-14] cta cac trung tim khi
tuong quoc te goi tit 1a hé théng TC-WRF-LETKF [15-18]. Viéc tao ra cac thanh phan to
hop duoc trién khai thong qua viéc thay dbi cac lua chon vit 1y trong mo hinh WRF-ARW.
Nghién ctru s& thir nghiém v6i mot s6 con béo trén Bién Dong va thay ddi s6 thanh phan vat
1y dé danh gia su anh huéng dén sai sé du bao qui dao bao han dén 96 gio.

2. Thiét 1ap hé thong va phwong phap danh gia

Trong nghién ctru su dung hé théng mo hinh khu vuc WRF v6i nhan dong luc ARW
phién ban 3.9.1.1 do Trung tim du bao mdi truong qudc gia My (NCEP) phat trién (goi tat
la WRF-ARW). Pay 1a hé¢ thong mé hinh khu vuc dugc ap dung trong nghién ctru va nghiép
vu v6i cdc (mg dung da dang tir md phong ly tudng xody, song nui dén ap dung cac bai toan
du bao thoi tiét hodc cac diéu kién thoi tiét nguy hiém nhu mua, bio/xody thuan nhiét déi va
dugc cong dong khoa hoc hd trg va phat trién. M6 hinh WRF-ARW ciing dugc thir nghiém
va &p dung trong nghiép vu tai Viét Nam trong cac linh vuc du bao thoi tiét va du bao bio
[14, 15, 18]. Mot trong nhitng dic tinh quan trong ctia hé thdng WRE-ARW 1a cung cip mot
sO luong tiry chon cac thuat toan sai phan, cac so d6 vat Iy va cac phuong phap dong hoa sb
lidu dugc phat trién boi cong dong khoa hoc cé uy tin, cho phép cac nha ing dung lua chon
dugc cac tuy bién phi hop voi khu vuc dia phuong va d6i twong can nghién ctiru. M6 hinh
WRF-ARW duoc nghién ciru va ap dung phd bién tai Viét Nam nhitng nim vua qua. Tuy
nhién, do md hinh WRF-ARW sur dung trudng dau vao tir cac md hinh toan cau nén xody
bio trong trudng ban dau thudng yéu va bi sai léch so v6i thuc té. Dan dén két qua du bao
quy dao bdo thuong khong chinh xac. Dé khac phuc van dé nay, théng thuong co 2 cach tiép
can dé khac phuc:

Str dung céc so do cai xoay bao cho trudng ban dau dya trén cac thong tin quan tric vé
bao tai thoi diém phan tich [13, 14].

Dong hoa s liéu dia phuong dé ting cuong kha ning nim bét trong trudng ban dau ctia
mo hinh WRF [18, 19].

Trong nghién ctru nay, chung t61 stir dung két hop ca 2 cach tlep can, d6 1a tién hanh cai
xody va sau do sur dung cac truong khi quyén cua xody nhan tao dé dua vao dong hoa s liéu
LETKF [19]. Cac dit liéu nay duoc chiét xuit ra dudi dang cac profile nhiét, 4m, ap nhu cac
dir liéu tham khong vo tuyén.

Nhu d3 biét, du bao bdo bang cac mé hinh khu vire rat nhay véi cac qua trinh vat Iy duoc
tham s6 hoa trong mé hinh. Viéc thay d6i mot tiy chon tham s6 hoa 6 lién quan dén cac qua
trinh d6i luu, vi vat 1y may, 16p bién, buc xa, ... c6 thé tao ra cac két qua du bao rat khac
nhau. Nguyén nhén dan dén hién tuong nay la do déc tinh hén loan cia khi quyén Do d6, rat
kho dé co thé tim ra duogc phuong an t6t nhat. Chinh vi vay, du bao t6 hop 1a can thiét dé
khic phuc han ché lién quan dén ban chat hdn loan ctia khi quyen

Bai bao nay hudng t6i khao sat sé lwong thanh phan t6 hop t6i uu cho bai toan du bao
quy dao bdo han dén 96 gio. Dé tién hanh khao sat, ching t6i ké thira hé théng TC_WRF-
LETKF da duoc phét trién trude day [18, 19]. Ban chat cia h¢ thong TC_WRF-LETKF la
tao ra to hop nhiéu dy bao trong d6 sir dung cting mot phuong phap ddng hoa sb liéu (dung
chung so d6 do cai xody nhan tao va b dit liéu quan trac khac) va truong bién toan cau nhu
sau. Nhu vay, su khac biét giita cac du bao s& chi yéu tap trung & céac tiy chon tham sé hoa
vat Iy va tac dong ctia ddng hoa LETKF 1én timg du bdo trong qué trinh dong hoa dir lidu
(lién quan dén sai s6 du bao ciia timg du bao). Hé théng TC_WRF-LETKF c¢6 cac thanh phan
chinh nhu sau:
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- M6 hinh du béo thoi tiét khu vuc: WRF-ARW

- Hé thong ddng hoa sb liéu: LETKF c6 két hop véi cai xody 3 chiéu

- Phuong phéap tao dy bao thanh phan: nhidu dong vat Iy

Trong nghién ctru nay, dé tao ra du bao to hop (ensemble) ching t6i dua trén viéc thay
ddi cac lya chon vat 1y trong m6 hinh WRF-ARW gém:

a) So do tham s hoa d6i luu: so dd Kain-Fritsch (KF) hodc Betts-Miller-Janjic (BMJ):

b) So db buc xa song ngin Goddard hodc Dudhia

¢) So d6 tham s hoa 16p bién cta Yonsei University (YSU) hodc Mellor-Yamada-Janjic
(MYJ)

d) So dd vi vat Iy may tir don gian dén phirc tap gdm so dd Lin, WSM3, WSM5 dén
WSMB6 (khép kin 6 bac).

Bang 1 dudi ddy dua ra 32 phuong an két hop cac tity chon so dd tham s6 hoa vat 1y néi
trén. Luu y thém & day dbi véi so d6 16p bién MY thi so d6 rdi bé mat s& duge dat 1a so dd
Janjic Eta so voi so d6 khép kin rdi dua trén gia thiét cia Monin-Obukhov.

Diéu kién bién str dung trong nghién ciru 14 mo hinh GFS véi do phan giai 0,25 d9, thiét
1ap d6 phan giai trong TC_ WRF-LETKF [18,19] 12 9 km v&i mién tinh bao phi toan bo Viét
Nam va bién Pong. S6 muc dang ap thang ding trong mo hinh 13 40 muc.

Bang 1. Chi tiét cac thong s6 vat 1y cho ting thanh phan t6 hop trong TC-WRF-LETKF.

- . R So do tham  So do tham so So do tham so x £
sty Kihiéudwbiothanh 0, o 46i  héavivatly  héabicxasong  OC 80 tham so
phan A g’ héa 1én bién
luu may ngan
1 BMJ-Lin-Duh-MYJ BMJ Lin Duhia MYJ
2 BMJ-Lin-Duh-YSU BMJ Lin Duhia YSU
3 BMJ-Lin-God-MYJ BMJ Lin Goddard MYJ
4 BMJ-Lin-God-YSU BMJ Lin Goddard YSU
5 BMJ-WSM3-Duh-MY]J BMJ WSM3 Duhia MYJ
6 BMJ-WSM3-Duh-YSU BMJ WSM3 Duhia YSU
7 BMJ-WSM3-God-MY]J BMJ WSM3 Goddard MYJ
8 BMJ-WSM3-God-YSU BMJ WSM3 Goddard YSU
9 BMJ-WSM5-Duh-MY]J BMJ WSM5 Duhia MYJ
10 BMJ-WSM5-Duh-YSU BMJ WSM5 Duhia YSU
11 BMJ-WSM5-God-MY]J BMJ WSM5 Duhia MY]J
12 BMJ-WSM5-God-YSU BMJ WSM5 Goddard YSU
13 BMJ-WSM6-Duh-MY]J BMJ WSM6 Duhia MY]J
14 BMJ-WSM6-Duh-YSU BMJ WSM6 Duhia YSU
15 BMJ-WSM6-God-MY]J BMJ WSM6 Goddard MYJ
16 BMJ-WSM6-God-YSU BMJ WSM6 Goddard YSU
17 KF-Lin-Duh-MYJ KF Lin Duhia MY]J
18 KF-Lin-Duh-YSU KF Lin Duhia YSU
19 KF-Lin-God-MYJ KF Lin Goddard MYJ
20 KF-Lin-God-YSU KF Lin Goddard YSU
21 KF-WSM3-Duh-MYJ KF WSM3 Duhia MY]J
22 KF-WSM3-Duh-YSU KF WSM3 Duhia YSU
23 KF-WSM3-God-MYJ KF WSM3 Goddard MYJ
24 KF-WSM3-God-YSU KF WSM3 Goddard YSU
25 KF-WSM5-Duh-MYJ KF WSM5 Duhia MYJ
26 KF-WSM5-Duh-YSU KF WSM5 Duhia YSU
27 KF-WSM5-God-MYJ KF WSM5 Goddard MYJ
28 KF-WSM5-God-YSU KF WSM5 Goddard YSU
29 KF-WSM6-Duh-MYJ KF WSM6 Duhia MYJ
30 KF-WSM6-Duh-YSU KF WSM6 Duhia YSU
31 KF-WSM6-God-MYJ KF WSM6 Goddard MYJ
32 KF-WSM6-God-YSU KF WSM6 Goddard YSU
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Trong nghién ctru ndy, dé xac dinh vi tri tim bio dua trén cac truong du béo cia cac
truong du bao ra tir timg thanh phan t6 hop, ching t6i sit dung 5 tham s6 chinh gom khi 4p
trung binh myuc bién (cuc tiéu), X04y tuong dbi muc 850 va 700mb (duong cuc dai), do cao
dia thé vi 700 va 850mb (duong cuc tiéu) dé xac dinh vi tri tim bio tir cac truong du bao cua
md hinh WRF-ARW [13, 14]. Ngoai ra, con c6 2 tham s thir cip 1a téc do gio cuc tiéu tai
muc 850 va 700mb. Vi tri tdm bao s€ la trung binh cong cta 5 vi tri dugc tim théy cho 5 tham
s6 chinh noi trén. Dé x4c dinh duge toa do cua 1 tim (cuc tiéu hodc cuc dai), dau tién hé
thong s& thuc hién phén tich Barnes 1 1an quét cho ting tham sb tai cac nat ludi nim trong
mot mang c6 tim ban diu gan v6i tim bio quan tric. D6i véi bién F bét ky, phan tich Barnes
tai nut ludi g s€ cd dang nhu sau:

N
w,F(n)
Bg _n1 - (1)
ZW
n=!

Trong d6 w 14 ham trong s6 dugc xéac dinh theo cong thirc w = ef(d"/rez) v6i dn 1a khoang
cach tir diém dit liéu n téi diém ludi g, va re la ban kinh x0dn mil e (e-folding). Gia tri re
duogc chon 14 20 km. Tuy thudc vao dang bién F, tim duoc xac dinh 13 diém luéi tai d6 bién
F dat cuc tiéu hodc cuc dai. Sau khi tAm cua mot tham s6 duoc xac dinh tai budc dau tién,
bdn phan tich Barnes lién tiép s& duoc thyc hién, tai mdi 1an phan tich, 6 phéan giai cta ludi
xac dinh giam mot nira so voi ludi trude d6 va tm ludi min hon duge iy tir tim xac dinh
dugce trén ludi thd hon trude do. Thudt toan xac dinh tdm nay duoc ap dung riéng r& cho 5
tham so chinh néu trén. Riéng d6i véi 2 tham s thir cap, dau tién s6 liéu s& dugc nodi suy vé
mot mién nho hon cia vi tri tAm phong doan ban dau voi 6 phan giai cao hon so voi ban
dau. Sau do, phan tich Barnes méi duoc thuc hién trén ludi tinh hon nay dé tranh tinh hudng
tim ra cac vung lang gio bén ngoai con béao (hiéu nham la vung lang gio trong tam bao). Tam
tim dugc dya trén 2 tham sO thir cép nay dugc sir dung dé hiéu chinh lai tam trung binh tim
duoc tir 5 tham sb chinh. Néu tim khong dugc tim thay dua trén 5 tham s chinh, viéc tim
tam cho 2 tham sb thir cép cling bi loai bo.

Dé danh gid sai s6 du bao qui dao bio truc tiép tir cac mod hinh va qui dao bio chuin
(best-track) ctia Nhat ban, trong nghién ctru nay ching t61 sur dung phuong phap danh gia
quy dao bdo dugce sir dung Co quan khi tuong Vuong qudc Anh [20]. Cu thé, sai s6 du bao
khoang cach vi tri tm béo truc tiép - DPE s& duoc sir dung va duoc tinh theo cong thirc
luong giac cau dua trén phuong phap vong tron lon dé tinh dén hiéu tmng cong cua trai dat
(Hinh 1). Sai s6 DPE c6 thé OB3+
dugc phan tach thanh 2 thanh
phan: AT (sai s6 doc theo
phuong chuyén dong) va CT
1a sai s6 theo phuong phap
tuyén (vudng gbc v4i chuyén oB2 '

AT
CT

dong). CaQ gla} tri DX va D\{ DIRECTION OF DPE

la cac sai sO doc theo vi OBSERVED TRACK

huéng va kinh hudng. Dai DY

luong AT sé& cho biét sai s6

vé toc do di chuyén (nhanh DX JFC

hay chim so véi thuc té)
trong khi dai lugng CT cho g4
biet sai s6 v€ huong di
chuyén (léch trai hay léch
phai do véi thyc té).

Hinh 1. So @ minh hoa cac thanh phén sai s6 du bao quy dao bio (ky
hiéu OB 1a quan trdc va FC 1a du bao). Biém OBI 1a tim quan tric tai
thoi diém bét dau du bao va ddu mii tén chi hudng di chuyén thyc té
cua bao.
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Dbé ¢ co s6 luya chon ra to hop t8i wu dya trén 32 du béo thanh phﬁn du bao nhu dua ra
trong bang 1 & trén, hé théng TC_ WRE-LETKEF s& thuc hién du bao cho ting thanh phan cho
17 con bio trong cac nam 2021-2023 nhu trong bang 2 dudi day. Quy dao thyc té ciia 17 con
bédo duoc sir dung trong nghién ctru duoc dua trong hinh 2 dudi day. Cac thoi diém dugc lua
chon cho tirng con bao dé thyc hién 32 du bao 1 ¢6 toa dd tAm bio tai thdi diém phan tich
nam trong khoang tir 110-1200E va 5-250N. Ngoai ra, do nghién ctru hudng t6i han du bao
5 ngay, nén thoi diém du bao duoc lya chon cling phai théa man tiéu chi bao con ton tai it
nhit 3 ngay tinh tir thoi diém du bao (trudng hop bio da ha cip xudng ATND trong 3 ngay
tinh tir thoi diém du bao van duoc lya chon dé dua vao tinh toan). Hinh 3 va 4 lan lugt dua
ra minh hoa ban d6 du bao xac suat duong di ctia bdo CHOI-WAN (2003), SONCA (2219)
va NORU (2216) duoc tao ra tir 32 du bao thanh phan cta hé thong TC_ WRF-LETKEF tai
mot thoi diém dy béo.

Bing 2. Danh sach 17 con bao trong mua bio 2021-2023 duoc sir dung dé du bao quy dao va cudng
d6 bio han 96 gid bang hé théng TC-WRF-LETKF.

Ma nhén dang

STT Nam Y Tén bao quéc té
quoc te

1 2021 2103 CHOI-WAN
2 2021 2107 CEMPAKA
3 2021 2113 CONSON
4 2021 2117 LIONROCK
5 2021 2118 KOMPASU
6 2021 2122 RAI
7 2022 2203 CHABA
8 2022 2207 MULAN
9 2022 2209 MAON
10 2022 2216 NORU
11 2022 2219 SONCA
12 2022 2220 NESAT
13 2022 2222 NALGAE
14 2023 2304 TALIM
15 2023 2309 SAOLA
16 2023 2313 HAIKUI
17 2023 2314 KOINU
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Hinh 2. Quy dao quan tric cta 17 con bio trong cac nam 2021-2023 duoc sir dung trong nghién ctru.
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Bing 3. Thong ké dung luong mau duoc sir dung trong thir nghiém du bao va danh gia cho timg han
du bao dua trén 17 con bao tir 2021-2023.

Han du bao 24h 48h 72h 84h 96h
Dung lugng mau 52 52 52 24 12

SONCA track forecast issued at 1 3h-14/1002022 by tc_wrf_letkf_32member . 100
~ \, \ F %0

Hinh 3. Minh hoa thir nghiém hé théng TC_WRF_LETKF véi 32 thanh phan cho du bao qui dao
cac con bdo CHOI-WAN nam 2021 va con bao SONCA nam 2022.

%
NORU track forecast issued at 07Th—26/09/2022 by te_wrf_letkf_32member I 122
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Hinh 4. Minh hoa thir nghiém hé théng TC_WRF_LETKF véi 32 thanh phan cho du béo qui dao
cac con bao NORU nam 2022.
3. Két qua

Dé danh gia s6 thanh phan dy bao t6 hop anh hudng dén két qua du bao qui dao, ching
t6i stir dung két qua danh gid sai s6 du bao quy dao ctia dy bao trung binh t6 hop (TBTH -
trung binh cong véi trong sé nhu nhau déi véi tit ca cac dy bao thanh phan) dé 1am thuéce do
danh gia. Nhu da biét, vé mat ky thuyét, chi can 02 du bao khac nhau xac dinh cung mot thoi
diém c6 thé tao ra du bao TBTH. Do d6, tir 32 du bao thanh phan ctia hé thong
TC_WRF_LETKF, s& c6 nhiéu phuong an tinh toan du bao TBTH gdm 2 cho dén 32 thanh
phan. Tuy nhién, nhiéu két qua nghién ctru di cho thay khi t6 hop duéi 10 thanh phan, thi
chit lugng dy bao ctia du bao TBTH khong c6 nhiéu thay dbi. Do d6, trong nghién ciru nay,
chung toi tién hanh khao sat cho cac hé td hop tir 10 cho dén 32 thanh phan dya trén 32 du
bao ctia hé thdng TC_WRF_LETKF. Cy thé, véi mdi hé t6 hop c6 N thanh phan dua ra (10
< N < 32), cac phuong an dy bao TBTH sé& duoc tinh toan cho toan bd cic phuong an cé thé
tir 32 du bao cua hé thong TC_WRF_LETKF. Sau d6, tién hanh danh gia sai s6 du bao vi tri
tam bdo (DPE) cho timg phuong an TBTH trong hé t6 hop dang xem xét. Cudi cung, tién
hanh tinh toédn gid tri DPE trung binh cho toan bg h¢ td hop dang xem xét.

Bang 4 dué6i day dua ra két qua tinh toan DPE trung binh cho cac hé t6 hop sir dung 10
cho dén 32 thanh phan du béo tir hé thing TC_WRF_LETKF cho 17 con bdo duoc nghién
ctru trong giai doan 2021-2023. Céc sai s6 DPE duoc tinh toan riéng biét cho tung han du
bao. Tir bang 3 co thé thay néu xem xét riéng cho timg hé t6 hop, chat lugng du bao giam
dan theo han dy bao. Két qua nay hoan toan phu hop véi thuc té khi han du béo cang xa thi
chat luong du bao cang giam. Néu so sanh giira cac hé t6 hop khac nhau (sir dung so luong
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thanh phan khac nhau), tai mdi han du bao, DPE c6 nhiéu khac biét gilta cac h¢ t6 hop. Tuy
nhién, co6 thé thay sai s6 16n nhat (dugc boi do) tap trung chu yéu & trong cac hé t6 hop st
dung duéi 20 thanh phan trong d6 hé t6 hop sir dung 11 va 12 du bao thanh phin c¢6 nhiéu
gia tri DPE 16n nhat khi xem xét cho timg han dy bao. Nguoc lai, cac DPE nho nhat (duoc
bbi xanh) duoc tim thdy & cac hé td hop sir dung tir 25 thanh phan du bao trd 1én. Ngoai ra,
néu tai mdi han du bao, néu so sanh DPE cuia cac hé td hop, co thé nhan théy su khac biét vé
gi4 tri DPE ciia cac hé t hop tai cac han dy bao 24h va 48h 1a khong qua 16n. Piéu nay chimng
t6 cac du bao thanh phan trong cic han du bao ndy c6 su dong nhét cao (cic quy dao du bao
twong ddi gan nhau). Tuy nhién, tir cac han du bao 72h dén 96h, co su khéac biét 16n trong gia
tri DPE néu so sanh cac hé to hop véi nhau (ddc biét 1a tai han du bao 120h). Hay néi cach
khéc, tir han du bao 72h tr¢ di, cac quy dao du bao c6 xu hudng 1éch nhau nhiéu hon (khong
gian du bdo m¢ rong ra hon nhiéu so véi cac han du bao 24h va 48h) va xuét hién nhiéu du
béo c6 sai s6 16n. Chinh nhitng du bao ¢ sai s6 16n nay lam cho chit luong cta du bao TBTH
bi kém di. Két qua nay hoan toan phu hgop do ¢ cac han du bao cang xa, tinh bat dinh trong
du bao quy dao bio sé& ting 1én nhiéu hon, ddn dén co thé tao ra nhitng dy bao c6 sai s6 16n.

Bang 4. Sai s6 du bao quy dao trung binh (DPE) cua 17 con béo tai cic han du bao khéc nhau khi
thay d6i s6 thanh phan dy béo t6 hop trong hé théng TC_WRF_LETKF (c4c sai s nhé nhét va 16n
nhét trong tirng han du bao dugc boi dam va té6 mau).

50 dy bio 24h 48h 72h 84h 96h
thanh phan

10 1670 1913 1711 2057  207,7
11 2445 2213
12 1630 2010 1768 230,0
13 1524 1838 2156 2004 2137
14 1534 1768 1746 2332 1971
15 1736 1580 2006 1908  229,8
16 1648 1580 1856 1814 2237
17 161,7 1565  161,3 1950 2126
18 1246 1709 2013  230,2

19 1335 1651 1733  209,3 1689
20 1509 1736 1787 1685 2405
21 1212 1561 1927  151,6 1873
22 1295 1626 1311 1526 1638
23 1522 1406 1420 1868  200,7
24 1208  150,8 1372  180,7 1913
25 1323 1274 1396 1798 1712
26 1138 1212 1375 1451

27 1276 1562  179,0 160,1
28 1286 1379 1433 1406 1811
29 1325 1524 1478 1975
30 123,9 1730 1344 1833
31 1157 1197 1463 1634 1934

32 1219 1451 |2 1978 1883

Dé c6 cai nhin 16 hon vé sy bién dong ciia DPE khi thay d6i s6 lugng du bao thanh phan
trong tinh toan dy bao TBTH, hinh 5 dudi day dwa ra cac bién trinh biéu @6 hop va rau (box
and whisker) dira trén cac két qua danh gia riéng 1¢é cho ting hé t6 hop duoc tao ra tir 32 du
béo thanh phan cua hé thong TC_WRF_LETKF. Cuy thé, v6i mdi hé t6 hop, s& c6 mot bo két
qua tinh toan DPE dua trén cac két qua tinh toan DPE cho ting phuong an TBTH khi lya
chon tir 32 du bao thanh phan cia hé thong TC_WRF_LETKF. Tir bo s6 liéu DPE nay, s&
tinh toan dugc cac gia tri 16n nhét, nho nhat, trung vi, phan vi 25 va phan vi 75 dé tao biéu
dd hdp va rau nhu dugce théy trén hinh 5. Trén hinh 5, gid tri truc tung la gia tri sai s6 DPE
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con truc hoanh 14 cac hé t6 hop st dung tir 10 dén 32 thanh phan. Tir hinh 5 ¢6 thé thiy sai
s DPE giam rét rd ¢ cac han dén 72h tir 20 thanh phan tré 1én. O cac han 84h trg di, sai s6
giam 6n dinh & mirc 22-28 thanh phan. Nhu vay c6 thé thiy néu ting dugc sb thanh phan du
béo s& ti 18 v6i giam duoc sai s6 du bao qui dao trung binh t6 hop & han trude 3 ngay. Sau
han 72 gid, c6 thé lién quan dén cac mau dy bao khong du di voi han nay (cac con bio trong
bién Pong thuong ton tai dudi 3 ngay) nén két qua thir nghiém chua phan anh rd dbi voi han
84-96 gio. Cac két qua nay twong dbi phu hop vai cac két qua nghién ciru di chi ra trong [21,

22].
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Hinh 5. Sai s6 trung binh (DPE) ctia 17 con bio tai cac han du bao tir 24h-96h khi thay ddi sé thanh
phan du béo t6 hop trong hé thong TC_ WRF_LETKF.

4. Két luan

Nghién ctru nay hudng téi khao sat sé luong thanh phan t6 hop tdi wu cho bai toan dy
béo quy dao bao han dén 96 giv. DE tién hanh khao sat, chung toi st dung hé thong TC_WRF-
LETKF dé tao ra t6 hop gom 32 dy bao trong do su dung cung mot phuong phap ddng hoa
sd liéu (dung chung so d6 @6 cai xody nhan tao va bo dir liéu quan trac khac) va truong bién
toan cau nhu sau. Su khac biét gitta cac du béo s& chu yéu tap trung & cac tiy chon tham sd
hoa vt 1y va tic dong ctia dong hoa LETKF 1én timg du bao trong qua trinh dong hoa dir
ligu.

Céc thtr nghiém du bdo té1 han 96 gio dugc thyc hién dya trén 17 con bao trén Bién
Péng trong cac nim 2021-2023. Cac két qua danh gia budce dau cho thay khi ting s6 thanh
phﬁn hon 20, sai s6 & han du bao 24, 48 va 72h dugc cai thién hét sire 16 rét. D6i voi cac han
84-96h, murc do tac dong chua rd xuat phat tir viéc cac mau thir ca cic han nay con han ché
do thoi gian ton tai cua bdo trén bién Poéng thuong dudi 3 ngay. Nguyén nhén dan dén cac
két qua nay 1a khi s6 luong thanh phan tang 18n, d6 tan cta du bao t6 hop dugc md rong va
tang cuong kha nang nam bat dugc nghiém thurc, dan dén chét luong dy bao ciia du bao trung
binh t6 hop duogc cai thién (gidm sai so). Khi sb luong du bao dudi 20, cac du bdo thuong
chum lai (gﬁn nhau), dan dén do tan du béo td hop nho va giam kha ning nam bét duoc
nghiém thuc. Cac két qua danh gia ciing cho thiy viéc st dung phuong phap nhiéu dong vat
1y d6i khi khong tao ra dugc sy khéc biét qua nhiéu trong cac du bao, dac biét 1a tai thoi diém
cac con bdo manh va c6 hudng di chuyén khong phuc tap, diéu nay dan dén thuong tao ra
cac du bao xéc suét qua tin cdy, dac biét la trong cac han dy bao 24-48h.

Céc két qua thir nghiém va danh gia ciing cho thy can thiét phai c6 cac nghién ciru dé
lra chon ra céc du bao thanh phan tot nhat (theo nghia théng ké) ciing lwa chon ra cac to hop
con t6t nhét tir 32 du bao thanh phan dé tmg dung trong du bao nghiép vu do viéc trién khai
hé théng TC_WRF-LETKF véi 32 dy béo thanh phan 1a chwa kha thi trong diéu kién nghiép
vu hién nay.
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Research on the influence of the number of ensemble members on
the results of forecasting tropical cyclone tracks in the East Sea
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Abstract: Research on applying the ensemble assimilation system based on the Local
Ensemble Transformation Kalman Filter (LETKF - Local Ensemble Transformation
Kalman Filter) developed for the WRF-ARW regional model and the ideal vortex
generation module based on analytical parameters Real storm vortices of international
centers, referred to as TC-WRF-LETKF system. The generation of ensemble members is
implemented through changing the physics options in the WRF-ARW model to include: (a)
the two cumulus parameterization schemes, two shortwave radiation schemes, two
boundary layer parameterization schemes and four cloud microphysics schemes. Based on
the combination of these options, a maximum of 32 different physical configurations can be
created. The study will experiment with a number of storms in the East Sea and change the
number of physical components to evaluate the influence on tropical cyclone track forecast
errors up to 96 hrs. The evaluation results show that the number of forecasts is more than
20, and the error in the range of 24hrs to 72hrs leadtime is significantly improved. For 84hrs
and 96 hrs forecast, the level of impact is unclear due to the number of samples are limited
because the duration of storms in the East Sea is usually less than 3 days.

Keywords: Ensemble data assimilation; Physical-based perturbation; Ensemble mean.
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Tém tat: Nghién ctru nay nham dénh gia hiéu qua cta than sinh hoc vo triu (R B) két hop
voi rom ra (RS) trong viéc giam héap thu ddng (Cu) 1én cay cai thia boi su thay doi tinh linh
dong cua Cu trong dat. Céac thong sO tang truong cua cdy, nong do Cu trong cay, he 5O
chuyén vi TFs, sy thay do6i hé s6 linh dong Mr dugc xac dinh. Két qua cho thiy RB lam
giam hép thu Cu 1én than cdy cai thia. Trong dét 6 nhiém (Cu 200 mg/kg), ham luong RB trung
binh (2%) 1 thich hop nhat dé giam nong d6 Cu trong than va thiic day ting truong cta cay.
Dat khong bi 6 nhiém (Cu 50 mg/kg), ham lugng RB thap (1%) la phu hop nhat dé cai thién
tang truong cua cdy. Viée két hop RS (20 g/kg ) voi RB giam hap thu Cu 1én cdy va thiic day
tang trudng cua cy tot hon so véi chi b6 sung RB. Than sinh hoc RB két hop rom ra RS lam
giam sy chuyén vi Cu tur ré dén than. Ngoai ra, mdi twong quan tt gitta Mr v6i ndng do Cu
trong than cho thiy rang Mr dé du doan sinh kha dung Cu trong dat.

Tiwr khoa: Than sinh hoc; D@)ng; Sinh kha dung; H¢ $6 linh dong; Cai thia.

1. Pt van dé

Dong (Cu) voi ndng do trong gidi han tiéu chuan rat can thiét cho con ngudi va cac sinh
vat khac. Tuy nhién, khi ndng d6 Cu tré thanh 6 nhiém s& gay ra doc hai [1-2]. Tinh Binh
Duong phat trién manh vé cong nghiép voi thanh phd Tan Uyén, 1a mét trong nhiing d6 thi
trung tdm & phia Pong Bic tinh. Tan Uyén c6 hon 2.000 doanh nghiép hoat dong trong cac
khu cong nghiép. Phuong Thai Hoa thudc thanh phd Tan Uyén dang tap trung phat trién cac
linh vye cong nghiép, nong nghiép va dich vu. Do do, phat trién cong nghiép c6 thé gy ra 6
nhlem kim loai ning trong dat néng nghiép. Tich tu qua mirc kim loai ndng c6 thé suy giam
hé mién dich va gdy cac bénh vé gan, than, néo. Vi vay, tim kiém céc giai phap giam 6 nhiém
kim loai nang a rat can thiét. Hién nay, da c6 nhidu phuong phép giam thiéu Cu trong dat 6
nhiém, bao gdm sir dung thuc vét va phuong phap vat Iy [3]. Tuy nhién, khong de dang thuc
hién chung trong thuc té véi quy mo rong do chi phi cao va nguy co gy hai cho cu triic dat.
Gan déy, cac cong nghé méi nham ¢ dinh Cu  trong dat da duoc phat trién, nho hidu qua cao,
than thién voi méi trudng, chi phi thip, va d& dang thuc hién [4]. Cac nghién ctru st dung
cac loai vat lidu c6 kha ning c¢b dinh Cu trong dat dé giam sy hip thu Cu bai ré [5].

Hién nay, than sinh hoc da trd thanh mot phuong phap c6 dinh kim loai nang trong dat
hiéu qua do chi phi thap, dé dang tmg dung va than thién moi truong [6]. Than sinh hoc gidu
cachon boi nhiét phan cac chét hitu co nhu chat thai tir vuon va phan dong vat trong diéu
kién thiéu oxy [7]. Than sinh hoc c6 thé bién d6i kim loai ning tir dang linh dong sang dang
it linh dong [8]. Ngoai ra, than sinh hoc con ting cudng ham lugng chat dinh dudng, cai thién
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kha nang gitr nudc va phat trién vi sinh vat dat, tir 46 thuc dy ting truong cay trong [9-10].
Thém vao d0, c¢6 dinh kim loai ning trong dat boi than sinh hoc ngoai ting cuong chat luong
dat con giam su dich chuyen clia cac ion kim loai ning tw do vao nudc ngam, cai thién chat
lwong nudc ngam, phat trién hé thong thuy van khu vuec.

Hién nay, cac nghién ctru chi quan tdm vao tong ndng d6 kim loai ning trong dat. Tuy
nhién, cac chi s6 nhu sinh kha dung va dic tinh héa hoc mai co6 thé danh gia duoc toan di¢n
vé doc tinh tiém 4n cta kim loai ning [11]. Pic tinh sinh kha dung cta kim loai ning chu
yéu do céc lién két hoa hoc véi chét hiru co va vo co trong dat. Kim loai ning két hop voi
chat hitu co, canxi cacbonat, oxit sat va mangan [12], anh huong dén kha nang tich lay va
doc t6 dbi véi thuc vat. Phan tich dac tinh nay giip hiéu rd hon vé cac dang ton tai kim loai
khac nhau va giup dua ra quyét dinh t6i wu hon khi st dung than sinh hoc [13].

Rom ra 1 phé pham nong nghiép cha yéu sau qué trinh tréng lda va c6 thé cung cp chat
hiru co va cac khoang chat cho dat [14]. Chat hitu co anh hudng dén su linh dong va sinh kha
dung cua kim loai ndng [15-16]. Chat hitu co c6 thé ting cuong qua trinh tao phue, hép phu
va két ta cta kim loai nang, tir d6 giam tinh linh dong [17]. Chat hitu co c6 thé chelate hda
va tang cuong Sinh kha dung cua ion kim loai nang [18]. Tuy nhién, c&c nghién ctru chi sir
dung cac cht hitu co khac nhau (thong qua viéc thém rom ra) ma chua quan tim dén tiém
nang két hop véi than sinh hoc trong viéc giam tinh di dong va sinh kha dung cta kim loai
ning trong dat. Vi vdy, nghién ctru nay str dung than sinh hoc két hop voi rom ra dé wc ché
su hap thy Cu. Muc tiéu ctia nghién ctiru bao gom: 1) Panh gia kha ning cta than sinh hoc
két hop v&i rom ra dbi voi sy hdp thu Cu boi cdy cai thia; 2) Kham pha co ché trc ché nong
d6 Cu boi sy giam hé sd linh dong cua Cu trong dat; 3) Xac dinh ham luong cia than sinh
hoc va rom ra dé uc ché tdi wu su hép thu Cu bdi cay cai thia.

2. Phuong phap nghién ciru

2.1. Khu vuc nghién ciru gokne 88

Dit thi nghiém duoc thu thap .. N R b 4
tai khu vuc Téan Ba, phuong Thai ’
Hoa, thanh phd Tan Uyén, tinh *
Binh Duong. Tan Uyén thudc
tinh Binh Duwong, nim & phia
dong cia tinh. Thanh phd nay res
gidp v61 cac dia phuong nhu
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Nai). Tan Uyén c6 dién tich . ™" T thathes X oS =
khoang 192 km? va dan s nim S L T & T e

2022 khoang 466.000 nguoi, mat  Hinh 1. Ban d hanh chinh thanh phé Tan Uyén, tinh Binh Duong.
do dan so6 tuong doi cao dat gan

2.500 nguoi/km?2. Thai Hoa thudc Tan Uyén, gdm: An Thanh, Ba Pinh, M Hiép, Phudc Hai,
Phudc Thai, Tan Ba, Tan My va Vinh Phudec.

2.2. Vat liéu thi nghiém
Dit str dung thi nghiém 14 dét sét pha thit. Dat dugc 1am kho va sang vai ray (duong kinh
lo 5 mm). Tinh chat hoéa 1y cua dat thi nghiém bao gom d6 pH, ty trong, dung trong, do a am,

téng luong nito, tong lurong photpho, ham lugng chit hitu co, tong lugng Cu dugc phan tich
dira theo phwong phéap cua Bao [19] (Bang 1). P6 pH duoc do bang méay do pH trong nude
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chiét xuat theo ty 1¢ dat va nudce 1a 1:2,5. Chat hitu co duoc do bang K2CrO7 néng va chuan
do FeSO4. Tong lugng nito duge do bang phuong phap Kjeldahl.

Bang 1. Pic tinh hoa 1y co ban caa dt thi nghiém.,

Tinh chit Iy héa cia dat Gia tri
Ty trong (g/cm?) 3,01
Dung trong (g/cm?®) 1,1
Do am (%) 18,5
pH 5,9
Téng N (%) 0,033
Tong P20s (%) 0,053
Tong ham lugng hitu co (%) 4,35
Téng Cu (mg/kg) 4,8

Trong thi nghiém nay, vo trdu va rom ra duoc thu gom tai phudng Thai Hoa, thanh phd
Tan Uyén, tinh Binh Duong. Than sinh hoc tir vo trau (RB) dugc nhié¢t phan cham lién tuc
trong diéu kién thiéu khong khi, dat nhiét ¢ cudi cung 13 500°C va thoi gian luu 14 8 gio.
Sau d6, than sinh hoc RB dugc lam ngudi dén nhiét o phong, nghién va sang véi ray (duong
kinh 16 2 mm). Thanh phan carbon (C), nito (N), hydro (H) va luu huynh (S) dugc do bang
may phan tich nguyén t6. Kha ning trao d6i cation (CEC) dugc do bang dung dich
CH3COONH.. Dién tich bé mat dugc do bang may ty dong thong qua duong dang nhiét hap
phu N2 cua phuong phap BET (Brunauer-Emmett-Teller). Cac déc tinh hoa ly cua cac mau
than sinh hoc duoc thé hién trong Bang 2.

Bang 2. Tinh chét héa ly cua than sinh hoc.

Tinh chét Iy héa cia dit Gia tri
Kich thudc hat (mm) 15-2,0
Téng C (%) 71,3
Tong N (%) 2,05
Tong H (%) 3,18
Téng S (%) 1,48
pH 10,06
CEC (cmol/kg) 17,4
Dién tich bé mat (m%g) 1247
Duong kinh 16 réng trung binh (nm) 3,62
Téng thé tich 15 rdng (cm?/g) 0,25
Téng Cu (mg/kg) 32

Pong (Cu) dugce sir dung cho cac nghiém thic véi ndng d6 1a 0, 50, va 200 mg/kg sir
dung CuS04.5H,0 (theo giéi han tdi da ham lugng Cu trong dat nong nghiép duoc quy dinh
tai QCVN 03-MT:2015/BTNMT la 100 mg/kg). Nghién ctru nay tap trung vao hai ndéng do
Cu trong dat binh thuong (50 mg/kg) va 6 nhiém Cu (200 mg/kg). Cruz va cong su da chung
minh rang néng do trung binh cua Cu trong dat khoang tir 1 dén 60 mg/kg va céc triéu chimg
ngo doc Cu co thé biéu hién & thuc vat khi nong d6 Cu vuot qué 150 mg/kg trong dat [20].

Than sinh hoc RB dugc tron déu vao dat voi ty 18 0, 1, 2 va 3% (w/w). Rom ra (RS)
dugce st dung 12 0, 10 va 20 g/kg dat (cit nho 1-1,2 cm). Nghiém thirc dbi chimg (CK) duoc
thiét ké khong c6 Cu, than sinh hoc va rom ra. Cac nghiém thuc dugc thiét ké ngau nhién,
bao gém 63 chéu cua 21 nghi¢m thuce (3 lan lap lai) (Bang 3).
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Bing 3. C4c nghiém thie ddng, than sinh hoc va rom ra don hoic két hop vai cac nong do khac nhau.

. | Nong do o . Néng do o , Nong do
Nghiém thac cu RB RS Nghiém thirc cu RB RS Nghiém thac Cu RB RS
CK 0 0 0 Cu50RBORSO 50 0 0  Cu200RBORSO 200 0 0
Cu50RB1IRSO 50 1,0 0 Cu200RB1RSO 200 1,0 0
CU50R081R81 50 10 10 Cu200RB1RS10 200 1,0 10
Cu50R0B1RSZ 50 1,0 20 Cu200RB1RS20 200 10 20
CuS0RB2RSO 50 2,0 0  Cu200RB2RSO 200 2,0 0
CU50ROBZR81 50 20 10 Cu200RB2RS10 200 2,0 10
Cu50ROBZRSZ 50 20 20 Cu200RB2RS20 200 2,0 20
Cu50RB3RSO 50 3,0 0 Cu200RB3RSO 200 3,0 0
CUSOROBBRSl 50 30 10 Cu200RB3RS10 200 3,0 10
Cu50ROBSRSZ 50 30 20 Cu200RB3RS20 200 3,0 20

* Cu (mg/kg); RB (than sinh hoc vo trau, %); RS (rom ra, g/kg).

Pong dugc pha thanh dung dich va phun vao dat. Sau khi bo sung Cu va tron than sinh
hoc v6i rom ra, dat duoc on dinh trong 70 ngay. Sau khi on dinh dat, 0,15 g/kg N va 0,033
g/kg P duoc bon. Mbi chau chira 2,5 kg dat (duong kinh: 18 cm; cao: 15 cm) cho tit ca cac
nghiém thirc. Dét trong cic chau dugc duy tri & d6 4m 6n dinh khoang 70% bang cach tudi
nudc lién tuc. Hat dugc gieo tréng, sau d6 tia con lai 5 cay/chau sau 10 ngay. Cac cay cai
thia duoc tréng trong nha kinh, anh sang ty nhién va do am & mirc 70%. Nhiét do trong subt
qua trinh trong cling duoc kiém soat, tir 24°C dén 29°C ban ngay va 16°C dén 24°C ban dém.
Sau 38 ngay, cai thia dugc thu hoach.

2.3. Chudn bi mau

Phan tich Cu trong céc dang ton tai: trude khi tréng, cac mau dat tir tung chau dugc boc
kin dé tranh 6 nhiém chéo, sau d6 1am kho (nhiét d6 phong) va sang qua ray (duong kinh 15
0,15 mm).

Phan tich Cu trong cdy: mau cai thia dugc rira sach bang nudc cat va tach riéng phan
than va 1&, sdy kho ¢ 90°C trong 30 phit, rdi duy tri & 50°C, nghién thanh bot min va bao
quan.

2.4. Phan tich héa hoc

2.4.1. Xé4c dinh ndng d6 Cu trong cai thia va dat

D6i v6i mau cai thia, chung dugc phan huy boi HNOs va HCIO4 4:1 (v/v). Bdi véi miu
dat, chung duoc phan huy boi HNOz va HCIO; 3:1 (v/v). 0,5 g mau duogc cho vao dng thuy
tinh 100 mL. Sau d6, thém 10 mL hdn hop axit dé qua dém (nhiét d6 phong). Phan huy bang
axit dugc thyc hién trong 16 nung (nhiét d6 tu dong) dén khi dung dich trong sudt. Tlep theo,
mau dugc lam mat va pha loang (nuédc khir ion). Cudi cung, nong do Cu duoc do bang hé
théng quang phd hip thu nguyén tir (AAS).

2.4.2. Xac dinh cac dang tdn tai ciia Cu trong dat

~ Phuong phap chjét xudt tuan ty duoc sir dung dé phén tich cac dang tér} tai cua Cu trong
dat [21]. Cac dang ton tai cia Cu dugc chia thanh nam dang: dang trao doi (F1), dang lién
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két v6i cacbonat (F2), dang lién két véi Fe-Mn oxy héa (F3), dang lién két véi OM (F4),
dang can du (F5).

(1) Dang trao d6i (F1): xtr Iy v6i dung dich 0,1 mol L* NH4HAC ¢ 25°C, duoc lic trong
2 gioy, dungdich/dét 12 10:1, ly tdm tach ra dang trao doi.

(2) Dang lién két voi cacbonat (F2): xir Iy véi dung dich 1 mol L™ NaAc & 25°C, duoc
lic trong 2 gio, dung dich/dt 12 10:1, ly tAm tach ra dang lién két voi cacbonat.

(3) Dang lién két v6i Fe-Mn oxy héa (F3): xur Iy v6i dung dich 0,1 mol L™t NH,OH +
0,01 mol L™ HCI & 25°C, duoc lic trong 0,5 gio, dung dich/dat 1a 10:1, ly tdm tach ra dang
lién két voi Fe-Mn oxy hoa.

(4) Dang lién két véi OM (F4): xtr 1y v6i dung dich 0,01 mol L™* HNO3, 30% H202 dun
nong trong 2 gior & 85°C, dugc lic lién tuc, dung dich/dét 12 10:1, ly tdm tach ra dang lién két
voi OM.

(5) Dang can du (F5): xtr 1y vdi dung dich 15 mL HNOs3, 5 mL HF, 5 mL HCIO4, dun
néng dén 300°C trong 2 h, dé cho dang cin du.

Dung dich chiét xuat dugc do bing may quang phd hap thu nguyén tir (AAS).

2.5. Kiém sodt chat hrong

Téng noéng do Cu trong dat nong nghiép gidi han 1a 100 mg/kg theo QCVN 03-
MT:2015/BTNMT, tong nong d Cu trong rau gidi han 1a 40 mg/kg theo FAO/WHO (2007).
2.6. Hé 56 linh déng

Hé s6 linh dong (MF) ctia Cu trong dat dugc tinh todn dé danh gia twong tng do linh
dong va sinh kha dung cua Cu. Mr la ty 1¢ gitta noéng d6 Cu trong dang linh dong véi tong
ndéng do Cu trong tat ca cac dang ton tai.

(R+FR)
(R+F+R+F+F)
Tinh linh déng cua Cu dugc phan thanh 4 loai: thap (1% Mk < 10%), trung binh (10% <
Mr <30%), cao (30% < Mg < 50%) va rat cao (Mr > 50%).

Hé s6 linh dong: M = x100%

2.7. Hé 56 chuyén Vi
Hé sb chuyén vi (TFs) x4c dinh kha nang chuyén vi ctia Cu tir ré sang than. TFs dugc
dinh nghia la:

Téng néng d6 Cu trong thin cai thia

TFs=

T6ng ndng do Cu trong ré cai thia

2.8. Phdn tich dit liéu thong ké

Nghién ctru nay ap dung phuong phép théng ké so sénh Dunnett trong phan tich phuong
sai mgt chiéu (One-way ANOVA),ﬁP < 0,05 1a sy khéc bi¢t dang ké. Két qua dugc trinh bay
boi gia tri trung binh + do Iéch chuan.

3. Két qua va thio luin

3.1 Su thay déi tinh linh déng cia Cu trong dat

Anh huéng ctia than sinh hoc vo trdu va rom ra dén thay doi tinh linh dong cta Cu trong
dat duoc biéu thi boi hinh 2. Dang linh dong dugc xem 1a cac dang ton tai c6 lién két yéu,
dai dién cho kha nang sinh hoc cta Cu [22-23]. Trong dat tu nhién, Cu két hop voi chét hiru
co, dan den hé s linh dong Mr ctia Cu tuong dbi thap (Mr 9 ,3%). Khi thém dung dich Cu
vao dat, nong d6 Cu trong cac dang linh dong tang dang ké. Dbi voi cac nghiém thurc chi
thém dung dich Cu, hé s6 linh dong M tiang 43,0% & cac nghiém thirc ndng do Cu thap (50
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mg/kg) va tang dang ké 16n t6i 2,1 1an & cac nghiém thirc ndng do Cu cao (200 mg/kg) so véi
nghi¢m thirc d6i chung.

20 20
A) B)

18 4 18

16 4 r 16

M, cua Cu
M. cua Cu

4 o Cus0 0 a ]
v Cu200

RB0 RBI RB2 RB3 | RBO RBI RB2 RB3 RSO RS10 RS20| RSO RS100 RS20 [ RSO RS10 RS20

Cus0 Cu200 RB1 RB2 RB3

Cul

Hinh 2. Hé s6 linh dong M ctia Cu trong dit voi cac nghiém thirc: A) Chi bd sung than sinh hoc
RB; B) Két hop than sinh hoc RB va rom ra RS.

B6 sung than sinh hoc vo trau (RB) giam linh dong ciia Cu trong dat, ting cudng kha
nang lién két Cu. O cc nghiém thirc ndng do Cu thap (50 mg/kg), st dung than sinh hoc RB
v6i ham lugng thap va trung binh (1% va 2%) lam giam dang ké hé s6 linh dong Mr xudng
con 20,3-57,9% so v&i cac nghiém thirc chi bo sung Cu. Tuy nhién, mirc giam nay khong doi
v6i ham lugng than sinh hoc RB cao (3%) so v6i ¢ cac nghiém thire ¢6 ham lugng than sinh
hoc RB trung binh (2%). O cac nghiém thirc nong do Cu cao (200 mg/kg), sir dung than sinh
hoc RB da lam giam hé s6 linh dong M giam xudng dén 17,2-53,1% so vdi cac nghiém thirc
chi bo sung Cu. Do vy, su giam ty 1& dang Cu linh dong manh khi sir dung than sinh hoc RB
ham Iuong 2% d6i vé6i cac nghiém thirc nong do Cu thap (50 mg/kg) va ham lugng 3% ddi
v6i cac nghiém thirc ndng do Cu cao (200 mg/kg).

Co ché tac dong cua than sinh hoc 1én Cu phu thudc sy chuyén ddi cac dang linh dong.
Su bién ddi nay do cac qué trinh nhu trao d6i ion, hiéu ing tinh dién, hap phu vat ly, tao phirc
va két ta [24—25]. Cac nhom chirc trén bé mit cling gop phan vao kha nang trao d6i ion ctia
than sinh hoc va c6 thé ting pH cta dat [26]. Ngoai ra, cac ion kim loai kiém thd (K*, Na®,
Ca?* va Mg?") trén bé mit than sinh hoc c6 thé tang kha nang trao d6i ion cua dat. Do do,
trao doi ion chi yéu lién quan dén viéc trao d6i ion kim loai ning véi cac anion dién phan,
cation va ion kim loai kiém thd [27]. Lyc hut tinh dién cta than sinh hoc va kim loai nang do
su hip phu cua cac cation kim loai ning voi cac anion trén bé mat, tir d6 c¢b dinh kim loai
nang. Qua trinh hap phu vat 1y dién ra boi cac ion kim loai ning hap phu trén dién tich bé
mat riéng cua than sinh hoc hoac khuéch tan vao céc vi 16 trén bé mit ctia nd. Viéc ting do
pH cua dét da thuc diy qua trinh hap phu kim loai nang, 1am giam sinh kha dung [28]. Su Su két
tua cua kim loai nang v6i nhom cacbonat, photphat hodc khoang chat trén bé mit than sinh
hoc giup ¢d dinh cac kim loai nang. Su tao phuc xdy ra khi cac nhém chirc chira O trén bé
mit than sinh hoc tao thanh phirc chat véi cac ion kim loai ning, do d6 lam giam tinh linh
dong va sinh kha dung cia chiung [29].

Déi voi cac nghiém thirc than sinh hoc vo trau (RB) két hop rom ra (RS), voi ham luong
RS thip (10 g/kg), hé s linh dong Mr giam nhe 10,7%-17,0%, so v&i nghiém thirc chi sir
dung than sinh hoc RB. Véi ham luong RS cao (20 g/kg), hé s linh dong Mr giam xubng
con 19,6%-35,9%, so vdi cac nghiém thirc chi str dung than sinh hoc RB. Nguyén nhan cé
thé do RS lam giam ndéng dd Cu®* tu do [30], boi kha nang hap phu cta RS va sy gia tang pH
trong cac nghiém thirc c6 RS [30]. Vi véy, RS ciing c6 thé ting cuong lién két Cu trong dat
va nghiém thuc than sinh hoc RB va RS két hop c6 thé giam sy tich tu Cu déng ké hon so
v6i nghiém thuce chi than sinh hoc RB.
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3.2. Anh huéng dén su tich liiy Cu trong cdi thia va chuyén vi tir vé dén than

Anh huéng cua than sinh hoc v triu va rom ra dén su tich liiy Cu trong than cdy cai thia
va su chuyén vi Cu tir r& dén than duoc biéu thi boi hinh 3 S6 lidu duoc trinh bay 12 trung
binh + SD (n = 3). Pudng mau d6 quy dinh gi6i han ti da cho ndng do Cu trong rau theo
FAO/WHO (2007). Cac ngdi sao biéu thi su khac biét dang ké so véi cac nghiém thirc khong
dung rom ra RS hoac than sinh hoc RB (* P < 0,05, ** P < 0,01, *** P <0,001).

Trong dat ban dia, ndng do Cu trong than cay cai thia 13 6,2 mg/kg va hé s chuyén vi
TFs 12 0,274. Khi thém Cu vao cac nghiém thirc v6i ndng d6 200 mg/kg, nong do Cu trong
than ting 1én dén 7,6 1an nhung hé sé chuyén vi TFs giam 34,9%, so v6i nghiém thic ddi
chimg. Do vay, luong nhd Cu dugc chuyén 1én than cdy cai thia trong khi luong dang ké Cu

duoc tich lily trong ré.
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Hinh 3. Nong d6 Cu trong than cay cai thia va Hé s6 chuyén vi TFs cua Cu tir r& dén than.

Str dung than sinh hoc RB di giam dang ké hé s6 linh dong M ctia Cu, giam sinh kha
dung ctia Cu va giam sy hap thu Cu bai cay cai thia. O cac nghiém thirc néng d6 Cu thap (50
mg/kg), than sinh hoc RB giam dang ké ndng d6 Cu trong than céy cai thia xudng 25,6-41,5%
(P <0,001); nguoc lai, hé so chuyén vi TFs ting 20,7-48,7%, & ham luong than sinh hoc RB
thap va trung binh (1% va 2%), so v6i cac nghiém thirc Cu don. Mure giam ndéng d6 Cu trong
than van khong d6i khi ham luong than sinh hoc RB ting 1én 3% so v6i cac nghiém thirc ham
luong than sinh hoc RB trung binh (2%). Két qua nay ¢ thé do ham luong than sinh hoc RB
thap va trung binh c6 thé da dé hap phu Cu, lam giam sy hap thu Cu cia cay; va do d6, bo
sung ham luong than sinh hoc RB cao hon (3%) cting khong lam giam thém ndng do Cu. 0
cac nghiém thirc ndng d6 Cu cao (200 mg/kg), nong d Cu trong than giam dang ké xudng
16,9-46,0% (P < 0,001), hé sé chuyén vi TFs thay d6i khong dang ké, ting nhe 1,8-13,8%,
so voi cac nghiém thirc Cu don, va ham lugng than sinh hoc RB 3% c6 hiéu qua cao nhét.
Do d6, than sinh hoc RB v6i ham lugng 3% dat hi¢u qua ¢6 dinh Cu trong dét tot hon nhung
no lai khong lam thay d6i sy van chuyén Cu tir ré sang than. Cac nghién ciru trude day cling
6 két luan trong dong. Wang va cong su da két luan rang than sinh hoc tir vo trdu giam nong
d6 Cu trong cay tir 25,24% dén 35,98% [31]. Nejad va Wang da két ludn rang ham lugng Cu
trong cai be xanh va cai thia giam khi str dung than sinh hoc [32-33]. Nghién ctru [10] da
cho théy 5% than sinh hgc tre, than sinh hoc rom ra va than sinh hoc vé qua 6c ché da lam
giam nong d6 Cu cia ré 1an luot 1a 15%, 35% va 26%.
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Déi v6i nghiém thic than sinh hoc RB két hop rom ra (RS), & néng do Cu thap (50
mg/kg), ndng d6 Cu trong than khong thay ddi dang ké (P > 0,05) voi ham lwong RS thip
(10 g/kg), ndng d6 Cu trong than giam nhe 22,1-24,0% (P < 0,05) v6i ham lugng RS cao (20
g/kg), hé s6 chuyén vi TFs khong thay dbi dang ké; so v6i nghiém thirc chi c6 than sinh hoc
RB. Dic biét, trong cac nghiém thirc Cu & ndng d6 200 mg/kg, ndng dé Cu trong than giam
dang ké 17,1-48,1% (P < 0,001), hé s6 chuyén vi TFs ciing giam 1,6-31,0% so voi nghiém
thirc chi c6 than sinh hoc RB, va gié tri cao dang ké duoc quan sat thiy & ham luong RS 20
g/kg. Vi vay, su két hop cua than sinh hoc RB va rom ra RS ¢6 thé giam dang ké sy tich liy
Cu trong cly va su chuyén vi Cu tir r& dén than.

Tuy nong d6 Cu trong cdy cai thia giam khi st dung than sinh hoc RB véi cac nghiém
thirc & nong do Cu cao (200 mg/kg), ndng dd Cu trong than van con twong ddi cao. Nong do
Cu trong than cay cai thia khi sir dung than sinh hoc RB & ham luong thap (1%) va trung
binh (2%) c6 gia tri tir 29,5 mg/kg dén 39,2 mg/kg, gin vuot gia tri tiéu chuin 40 mg/kg theo
FAO/WHO (2007). Nong do Cu trong than khéng vuot qua gia tri tiéu chuan, nhung tiéu thu
cac loai rau ndy c6 thé gdy nguy hai cho ngudi tiéu ding. Khi két hop than sinh hoc RB véi
rom ra RS, nong do Cu trong than thip nhiéu so véi gia tri tiéu chuin. Nong d6 Cu trong than
cdy cai thia khi str dung than sinh hoc RB két hgp rom ra RS & ham lugng RS cao (20 g/kg)
tir 15,3 mg/kg dén 26,6 mg/kg, nam trong gidi han tt nhat cua ndng d6 Cu trong cdy cai thia,
thiic dy ting trudong va khong anh hudng sirc khoe. Vi véy, than sinh hoc RB két hop rom
ra RS ¢6 hiéu qua hon chi sir dung than sinh hoc RB trong viéc giam néng do Cu trong than
cay cai thia.

3.3. Anh huéng dén tang trucng ciia cdy cdi thia

Anh huéng ciia than sinh hoc vo triu va rom ra dén thing truong ciia than cdy cai thia
dugc biéu thi boi hinh 4. S6 liéu duge trinh bay 1a trung binh + SD (n = 3). Cé4c dau hoa thi
biéu thi su khac biét dang ké so véi cac nghiém thirc khong dung rom ra RS hodc than sinh
hoc RB (* P <0,05, ** P <0,01, *** P <0,001).

Déi vé6i cac nghiém thire Cu don, & ndng d6 Cu thap (50 mg/kg), khdi lugng kho va
chiéu cao cia than ting nhe 10,5% va 3,6% so voi nghiém thire d6i chimg. Nguoc lai, khbi
luong khé va chiéu cao cia than giam 26,3% va 18,5% ¢ nong d6 Cu cao (200 mg/kg), so

v6i nghiém thtrc d6i chimg. Do vdy, ndng d6 cao (vuot tiéu chuan) Cu da tic ché sy phat trién
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ctia cdy. Nhimng két qua nay trong dong véi cac nghién ciru trude, nhan manh anh hudéng cua
kim loai nang dén qua trinh nguyén phén té bao ¢ dau ré, giam tdc d6 phéan chia té bao va suy
giam sinh khéi [34]. Nghién ctru [35] cling két luan su sut giam sinh khéi & cai thia va cai 16
duoc trong trong dat 6 nhlem Cu.

O cac nghiém thirc ndng d6 Cu thap (50 mg/kg), ham luong than sinh hoc RB thip nhat
(1%) lam tang khoi lwong kho va chiéu cao cia than cay cai thia, ting 1an luot 9,5% va 5,2%
s0 v6i cac nghiém thirc Cu don. O ham luong than sinh hoc RB trung binh va cao (2% va
3%), khdi lugng kho va chidu cao cia than giam dang ké 9,5-28,6% (P < 0,001) va 5,2-15,7%
(P <0,001), so v6i cac nghiém thae Cu don. Do vay, ham lugng than sinh hoc RB thap (1%)
1a thich hop nhit dé giam nong d¢ Cu trong céy va thic day ting trudng cua ciy trén dit
khong bi 6 nhiém Cu. O céc nghiém thirc nong do Cu cao (200 mg/kg), khéi lwong kho va
chiéu cao cuia than tang 1én khi bo sung than sinh hoc RB so véi cac nghiém thirc Cu don.
Céc nghiém thirc ¢6 ham lugng than sinh hoc RB 2% cho thiy khéi lugng kho va chiéu cao
ctia than cao dang ké so voi cac nghiém thirc ¢6 ham luong than sinh hoc RB 3%. Cu thé, st
dung than sinh hoc RB & ham luong trung binh (2%) dan dén khdi lugng kho va chiéu cao
ctia than tang dang ké 57,1% va 30,4% (P < 0,001). Vi vay, ham luong than sinh hoc RB
trung binh (2%) 14 pht hop nhat dé giam néng d6 Cu trong cdy va cai thién sinh truéng trén
dat 6 nhiém Cu. Nhitng két luan trén phu hop v6i nghién ctru [36], chirng minh sinh khdi ctia
cdy cai be xanh tang dang ké khi sir dung 2% than sinh hoc va giam ¢ mirc sir dung cao hon
to1 6%.

Su gia tang khoi luong khé do than sinh hoc ¢6 thé do mot s6 yéu t6. Thir nhat, than sinh
hoc cé the tang cuong hap thu chét dinh dudng trong dat [37], dAn dén thuc day ting truong
ctia cdy trong. Than sinh hoc c6 thé cai thién tinh chat Iy hoa ciia dat [38], hd tro sy phat trién
cua thyc vat. Tha hai, than sinh hoc c6 kha nang lam giam sinh kha dung cta kim loai ning
trong dat [39]. Su giam kha dung sinh hoc nay lam giam doc tinh cta kim loai nang, do do
thuc day tang truong thuce vat. Tuy nhién, ham lugng than sinh hoc tang thi khéi luong kho
clia cdy c6 the giam. Sy suy giam do d6 pH cua dat ting boi than sinh hoc, c6 thé lam giam
luong dinh dudng sin c6 va sau d6 trc ché ting trudng cua thuc vat [40]. Hon nita, ty 18 than
sinh hoc qué muc co thé c6 tac dong tiéu cuc. Di¢n tich bé mat 16n cua than sinh hoc c6 thé
hap thu chat dinh dudng trong dat, gay ra thiéu chat dinh dudng va giam ting trudng cia
thuc vat [41].

Déi v6i cac nghiém thirc than sinh hoc RB két hop rom ra RS, khéi lwong kho va chiéu
cao cua than tang dang ké (8,7-40,0%, P < 0,01; 5,0-25,8%; P < 0,05) & ndng do Cu 50 mg/kg
Cu, dac biét 1a voi ham lugng RS cao (20 g/kg), so vdi cac nghiém thirc chi cé than sinh hoc
RB. Do véy, bo sung RS trong cac nghiém thirc than sinh hoc RB thiic day ting truéng ctia
cay tot hon so vé6i cac nghiém thic chi c¢6 than sinh hoc RB. Tuy nhién, ddi véi cac nghiém
thirc & ndng d6 Cu cao (200 mg/kg), khéi lwong khod va chiéu cao cia than ting nhe 4,5%—
26,3% (P <0,01) va 11,2-21,9% (P < 0,05) so v&i nghiém thirc chi c6 than sinh hoc RB. Mic
di ndng d6 Cu trong than giam dang ké (P < 0,001) va hé sé chuyén vi TFs ciing giam nhung
chi s6 ting trudng cua ciy cai thia chi ting nhe. Nguyén nhan co thé do luong vi sinh vat
trong dét ting sau khi bd sung RS, va nhiéu chét dinh dudng c6 sin cua thuc vét duoc ¢b
dinh bai vi sinh vat, han ché sy phat trién cta thuc vat [42]. Vi vdy, bo sung RS trong cac
nghiém thirc than sinh hoc RB thiic day ting trudng ciia ciy hon so véi cac nghiém thirc chi
6 than sinh hoc RB.

3.4 M6i twong quan giia tinh linh déng Cu trong dat, si tich liiy Cu trong cdi thia va si ting
truongcua cay

Dé x4c dinh anh huong cia cac dang ton tai Cu trong dat dén sinh kha dung Cu trong
dat va sy ting trudng cua cai thia, mdi twong quan gitta chung duoc phan tich (Bang 4).
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Bang 4. Phén tich tuong quan giira h¢ s linh dong Cu trong dét véi sy hap thu Cu va sy tiang truong
cua cay cai thia.

H¢ s6 twong quan Mr Nong d9 Cu TFs Khdi lwgng kho Chiéu cao
ME 1 0,855™ -0,708™ -0,310 -0,285
Nong do Cu 0,855™ 1 -0,685™ -0,449" -0,295
TFs -0,708™ -0,685™ 1 0,010 -0,235
Khdi lugng kho -0,310 -0,449" 0,010 1 0,894™
Chiéu cao -0,285 -0,295 -0,235 0,894™ 1

* P<0.05,**P<0.01,n=21.

Mbi twong quan t6t gitta su hap thu Cu cta than va hé s chuyén vi TFs v6i hé sb linh
dong Mr (R >0,7; P <0,01). Tuong quan thuan gitra hé s6 linh dong Mr va néng d6 Cu trong
than cdy cai thia cho thdy rang su thay doi cac dang Cu linh dong (F1 va F2) anh huong chu
yéu dén sy tich luy Cu trong céy. Do do, cac dang linh dong quyét dinh sinh kha dung Cu
trong dat, va phan 16n Cu trong thuc vét duge hap thu truc tiép tir cac dang linh dong trong
dat.

Dbi v6i sy tang trudng cua cdy cai thia, khéi lugng kho va chiéu cao cia than khong
tuong quan véi hé s6 linh dong Mr (R < 0,4; P > 0,05). Mic du viéc st dung than sinh hoc
RB va rom ra RS lam giam tinh linh dong cta Cu trong dat va ndng d6 Cu trong than cy cai
thia, nhung khong c6 twong quan gitra h¢ s6 MF va su tang trudng cta cdy. Tir nhimg két qua
nay co thé két luan rang rang cac chi sd ting truong cia cay co thé khong sir dung dé danh
gia 6 nhiém Cu trong dat. Tuy nhién, ngudi ta tim thay tuong quan nghich gitra néng do Cu
va khéi lugng kho cua than cai thia (R > 0,4; P < 0,05). Két qua nay cho thay su ting truong
cua cay cai thia bi anh huong bai sy tich lity Cu trong cay.

4. Két luan

Than sinh hoc tir vo trdu RB c¢6 thé giam sy hap thu Cu 1én than cai thia. Trong dit 6
nhiém Cu véi néng d6 cao (200 mg/kg), ham lwong than sinh hoc RB trung binh (2%) la
thich hop nhat dé giam nong d6 Cu trong than va thiic day sy ting trudng cta cai thia. Trong
dat Cu khong bi 6 nhiém véi nong do Cu thap (50 mg/kg), ham lugng than sinh hoc RB thap
(1%) 12 phtt hop nhat dé cai thién su phat trién cua cai thia. Viéc két hop rom ra RS (20 g/kg)
v6i than sinh hoc RB giam dang ké su hap thu Cu Ién cy va thic day sy ting trudng cua cai
thia tot hon so voi chi bo sung than sinh hoc RB. Than sinh hoc RB két hop rom ra RS lam
giam sy chuyén vi Cu tir ré& dén than. Mdi twong quan t6t giita hé s6 linh dong Mg voi nong
d6 Cu trong than cai thia c6 thé két luanrang Mr c6 thé du doan sinh kha dung Cu trong dat.
Ngoai ra, co dinh Cu trong d4t boi than sinh hoc RB két hop rom ra RS ¢6 thé giam su dich
chuyén cua cac ion Cu?* tir do trong dung dich dét, cai thién chat luong nudc ngdm, phat
trién hé thdng thay van khu vuec.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: T.T.A.T.; Lwa chon phuong phap
nghién ctu: T.T.A.T.; Xur 1y s0 ligu: T.T.AT.; Phén tich mau: TTAT N.T.H.; Liy mau:
N.T.H.; Viét ban thao bai bao: T.T.A.T.; Chmh sua bai bao: T.T.A.T.

Loi cdm on: Nghién ctru nay duogc tai trg béi Truong Pai hoc Thu Déau Mot trong dé tai ma
s0 DT.20.2-028.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duogc sao chép tur nhitng nghién clru trudc day;
khong c6 sy tranh chap 1oi ich trong nhom tac gia.



Tap chi Khi twong Thity van 2024, 767, 66-78; doi:10.36335/VNJHM.2024(767).66-78 76

Tai liéu tham khao

1.

10.

11.

12.

13.

14.

15.

16.

Saravu, K.; Jose, J.; Bhat, M.N.; Jimmy, B.; Shastry, B.A. Acute ingestion of copper
sulphate: A review on its clinical manifestations and management. India J. Crit. Care
Med. 2007, 11(2), 74-80.

Asati, A.; Pichhode, M.; Nikhil, K. Effect of heavy metals on plants: an overview.
Int. J. Appl. Innov. Eng. Manage. 2016, 5, 2319-4847.

Norini, M.P.; Thouin, H.; Miard, F.; Battaglia-Brunet, F.; Gautret, P.; Guegan, R.;
Forestier, L.L.; Morabito, D.; Bourgerie, S.; MotelicaHeino, M. Mobility of Pb, Zn,
Ba, As and Cd toward soil pore water and plants (willow and ryegrass) from a mine
soil amended with biochar. J. Environ. Manag. 2019, 232, 117-130.

Hamid, Y.; Tang, L.; Yaseen, M.; Hussain, B.; Zehra, A.; Aziz, M.Z.; He, Z.L.;
Yang, X. Comparative efficacy of organic and inorganic amendments for cadmium
and lead immobilization in contaminated soil under rice-wheat cropping system.
Chemosphere 2019, 214, 259-268.

Kaur, R.; Bhatti, S.S.; Singh, S.; Singh, J.; Singh. S. Phytoremediation of heavy
metals using cotton plant: a field analysis. Bull. Environ. Contam. Toxicol. 2018,
101, 637-643.

Beiyuan, J.; Tsang, D.C.; Ok, Y.S.; Zhang, W.; Yang, X.; Baek, K.; Li, X.D.
Integrating EDDS enhanced washing with low-cost stabilization of metal-
contaminated soil from an ewaste recycling site. Chemosphere 2016, 159, 426-432.
Mailakeba, C.D.; Rajashekhar Rao, B.K. Biochar application does not improve the
biochemical properties of Ni contaminated soil. Bull. Environ. Contam. Toxicol.
2020, 105, 633-638.

Lwin, C.S.; Seo, B.H.; Kim, H.U.; Owens, G.; Kim, K.R. Application of soil
amendments to contaminated soils for heavy metal immobilization and improved soil
quality-a critical review. Soil Sci. Plant Nutr. 2018, 64(2), 156-167.

Sorrenti, G.; Ventura, M.; Toselli, M. Effect of biochar on nutrient retention and
nectarine tree performance: a three-year field study. J. Plant Nutr. Soil Sci. 2016,
179, 336-346.

Wang, Y.Y.; Ji, H.Y.; Lyu, H.H.; Liu, Y.X.; He, L.L.; You, L.C.; Zhou, C.H.; Yang,
S.M. Simultaneous alleviation of Sb and Cd availability in contaminated soil and
accumulation in Lolium multiflorum Lam. after amendment with Fe-Mn-modified
biochar. J. Clean Prod. 2019, 231, 556-564.

Lu, S.J.; Teng, Y.G.; Wang, Y.Y.; Wu, J.; Wang, J.S. Research on the ecological risk
of heavy metals in the soil around a Pb-Zn mine in the Huize County, China. Chin.
J. Geochem. 2015, 34(2), 540-549.

Lasota, J.; Blonska, E.; Lyszczarz, S.; Tibbett, M. Forest humus type governs heavy
metal accumulation in specific organic matter fractions. Water Air Soil Pollut. 2020,
231, 80.

Wierzbowska, J.; Kovacik, P.; Sienkiewicz, S.; Krzebietke, S.; Bowszys, T.
Determination of heavy metals and their availability to plants in soil fertilized with
different waste substances. Environ. Monit. Assess. 2018, 190(10), 567.

Chivenge, P.; Rubianes, F.; Duong, V.C. Rice straw incorporation influences nutrient
cycling and soil organic matter. Sustainable Rice Straw Manage. 2020, 131-144.
Weng, L.P.; Temminghoff, E.J.M.; Lofts, S.; Tipping, E.; Van Riemsdijk, W.H.
Complexation with dissolved organic matter and solubility control of heavy metals
in a sandy soil. Environ. Sci. Technol. 2002, 36, 4804—4810.

Alvim Farraz, M.C.M.; Lourenco, J.C.N. The influence of organic matter content of
contaminated soils on the leaching rate of heavy metals. Environ. Prog. 2000, 19,
53-58.



Tap chi Khi twong Thity van 2024, 767, 66-78; doi:10.36335/VNJHM.2024(767).66-78 77

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Warne, M.S.J.; Heemsbergen, D.; Mclaughlin, M.; Bell, M.; Broos, K.; Whatmuff,
M.; Barry, G.; Nash, D.; Pritchard, D.; Penney, N. Models for the field-based toxicity
of copper and zinc salts to wheat in 11 Australian soils and comparison to laboratory-
based models. Environ. Pollut. 2008, 156, 707-714.

Zhao, K.L.; Fu, W.J.; Ye, Z.Q.; Zhang, C.S. Contamination and spatial variation of
heavy metals in the soil-rice system in Nanxun County, Southeastern China. Int. J.
Environ. Res. Publ. Health. 2015, 12, 1577-1594.

Bao, S.D. Method of Soil Chemistry Analysis. Chin. Agric. Sci. Technol. Press.
2000, 373-375. (In Chinese)

Cruz, F.J.R.; da Cruz Ferreira, R.L.; Conceicao, S.S.; Lima, E.U.; de Oliveira Neto,
C.F.; Galvao, J.R.; da Cunha Lopes, S.; de Jesus Matos Viegas, |. Copper toxicity in
plants: nutritional, physiological, and biochemical aspects. Kimatu JN (ed) Advances
in plant defense mechanisms, 2022.

Hu, B.; Liang, D.L.; Liu, J.J.; Lei, L.M.; Yu, D.S. Transformation of heavy metal
fractions on soil urease and nitrate reductase activities in copper and selenium co-
contaminated soil. Ecotoxicol. Environ. Saf. 2014, 110, 41-48.

Tessier, A.; Campbell, P.; Bisson, M. Sequential extraction procedure for the
speciation of particulate trace metals. Anal. Chem. 1979, 51, 844-851.

Baruah, N.K.; Kotoky, P.; Bhattacharyya, K.G.; Borah, G.C. Metal speciation in
Jhanji river sediments. Sci. Total Environ. 1996, 193, 1-12.

Beckers, F.; Awad, Y.M.; Beiyuan, J.; Abrigata, J.; Mothes, S.; Tsang, D.C.W.; Ok,
Y.S.; Rinklebe, J. Impact of biochar on mobilization, methylation, and ethylation of
mercury under dynamic redox conditions in a contaminated floodplain soil. Environ.
Int. 2019, 127, 276-290.

Rinklebe, J.; Shaheen, S.M.; EI-Naggar, A.; Wang, H.; Du Laing, G.; Alessi, D.S.;
Sik Ok, Y. Redox-induced mobilization of Ag, Sb, Sn, and Tl in the dissolved,
colloidal and solid phase of a biochar-treated and un-treated mining soil. Environ.
Int. 2020, 140, 105754,

Zhang, Y.F.; Wang, J.M.; Feng, Y. The effects of biochar addition on soil
physicochemical properties: A review. Catena 2021, 202, 105284.

Chen, C.; Liao, M. Research progress on the remediation of soils contaminated by
heavy metals. Trace Elem. Sci. 2004, 11(10), 1-8.

Zhang, X.K.; Wang, H.L.; He, L.Z.; Lu, K.P.; Sarmah, A.; Li, JW.; Bolan, N.S.; Pei,
J.C.; Huang, H.G. Using biochar for remediation of soils contaminated with heavy
metals and organic pollutants. Environ. Sci. Pollut. Res. 2013, 20, 8472-8483.
Zhou, D.; Ghosf, S.; Zhang, D.; Liang, N.; Dong, X.; Wu, M.; Pan, B. Role of ash
content in biochar for copper immobilization. Environ. Eng. Sci. 2016, 33, 962—969.
Cui, Y.S.; Du, X.; Weng, L.P.; Zhu, Y.G. Effects of rice straw on the speciation of
cadmium (Cd) and copper (Cu) in soils. Geoderma. 2008, 146(1-2), 370-377.
Wang, Y.Y.; Zheng, K.X.; Zhan, W.H.; Huang, L.Y; Liu, Y.D.; Li, T.; Yang, Z.H.;
Liao, Q.; Chen, R.H.; Zhang, C.S. Highly effective stabilization of Cd and Cu in two
different soils and improvement of soil properties by multiple-modified biochar.
Ecotoxicol. Environ. Saf. 2021, 207, 111294.

Nejad, Z.D.; Jung, M.C. The effects of biochar and inorganic amendments on soil
remediation in the presence of hyperaccumulator plant. Int. J. Energy Environ. Eng.
2017, 8, 317-329.

Wang, Y.Y.; You, L.C.; Lyu, H.H.; Liu, Y.X,; He, L.L.; Hu, Y.D.; Luo, F.C.; Yang,
S.M. Role of biochar-mineral composite amendment on the immobilization of heavy
metals for Brassica chinensis from naturally contaminated soil. Environ. Technol. Innov.
2022, 28, 102622.



Tap chi Khi twong Thity van 2024, 767, 66-78; doi:10.36335/VNJHM.2024(767).66-78 78

34. Seregin, 1.V.; Kozhevnikova, A.D. Physiological role of nickel and its toxic effects on
higher plants. Russ. J. Plant Physiol. 2006, 53, 257-277.

35. Lin, M.Z.; Jin, M.F. Soil Cu contamination destroys the photosynthetic systems and
hampers the growth of green vegetables. Photosynthetica 2018, 56, 1336-1345.

36. Awad, M.; Liu, Z.; Skalicky, M.; Dessoky, E.S.; Brestic, M.; Mbarki, S.; Rastogi, A.; El
Sabagh, A. Fractionation of heavy metals in multi-contaminated soil treated with biochar
using the sequential extraction procedure. Biomolecules 2021, 11(3), 448.

37. Almaroai, Y.A.; Eissa, M.A. Effect of biochar on yield and quality of tomato grown
on a metal contaminated soil. Sci. Hortic. 2020, 265, 109210.

38. Bashir, S.; Rehman, M.; Yousaf, M.; Salam, A.; Gulshan, A.B.; Igbal, J.; Aziz, |,
Azeem, M.; Rukh, S.; Asghar, R.M.A. Comparative efficiency of wheat straw and
sugarcane bagasse biochar reduces the cadmium bioavailability to spinach and
enhances the microbial activity in contaminated soil. Int. J. Phytorem. 2019, 21,
1098-1103.

39. Xu, P.; Sun, C.X.; Ye, X.Z.; Xiao, W.D.; Zhang, Q.; Wang, Q. The effect of biochar
and crop straws on heavy metal bioavailability and plant accumulation in a Cd and
Pb polluted soil. Ecotox. Environ. Saf. 2016, 132, 94-100.

40. Sayyadian, K.; Moezzi, A.; Gholami, A.; Panahpour, E.; Mohsenifar, K. Effect of
biochar on cadmium, nickel and lead uptake and translocation in maize irrigated with
heavy metal contaminated water. Appl. Ecol. Environ. Res. 2019, 17(1), 969-982.

41. Kocsis, T.; Kotroczo, Z.; Kardos, L.; Biro, B. Optimization of increasing biochar
doses with soil-plant-microbial functioning and nutrient uptake of maize. Environ.
Technol. Innov. 2020, 2, 101191.

42. Wang, D.D.; Li, H.X,; Hu, F.; Wang, X. Role of earthworm-straw interactions on
phytoremediation of Cu contaminated soil by ryegrass. Acta Ecol. Sin. 2007, 27(4),
1292-1299.

Influence of rice husk biochar combined with rice straw on
reducing copper accumulation in pak choi

Tran Thi Anh Thu'*, Nguyen Thanh Hung?
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Abstract: The objective of this study is to explore and evaluatethe effect of rice husk
biochar (RB) combined with rice straw (RS) in reducing Cu uptake by pak choi through
changing the bioavailability of Cu in soil. Plant growth parameters, Cu concentration in
plants, translocation factor (TFs), and mobility factor (Mr) were determined. The results
indicate that RB biochar can reduce Cu uptake by pak choi. In Cu-contaminated soil (200
mg/kg), medium biochar RB proportion (2%) is most effective in reducing Cu concentration
in shoot and improving the growth of pak choi. In non-contaminated Cu soil (50 mg/kg),
low biochar RB proportion (1%) is most suitable for improving growth of pak choi. The RS
rice straw (20 g/kg) and biochar RB co-exposure treatments can limits Cu uptake on plants
and enhances plant growth better than only biochar RB alone treatments. The RB biochar
combined with RS rice straw reduces Cu translocation from roots to shoots. Additionally,
the good correlation between Mr and shoots Cu concentration suggests that Mr can be used
to predict Cu bioavailability in soil.

Keywords: Biochar; Copper; Bioavailability; Mobility factor; Pak choi.
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Tém tat: Thiy ngan 1a mot trong nhitng kim loai chira doc t6 c6 ngudn gde ty nhién ciing
nhu tir hoat dong kinh té x3 hoi va dé tich ty trong nudc mit gy anh hudng dén sirc khoe
con ngudi. Bai viét trinh bay két qua nghién ciru ham luong Hg trong nudc mit khu vuc
Pong bang séng Curu Long dugc thuc hién trong mua kho 2023-2024. Vi viée st dung
phuong phéap phan tich phd hap thu nguyén tir, mirc phat hién thip nhat ciia phuong phap
do khoang 0,2 g, két qua cho thdy ham luong Hg trung binh tai tat ca cac diém chua vugt
Quy chuan QCVN 08: 2023/BTNMT cua B Tai nguyén va M61 truong (gia tri gidi han t6i
da cac thong s6 anh huong t6i sirc khoe con ngudi) nhung da vuot Quy chuan ctia Canada
va Lién Bang Nga. Viéc phat hién ham lugng Hg ton tai trong moi truong nudc mit tai hau
hét cac dia diém trong khu vire nghién ctru va c¢6 xu hudng tang so voi nghién ciru ma ching
t6i thuc hién trong nam 2013, diéu nay din dén nguy co Hg di vao hé sinh thai rat 16n. Ky
vong két qua nghién ctru gitp cho ngudi dan, cac nha quan 1y trong viée st dung hop 1y tai
nguyén nudc trong thoi gian toi.

Tir khoa: Dong bang song Ctru Long; Hap thu nguyén tir; Kinh té - x3 hoi; Ham luong thuy
ngan; Nudc mat.

1. Gi6i thi¢u

Thily ngan (Hg) 1a mot trong nhitng ddc t6 rat nguy hiém. Hg ton tai & dang long, dé boc
hoi tuy nhién dé dang hoa tan vao trong nudc mit tir x6i mon, rira troi dat, qua trinh phong
hoa da, chay rung, thoat dong sinh hoat san xudt ctia con nguoi nhu d6t nhién liéu hoa thach,
chat thai y té, chat thai tir cac d6 thi cling gop phan dang ke [1]. Véi liéu lwong nho chua 1am
huong dén sirc khoe con ngudi, tuy nhién viée tiép xtc, uong trong thoi gian dai co the gay
anh huong dén hé than kinh, giam thi luc, thinh giac, ho hip [2].... Bén canh dit liéu vé Hg
trong nudc mat tai ving nghién ctru da twong ddi cil thi tinh doc ciia Hg rat cao, do d6 can
thiét tién hanh nghién ctru. Lién quan kim loai ndng tdn tai trong nudc mat trén 1anh thd Viét
Nam ¢6 rat nhiéu cong trinh nghién ciru [3-5]. Trén luu vyc song Mekong va ving Dong
bang séng Ctru Long (PBSCL) ¢6 mdt s6 cong trinh nghién ctru lién quan dén kim loai ning
[6-11]. Lién quan dén ham luong Hg trong nudc mdt tai vang nghién ctru, trude day co cac
nghién ctru [1,2,12]. Nhin chung trong diéu kién bién doi khi hau cung vé6i d6 1a hoat dong
sinh hoat san xuat ctia con ngudi ngay cang gia ting, 6 nhiém kim loai ning néi chung va Hg
nodi riéng ngay cang dugc cac nha khoa hoc quan tam, tuy nhién tai vung DPBSCL dir li¢u
twong doi ci.

Véi dién tich luu vye khoang 810.000 km?, dai hon 4.763 km, sdng Mekong chay qua
06 qudc gia gdbm: Trung Quoc Thai Lan, Myanmar Lao, Campuchia va Viét Nam (Uy hoi
séng Mekong). Trudc khi d6 ra Bién Pong, song Mekong chia thanh 2 nhanh: Tién Giang (6
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ctra) va Hau Giang (3 ctra). Trude day, da c6 nhiéu nghién ctru vé 6 nhiém kim loai ning,
bao gdm ca thuy ngan, trong nude mit & Viét Nam néi chung va khu viuec PBSCL néi riéng
nhu di dé cap o trén. Tuy nhién, hdu nhu chua ¢ céng trinh nghién ciru méi ndo vé Hg tai
DBSCL trong thoi gian gan day. Do d6, viée tién hanh nghién ciru méi nhim cép nhat tinh
hinh 6 nhiém Hg trong ngudn nudc mit khu vuc nay 1a rit can thiét. Chinh vi thé, nghién cru
s& phan tich ham lwong Hg trong 40 vi tri doc song Tién, song Hau va cac cira séng, song
nhanh tai PBSCL trong mua khoé nam 2023-2024.

2. Khu vuc nghién ciru va phwong phap nghién ciru

2.1. Khu vue nghién ciru

Khu vuc nghién ciru 1a PBSCL, bao gém song chinh Tién Giang, Hau Giang; hé thong
ctra Tiéu, Pai, Ba Lai, Him Ludng, C6 Chién, Cung Hau, Pinh An, Tran Dé va cic song
nhéanh d6 vao, véi dia diém mau duge bé tri nhu hinh 1.
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Hinh 1. Luoc d dia diém lay mau [13].

2.2. Phwong phap nghién curu

Dung cu ldy mau: model 1120-G42 (Wildco-Hoa KJ).

Phuong phap 1ay mau: dugc thyuc hién theo tiéu chuan qudc gia Viét Nam (TCVN 6663-
6:2018, ISO 5667-6:2014) [14].

Phuong phép bao quan mau: duoc thuc hién theo Tiéu chuan qudc gia Viét Nam (TCVN
6663-3:2016, ISO 5667-3:2012) [15].

Xir Iy mau phan tich: dugc tién hanh loc qua giéy loc (0,4 pm), dinh mtrc 20 ml, st dung
thiét bi pha mau vi song trude khi do (Model: MW 680 San xuat: Aurora - Canada) theo
chuong trinh TRANSFORM®680 [16].

Phan tich ham lwong Hg: bang méay quang phd hip thu nguyén tir (Model: ZEEnit
700 San xuat: Analytik-Jena - Ptic) ciing v6i sach huéng dan va chuong trinh WinAAS Ver
kém theo may. Mirc phét hién thap nhat cia phuong phap do khoang 0,2ug [16].
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3. Két qua va thao luan

4"

Hinh 2. Thu mau, bao quan, xir Iy va phan tich ham luong Hg.

3.1. Két qud nghién ciru

81

) Véi tong s6 40 diém lay mau duoc thyc hién trong mua khd nim 2023-2024, két qua cho
thay ham lugng Hg trong nudc mat song Mekong (doan chdy qua lanh thoé Viét Nam) nhu
trong bang 1 (song chinh) va bang 2 (song nhanh).

Bang 1. Ham lugng Hg trong nudc mat trén séng chinh [pg/1].

Ham Ham

STT Miu Kinh d9 Vi dd hrgng STT Miu Kinh d Vi do lwgng
Hg Hg

1 Song Tién 1~ 105°19'48"  10°48'36" 0,14 15 HamLudng2 106°24'36" 10°7'12" 0,75
2 Song Tién2  105°46'12"  10°17'24" 0,16 16 HamLudng3 106°35'60" 9°58'12" 0,79
3 Séng Haul  105°7'48" 10°41'60" 022 17 CHChiénl  106°22'48" 9°58'12" 0,30
4 Séng Hau2  106°41'24"  10°17'24" 031 18 CHChién2  106°29'24" 9°55'12" 0,34
5 CuaTiéul  106°30'36"  10°18'36" 036 19 C6Chién3  106°33'36" 9°50'60" 0,44
6 CiaTiéu2  106°37'12"  10°16'48" - 20 CungHaul  106°2024" 9°58'48" 0,62
7 CuaTiéu3  106°4424"  10°15'36" 034 21 CungHau2  106°26'24" 9°52'48" 0,60
8 CiraPail  106°27'36"  10°13'12" 051 22 CungHau3  106°300" 9°48'36" 0,88
9 Cirabai2  106°3524"  10°14'24" 055 23  DinhAnl 106°6'36" 9°45'36" 0,39
10 CiraPai3  106°42'36"  10°11'24" 061 24  PinhAn2 106°12'0" 9°39'36" 1,18
11 BaLai 1 106°26'24"  10°15'36" - 25  PinhAn3 106°17'60" 9°35'24" 0,72
12 Ba Lai 2 106°35'24"  10°10'48" 031 26 Tran DBé 1 106°4'12" 9°43'48" 0,57
13 Ba Lai 3 106°41'24" 10°3'0" 026 27 Trin Dé 2 106°7'48" 9°37'48" 0,63
14  HamLudngl 106°20'60"  10°12'36" 079 28 Trin Dé 3 106°12'0" 9°30'36" 0,59

Ghi chu: “-”: Khong phat hién.
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Béang 2. Ham lugng Hg trong nuwéc mat trén sdng nhanh [ug/1].
Ham Ham
STT Miu Kinh d Vi a6 lwgng STT Miu Kinh a9 Vi dd hrong
Hg Hg
29 LongUbng1l 106°42'36"  10°18'36" 0,12 35 Lang Thé 1 106°16'48"  9°55'48" 0,22
30 LongUbng2 106°4124"  10°17'24" 0,45 36 Lang Thé2  106°17'60"  10°0'36" 0,19
31 Rach Viing 1 106°42'0" 10°9'36" - 37 Céu Quan 1 106°12'0" 9°47'24" 0,56
32 Rach Viing 2 106°42'0" 10°11'24" 0,52 38 CAu Quan 2 106°7'12" 9°45'36" 0,28
g3 VamNUOC nceigugt 10°936" 055 39 My Thamh1  106°1012°  9°2512" -
Trong 1
3 NUS
34 Vf:;ngugc 106°2060"  10°1012" 043 40 MyThanh2  106°9'36"  9°24'36" 0,11
Max (séng nhanh) 0,56
Min (s6ng nhanh) -
Trung binh (séng nhanh) 0,34
Max (ving PBSCL) 1,18
Min (vung BDBSCL) -
Trung binh (ving PBSCL) 0,47
Ghi chu: “-”: Khong phat hién
Bang 3. Ham luong Hg trong nudc mat séng Mekong so véi Quy chuan Viét Nam va mot sé nudce
trén thé gidi [ua/l].
Quy chuén Viét Nam [17] Hoa Ki [18] Canada [19] Lién Bang Nga [20]
Ham luong Hg 1,00 0,94 0,026 0,01

Két qua danh gia chi ra:

- Ham lugng Hg trén séng chinh: trung binh 0,51 pg/l (dao dong tir khong phat hién dén
1,18 pg/l).

- Ham lugng Hg trén song nhanh: trung binh 0,34 pg/l (dao dong tir khong phét hién dén
0,56 pg/l).

- Ham lugng Hg viung nghién ctru: trung binh 0,47 png/l (dao dong tir khong phat hién
dén 1,18 pg/l).

- Ham lugng Hg song chinh Tién Giang, Hau Giang cao hon s6ng nhéanh.

- Ham lugng Hg c¢6 xu huéng ting dan tir phia thugng ngudn vé phia ha luu va tir noi
dong ra séng 16n.

- Ham luong Hg tai viing nghién ctru (0,47 pg/l) chua vugt Quy chuan QCVN 08:2023/
BTNMT ciia Viét Nam vé gi4 tri gioi han tdi da céc thong s6 anh hudng tdi sirc khoe con
ngudi (1,00 pg/l). Khi so véi Quy chuan Hoa Ki (Gia tri tham khao doc tinh nude mit, 0,47
ng/l so voi 0,94 ug/l), He tai ving nghién ciru chua vuot. Riéng so véi Quy chudn Canada
(Chét luong nudc miat bao vé doi séng thuy sinh, 0,47 pg/l so véi 0,026 pg/l) va Lién Bang
Nga (Bao vé thién nhién thuy sinh song, 0,47 pg/l so véi 0,01 pg/l), Hg tai vung nghién ctru
da vuot.

- Ham lugng trung binh Hg tai ving nghién ciru ¢6 xu hudng ting 1én dang ké so voi
nghién ctru duge ching t6i thyc hién vao nam 2013 (0,47 pg/l so v6i 0,10 pg/l) [2]. Trude
tinh hinh trén, rat can giai phap nham han ché tinh trang 6 nhiém tur phia thuong ngudn, tir
hoat dong sinh hoat san xuat cia ngudi dan trong ving ciing nhu can c6 dinh hudng chién
lugc trong viéc khai thac, sir dung hop 1y tai nguyén nude, han ché tdi da anh hudng ciia kim
loai ning noi chung va Hg néi riéng dén strc khoe con ngudi.
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3.2. Thao ludn

Qua nghién ctru ¢6 thé rat ra mot sé nhan xét sau, hién tugng ham luong Hg trong cac
dong song chinh va cac song nhanh 6 vung noi ddng c6 xu hudng ting dan khi tién ra phia
bién c6 thé duogc giai thich bai cac tc nhén sau day. Su phong hoa va x61 mon cua cac tram
tich chira Hg tich tu tir cac ngudn dia chit nhu nui lira hodc song sudi co dai khi bi phong hoa
va x61 mon s€ giai phong Hg vao méi truong nudce. Hoat dong khai thac khoang san nhu khai
thac d4, khoang san c6 ngudn gdc tir trAm tich ciing c6 thé 1a nguyén nhan gdp phan lam gia
tang ham luong Hg trong cac dong séng. Bén canh d6, cac hoat dong sinh hoat va san xuat
ctia con ngudi tir cac khu déan cu, khu cong nghiép, nha may, ... c6 thé chira Hg va xa ra cac
dong song, gbp phan lam gia ting ham luong Hg. Ngoai ra, canh tic nong nghiép sir dung
qua mirc phan bon, thudc trir sdu c6 chira Hg ciing c6 thé lam gia ting lwong Hg tich tu trong
nude mat. Nhin chung, sy gia ting ham lugng Hg trong cac dong sdng chinh va song nhanh
c6 thé 1a két qua cua sy tong hop cac qua trinh dia chat, khai thac khoang san ciing nhu cac
hoat dong sinh hoat, san xuat va nong nghiép ctia con ngudi.

4. Két luén

Hg 1a nguyén t6 rat doc, co ngudn gbc tu nhién, hoat dong kinh té xa hoi va tich tu trong
nuoc nén nguy co di vao chudi thirc an sinh thai va anh hudng dén sirc khoe con ngudi néu
tiép xtic, udng trong thoi gian dai. Ham lugng Hg trung binh tai khu vye nghién ctru chua ghi
nhan vuot ngudng tiéu chuan chit lugng nudc sinh hoat theo Quy chuan Viét Nam, tuy nhién
s0 voi Quy chuan ciia mot sé nudc thi ham luong Hg phan tich da vuot ngudng cho phép.
Qua phan tich cho thay, ham luong c6 xu hudng ting dan khi tién ra phia bién, tir ndi dong
ra song chinh. So v&i nghién ctru trude day, Hg ¢ xu hudng ngay cang ting, diéu nay chimg
to hoat dong sinh hoat san xuat ctia ngudi dan ciing dong vai trd quan trong trong viéc tich tu
Hg trong nudc mit. Trude tinh trang trén, can thiét c6 nhitng giai phap tuyén truyén nham
giam thiéu dén murc thap nhét cac hoat dong lam gia taing ham luong Hg ra moi truong.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: P.T.D; Lwa chon phuong phap nghién
ctru: P.T.D.; Xir 1y s6 lidu: P.T.D.; Phan tich mau: P.T.D.; Liy méau: P.T.D.; Viét ban thao
bai bao: P. T D.; Chinh stra bai bao. P.T.D.

Loi cam on: Nghién ctru nay dugc hd trg Truong Dai hoc Pong Thap, tac gia xin chan thanh
cam on.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua duoc cong bd & dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong
c6 su tranh chap loi ich trong nhom tac gia.
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Evaluation of mercury concentration in surface water in the
Mekong River Delta
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Abstract: Mercury is one of the naturally occurring as well as socioeconomically derived
toxins and easily accumulates in surface water, posing a significant threat to human health.
This article presents the results of Hg content in the surface water of the Mekong River
during the dry season of 2023-2024. Using atomic absorption spectroscopy analysis, with a
minimum detection level of the method around 0.2 pg, the results show that the average Hg
concentration at all sampling points did not exceed the QCVN 08:2023/BTNMT standard
of the Ministry of Natural Resources and Environment (maximum limit value for parameters
affecting human health) of Vietnam but did exceed the standards set by Canada and the
Russian Federation. Although not at an alarming level yet, the fact that Hg has been detected
in surface water at most collected sampling locations and a tendency to increase has
recorded compared to the research in 2013. The findings imply the high-risk potential of Hg
entering the surface water ecosystem. It is hoped that the research results will assist the
public and managers in the rational use of water resources in the coming time.

Keywords: Mekong Delta; Atomic absorption; Socioeconomical; Hg concentration;
Surface water.
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