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Bai bao khoa hoc
Nghién ciru xac dinh nguyén nhan gay triéu cwong cao kém theo
song lén tai ven bien Tay Ca Mau
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Tém tat: Trong nghién ctru nay, hién twong va nguyén nhén triéu cudng cao kém theo song
16n gay sat 16 dé bién Tay Ca Mau trong ngay 2—3 thang 8 nim 2019 duoc phan tich dwa
theo sd liéu quan tric tai tram khi tuong hai van Pht Qudc va Thé Chu, tram thuy van Séng
DPéc va sb lidu tai phan tich gio, song tt ECMWF va muc nude tr HY COM. Trong d6, Thd
Chu va Pht Qudc 1a 2 tram khi tuong hai van thudc dao trén khu vuc bién Tay Nam B9,

tram thuy van Song Déc cach cira bién khoang 1,5 km, c6 thé ghi nhan dugc nude dang tir
ctra bién truyén vao. Két qua cho thay, s6 liéu quan trac muc nudc tai tram thuy van Song
Déc da ghi nhan nuéce dang cao bat thuong vao budi chidu t6i ngay 02—03 thang 8 nim
2019, nguyén nhan do nudc dang tir ctra bién truyén vao. Tai ven bién Tay Ca Mau xuit
hién dong thoi thuy tridu cao kém theo nudc dang do gié va song 16n, trong d6 song limg
c6 déng gop rat dang ké trong muc nudc dang tong hop. Nguyén nhan gay nudc dang kém
theo song 16n tai khu vuc 1a do gié mua Tay Nam manh, duy tri dai ngay trén khu vuc, dang
chu ¥ nhat 1a vung gié manh trén khu vuc Tay Bic va Nam Miii Ca Mau d3 gy nhiing dot
song luimg cao. Két qua cua nghién ciru c6 y nghia trong giam sat, du bao va canh bao hién
tugng triéu cuong cao bat thudng, song 16n tai khu vue.

Tir khéa: Tridu cuong; Nudc dang bat thuong; Song 16n; Song limg; Tay Ca Mau.

1. M& dau

Thong tin vé& muc nudc va song bién c6 ¥ nghia quan trong nhét trong phong tranh thién
tai, quy hoach va phat trién kinh té trén bién va vung ven bo. Chinh vi vay, nhu cau can co
thong tin du béo, canh bao tin ciy ngay cang cao, nhét 1a trong tinh hudng c6 nude bién dang
cao keém theo song 16n tai khu vuc. Dao dong myc nude bién duoc chia ra lam hai loai chinh,
d6 1a loai dao dong co chu ky, dic trung nhat 13 thuy triéu; loai dao dong khéng c6 chu ky
bao gém dao dong dang, rat do gi6 va  ap xuét khi quyén Trong nhiing dao dong ké trén
nguy hiém nhat 1a hién tuong nuéc dang do bao va ap thap nhiét doi (ATND). Tuy nhién,
trong thuc té tai mot sd viing ven bién, cang bién va cira song da xuét hién muc nudc bién
dang cao bét thu:ong kém theo song lon ngay ca khi khong c6 bao va ATND.

Thuat ngir “triéu cudng” ma dan gian thuong goi la hién tugng myc nudce bién dang cao
tai ving ven bo. Trong d6, d cao ctia muc nudc 1a tong hop ciia d6 cao triéu thién van (do
mit trang, mit troi) va nudce dang do gid, do séng (goi chung 1 nude dang). Triéu thién vin
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1a dao dong c6 chu ky va co thé dy tinh voi d6 tin cdy cao trudce thoi gian dai, trong khi d6
nuge dang l1a yéu t6 khong co chu ky va chi co thé du béo tin cdy trude khoang thot gian
ngan (1-3 ngay), ‘tuy thudc vao cong nghé du bao khi twong hai van. Nudc déng xuét hién
tring vao thoi diém thuy tridu cao s& rat nguy hiém, gay ngap lut, sat 16 dé bién, xdm nhép
man sau trong nodi dong, Chinh vi vy, nuéc dang da dugc quan tam va dau tu nghién ctru
tir 1au. Theo mot s6 nghién ctru ¢ nudce ngoai, da phan nguyén nhan gdy muc nude dang cao
bét thuong ¢ ving ven bién, ctra séng 1a do su cong hudng ciia mot sé soéng cé chu ky dai tur
lan truyén vao tir ngoai khoi . Céc séng c6 chu ky dai nay dugc hinh thanh  boi mot 5O
nguyén nhan nhu: nhiéu dong khi ap (chénh Iéch ap sut khi quyen trong khong gian hep, su
dich chuyén cua cac front lanh), song than, cac hoat dong dia chan dia phuong, cac song ndi
va dong chay siét [1-8]. Ngoai ra, trong mot s6 dot gid mua manh, kéo dai, thoi theo huong
6n dinh ciing gy nén nuéc dang 16n [9— 10] Theo mét s nghién ctru & nude ngoai thi nhidu
dong khi ap la thuong la nguyén nhén pho bién gdy nudc dang ving ven bién cao bat thuong
va thuong xay ra trong mot s6 thang nhat dinh cta nim tuy theo ting khu vuc [2, 4, 6]. Tuy
nhién, xdc dinh chinh xac thoi diém xay ra dé co thé du bao, canh bao con gip nhiéu kho
khan. D3 c6 rat nhiéu trudng hop muc do giy thiét hai do nudc déng cao thuong gy nén
khong kém so véi tac dong cua song than nén mot sd chuyén gia nude ngoai goi hién tuong
nay 1a “Meteorological Tsunamis” hoic song “Seiche” [1, 2, 4, 7]. O mdt s6 nudc nhu My,
Nhat Ban, Ha Lan, Tay Ban Nha..., muc nudc bién dang cao bat thuong da ghi nhan tai
nhiéu viing ven bién gaynén tham hoa l6n va duoc gan véi cac tén goi khac nhau cho timg
dia phuong [3-4, 9, 10]. Tai Viét nam, vao cac thang cu6i va dau nam tai mot s6 khu vuc &
mién Trung nhu Tuy Hoa—Phu Yén xuat hién myc nudc bién dang cao bat thuong kém theo
song 16n (dan gian hay goi 13 triéu cuong). Hién tuong muc nudc bién dang cao bat thudng
tai Tuy Hoa, Phu Yén dé dugc phén tich dya theo s6 li¢u quan trac muc nudc tai tram thuy
van Pha Lam (cach cira bién khoang 2 km) va tram quan trac muc nude bd sung tai cira bién
Tuy Hoa vao thang 12/2016 [11-12]. Nghién clru ctia nhém tac gia [12-15] ve hién tuong
tridu cuong cao kém theo song 16n cho thdy ngoai thiy tridu thi tic dong truc tiép cua gio
mua Dong Bac va gian tiép thong qua hiéu ing Ekman (do dong chay manh ven doc bo bién
Trung B¢ xuét hién trong mua gio mua Dong Bic) 1a nguyén nhan gdy nude dang tai khu
vyc. Day la nguyén nhan khong phai tat ca nhirng ngay c6 thuy triéu cao thi myc nude bién
lai cao bét 'thuong ma chi vai ngay trong s6 do. Trong truong hop myc nudc dang cao bat
thuong xuat hién tring vé6i thoi diém thuy tridu cao, két hop véi song lon s€ tro nén rit nguy
hiém nhu gay ngap lut, x01 16 vang bo, xam nhép man trong ndi dong, dic biét ddi voi hoat
dong cua tau, thuyen trong cang do boi nhiing tac dong khong nhiing theo phuong thang
ding (myc nude bién dang cao) ma con theo phuwong ngang (hé théng dong chay) ciing rat
manh [11].

Trong nghién ctru nay, hién trong muc nudc bién dang cao bat thudng kém theo song
16n gay tran, sat 16 dé bién tai ving ven bién huyén Tran Vin Thot, Ca Mau trong ngay 02—
03 thang 8 nam 2019 dugc phan tich dua trén s6 li¢u quan tric tai tram khi tuong hai van,
thuy van va sb lidu tai phan tich gio, song va nuéc dang. Két qua cta nghién ctru dé khang
dinh ¢ hién tuong xuat hién nude bién dang cao, kém theo song 16n tai khu virc ma cac
phuong tién truyén thong, chinh quyén dia phuong da phan anh, ddng thoi qua dé xac dinh
nguyén nhan gay nudc dang va song 16n tai khu vuc, qua do6 dinh hudng xay dung quy trinh
du bdo, canh bao hién tugng nay tai khu vuc.

2. SO liéu va phwong phép phén tich

Pham vi khu vuc ven bién nghién ctru thé hién trén hinh 1 véi vi tri sat 16 tai diém P2.
Tai khu vuc ven bién Tay Ca Mau khong c6 tram khi tugng hai van, tuy nhién, cach ctra bién
khoang 1,5 km c6 tram thuy vian Ong Pdc nén it nhiéu ghi nhan dugc nudc dang tir bién
truyén vao trong dot triéu cuong nay (Hinh 1). Trén ving bién Tay Nam B0 ¢6 2 tram khi
tuong hai van 1a Pha Quoc va Thé Chu (hinh 1), s6 quan tric £16 va song tai 2 tram nay dugc
thu thap tir ngay 29/7 dén 05/8 niam 2019 dé danh gia dién bién gi6 va song trén khu vyc. Tai
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tram khi tuong hai van, gio dugc quan | tric tai cac 6p 01, 07, 13 va 19 gio, séng dugc quan
trac theo wdc luong bang mét vao 03 &p ban ngay 07, 13 va 19 gid, nén c6 han ché trong
phan tich danh gia. S6 liéu tai phan tich tir Co quan khi twong han vira Chau Au (ECMWF—
European Centre for Medium—Range Weather Forecasts) vdi do phan giai 0,25° dugc sur
dung dé danh gia d6 16n va hudng truyén cia gid, song trén khu vuc [16]. Trong d6, song
duogc phan tich cho ca séng c6 nghia H(Sig.), song gi6 (H_Wind) va song luing (H_Swell).
Muc nuée duge trich xudt tir sé liéu cia HYCOM (Hybrid Coordinate Ocean Model) do
phén giai 0,08°, la gia tri tinh theo mbc muc trung binh toan cau. T chudi sd liéu muc nude
theo thoi gian cia HYCOM c6 thé udc luong d6 16n nude dang tai cac vi tri [17]. Mot sb
nghién ctru trude da chi ra nhan rang, vé dinh luong s liéu tai phan tich thuong thién thap
so v6i thuc té, tuy nhién da phan anh tuong ddi tot xu thé cua cac yéu té khi twong hai vin
[18].

Dé xé4c dinh do 16n nudc dang trong cac dot triéu cuong nay, phuong phap binh phuong
t6i thiu duoc Gmg dung dé phan tich diéu hoa va du tinh thaty triéu, sau d6 loai thuy triéu
tir muc nudc quan tric dé thu dugc nude dang [19].

11°N
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10°N 1 :
o
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FThO Chu : :
100'E 10Z°E 104°E 106°E 108°E - 110° S P24 Diem xoi lo b /
~PRRETT
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Hinh 1. Pham vi khu vuc nghién ctu va vi tri tram, diém phan tich dit liéu.
3. Két qua va thao luin

3.1. Hién twong triéu cuong cao, séng Ién tai ven bién Tay Ca Mau

Hién tuong sat 16 bo bién va xam thuc tai khu vuc ven bién Nam B6 n6i chung va Ca
Mau néi riéng van dién ra hang niam, nhat 13 trong cac dot triéu cudng kém theo song 16n va
mua 1ii trong ndi dong. Theo thong ké ctia Chi cuc Thuy lgi tinh Ca Mau [20], & khu vuc bd
bién Tay Ca Mau muc do sat 16 tir 20—25 m/nam, dac bi¢t cé nhiing noi 1én dén 50 m/nam;
mirc d6 nay ¢ khu vuc ven bién Dong Ca Mau tir 45—-50 m/nam. Trén tuyén dé bién Tay Ca
Mau c6 05 vi tri sat 10 rt nguy hiém nhu doan Nam vam Séng Pdc (Thi trdn séng Pdc,
huyén Tran Vin Thoi), Nam Kénh Méi (xa Khanh Hai, huyén Tran Vin Thoi), dé bién Béc
vam Kénh Méi (xd Khanh Binh Tay, huyén Tran Vin Thoi), doan bd bién ndm trong ké ly
tdm 1.186 m va doan bd Béc, bo Nam Tiéu Dira. Nhitng nim gan ddy, cr vao thoi ky gid
mua Tay Nam hoat dong manh trén khu vyc (thang 7-10), ven bién Tay Ca Mau thuong Xuét
hién tir 1-3 dot nudce bién dang cao bit thuong kém theo song 16n (hay gon goi 1a tridu cudng,
song lon) gay nudc tran d¢, sat 16 bo bién nghiém trong. Gan day, dang chi ¥ nhit 1a dot
tridu cudng kém theo song 16n vao ngay 02-03 thang 8 ndm 2019 va dot ngay 11-12 thang
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7 nam 2022 da dugc cac phuong ti¢n ‘gruyén thong, va chinh quyén phan anh. Trén hinh 2a—
2b 1a anh dugc ghi nhan trong dot triéu cuong kém theo soéng 16n tai khu vuc vao ngay 03
thang 08 nam 2019 va ngay 11 thang 7 nam 2022 [21-22].

Hinh 2. (a) Triéu cuong dang cao khién nudc tran qua mat dé bién Tay thudc khu vuc x8 Khanh
Binh T4y, huyén Tran Vin Thoi vao chiéu ngay 03/8/2019 [21]; (b) Triéu cuong dang cao khién nude
tran qua mat dé bién Tay thudc khu vuc xd Khéanh Binh Tay, huyén Tran Van Thoi vao chiéu ngay
11/7 12022 [22].

Theo béo céo cua Uy ban nhan dan (UBND) tinh Ca Mau ngay 08/8/2019 vé tinh hinh
thiét hai do thién tai gay ra cho tinh Ca Mau, triéu cuong trong ngay 02—03/8/2019 da lam
sat 16 nghiém trong tuyén dé Pa Bac—Kinh Méi (thudc doan dé bién phia bd Bic vam Kénh
Méi) khoang 356 m [20]. Theo s6 liéu khao sat do dac, tai khu vuc ép Kénh Hon, nudc tran
qua mit dé khoang 0,1-0,3 m lam cho hau hét nha dan 0 khu vyc ven dé bi ngép, co nhiéu
nha ngép sau trén 1,0m. Doan dé tir Hon Da Bac tr¢ vé& phia tram Bién phong Da Bac vdi
mai d¢ bé tong khong xuat hién hién tuong sat 16. Theo phong van ngudi dan sinh séng ngay
gan vi tri sat 1& (nha dan sinh song nhiéu nam tai ap Kénh M¢i, xa Khanh Binh Tay, cach vi
tri sat 16 khoang 200m) thi vao khoang 15 gio ngay 03/8/2019 nuéc bién dang 1én rat nhanh,
thot gian nude dang duy tri khoang 30-40 phit, sau do xudng nhanh. Ngoai nudc dang cao,
hudng gi6 thoi vudng goc voi tuyen dé, gi6 rat manh da 1am mot sb nguoi di trén d€ ngd vang
vao trong dé. Séng ngoai dé ké chan song bién Tay Ca Mau phd bién 2,5-3,5m d4nh ving
nhing tang d4 to dudi bién 1én mat dé. Nudc dang cao kém song 16n dap vao mai dé tao nén
nhitng ¢t nude ban cao 3—5m. Tuy nhién, ngudi dan ciing cho biét, chiéu ngay 02 thang 8
cling c¢6 hién tugng nudc bién dang cao va song to nhung thap hon ngay 03 thang 8 va sang
ngay 04 thang 8 (sau sat 16 nghiém trong), myuc nudc & mirc binh thudng, mic du séng van
kha 16n. Qua diéu tra, théng tin tir nguoi dan déu cho biét tir truée dén nay chua thiy xuét
hién hién twong nudc dang cao bat thuong nhu vay. Tai nhitng vi tri dé bi sat 16 phia trudc
thuong khong co rung ngép man, méc du co dé chin séng (Hinh 3).

Dé khang dinh c6 hi¢n tuong nudc dang ciing nhu danh gia dinh lugng cac thanh phan
muc nudc tai ven bién, s liéu quan trac muc nudc tai khu vuc s¢ la nguén tin cay nhat. Tuy
nhién, do tai ven bién Tay Ca Mau khong c6 tram quan trac myc nude tai cira bién, ma chi
c6 tram thuy van ctra séng, tram Song Péc, tram cach ctra bién khoang 1,5km va cach vi tri
sat 16 khoang gan 20km (Hinh 1). Khi muc nudc bién tai ctra bién Tay Ca Mau dang cao thi
tram thily van Song Ddc cung it nhleu ghi nhan dugc nude dang. Chinh vi vay, so liéu muc
nudc tai thiy van Séng Ddc 1a ngudn duy nhat dé khiang dinh ¢ hién twong nudc bién dang
cao bt thuong tai ven bién Ty Ca Mau nhu bao chi va nguoi dan phan anh khong, cho du
trong mét s6 trudng hop muyc nudc tai day bi chi phéi boi it trén song. Bién thién muc nudc
quan tric, thuy triéu du tinh va nu6c dang (sau khi dé loai bo thuy triéu) nhitng ngay trudc,
trong va sau thoi gian xudt hién dot triéu cuong cao kém theo song 16n tai ven bién Tay Ca
Mau ngay 2—3/8/2019 thé hién trén hinh 4.
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Hinh 3. Khu vuyc bi sat |6 tai tuyén dé bién Hon P4 Bac—Kénh Méi khdng c6 rimg ngap man phia
ngoai chan séng.

Két qua cho thdy, trudc cac ngay xuat hién muc nudc cao khong c6 dau hiéu vé su xuit
hién cua 1t 16n trén song, bang chimg 14 dao dong muyc nude trude ngay 02/8/2019 1én, xudng
déu theo chu ky thuy triéu (Hinh 4), trong budi chidu ‘ngay 02 va 03 thang 8 da xuat hién hai
dot muc nudc tai tram dang cao bit thudng, cao nhit khoang cung 91 cm luc 19 gid ngay
02/8/2019 va 15 gio ngay 03/8/2019. So véi cling thoi diém cla ngay trude d6, chénh léch
muc nude cao nhat trong ngdy 02 va 03 thang 8 twong tmg 14 59 cm va 32 cm. Mic du nuée
dang cao nhét ngay 03/8/2019 thap hon ngay 02/8/2019, nhung do vao liic thuy triéu cao nén
gdy muc nudc tong cong cao twong duong v4i ngay 02/8/2019. Sang ngay 04/8/2019, muc
nudc tai tram Song Péc bit dau giam dan va dao dong trd lai theo chu ky thuy triéu. Do vy,
c6 thé thiy rang, tram thuy van Song Péc di ghi nhan 02 dot nude bién dang cao bét thuong
tir ngoai cira bién Tay Ca Mau truyen vao trong dot triéu cudng cao kém theo song 16n ngay
02 va 03 thang 8 nam 2019. Két qua phan tich sé liéu tai tram thuy van Song Péc cling phu
hop v6i phan anh ciia nguoi dan dia phuwong khi xem truc tiép tai hién truong budi chidu ngay
02—-03/8 nam 2019. Nguyén nhan gay nudc dang va song 16n tai khu vyce trong thoi gian nay
dugc phan tich dudi day.

100 Nudc dang ngay triéu cuong, Nudc dang
\ . 1

80 Khong c6 dau hiéu 1 16n

60

-20
7/28/2019 7/30/2019 8/1/2019 8/3/2019 8/5/2019 8/7/2019

' Thoi gian (gio)

—Thuy triéu=—Muc nudc quan tric= =Nudc dang

Hinh 4. Bién thién muc nudc quan tric, thay tridu va nuéc dang tai tram thay van Séng Déc trong
dot tridu cuong 2-3/8/209 tai ven bién Tay Ca Mau.
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3.2. Nguyén nhéin nuée dang cao bat thieong va séng I6n tai ven bién Tay Ca Mau

a) Thuy triéu tai khu vuc

DJ cao myc nudc téng cong ven bién phu thudc vao do cao thuy triéu, nudc dang song.
Véi song bién, qua thuc té cho thay, nhimng dot song limg v6i chu ky dai hon song gi6 lan
truyén tir nhirng ving song 16n ngoai khoi dong gop nhiéu vao muc nuoc dang tong cong
ven bo. Chinh vi vay, de xac dinh nguyén nhan myc nude bién dang cao can phan tich danh
gia cac yéu té thuy triéu, song (bao gdm song c6 nghia va song ling) va nude dang tai khu
vuec.

Trén hinh 5 1a dién bién thuy tridu tai x3 Khanh Binh T4y, huyén Tran Van Thoi, Ca
Mau trong thang 7-8 ndm 2019, day la 5O lidu dy tinh tur két qua phan tich hang s6 diéu hoa
thuy triéu tir chudi s6 liéu muc nudc quan tric do dé tai “Nghién ciru xdy dung cong ngh¢ duw
bdo, canh bdo muwc nwde bién ding cao bat thuong cho vung ven bién Viét Nam”, mi sb
TNMT.2022.06.05 thyc hién vao thang 7-9 nam 2022 tai ap Da Bac, xa Khanh Binh Tay,
huyén Tran Van Thoi, Ca Mau. C6 thé thay rang, thoi diém xuét hién trleu cuong cao kem
theo song 16n, khu vyc nay dang trong ky triéu cao, khoang thoi gian triéu cao nhat trong
ngay tir 14-17 gio. Nhu véy, c6 thé két luan mot trong nhimg nguyén nhan gay triéu cuong
cao bat thuong tai ven bién Tay Ca Mau trong budi chiéu ngay 02, 03/8/2019 1a do thuy triéu
cao.

100 Ngay xuét hién triéu
cuong, song 1én
80
)
60
&
=
N 20 n
° | N I / |
-20
6/30/2019 7/10/2019 7/20/2019 7/30/2019 8/9/2019 8/19/2019
-40

Thoi gian (gi0)

Hinh 5. Dién bién thuy triéu tai x4 Khanh Binh Tay, huyén Tran Vian Thoi, Ca Mau trong thang 7—
8 nam 2019.

b) Gio, soéng trén Vinh Thai Lan va bién Tay Nam Bo

Trén hinh 6 thé hién dién bién van d6 gi6 va do cao song tai tram khi twong hai van Phii
Quéc va Tho tir ngay 29/7/2019-5/8/2019. Két qua cho théy bét dau tir ngay 31/7/2019 dén
hét ngay 04 thang 8, van toc gid va do cao song tai Phi Qudc (6 phia Bic bién Tay Nam B0)
cao hon hin nhimg ngay trudc va sau do, van toc gio thuong xuyén duy tri trén cép 5, trong
d6 budi chiéu va t6i ngay 02 va 03 thang 8 nam 2019, téc do gi6 dat cap 6-7, 1o6n nhat vao
13 gid ngay 3 thang 8 nam 2019 t6i 12 m/s (cAp 7). Song bién ciing bat dau ting dan trong
cac tir ngay 31/7/2019 dén ngay 04/8/2019 véi do cao lon nhat quan tric duoc t6i 2m lac 19
gio ngay 02/7/2019 va 13 gio ngay 03/8/2019. Tri sd van tbc gio va do cao song quan tric
duogc trong thoi gian nay rat hiém ghi nhan tai tram Pht Qudc. Trong khi do, tai tram khi
tuong hai van Thé Chu (¢ phia Nam bién Tay Nam B6), vén tdc 816 va do cao song bit dau
tang tir ngay 02/8/2019, 16n nhat vao 13 gid ngay 3/8/2019 véi téc do gi6 la 5m/s (cap 3)va
d6 cao song 1a 0,75m, thap hon so véi tai tram Phii Qudc. S liéu quan tric ciing cho thdy tai
ca 2 tram gid va song thinh hanh hudéng Tay va Tay Nam.
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Hinh 6. Di&n bién van téc gi6 va do cao séng tir 29/7/2019-05/8/2019: (a) Tai Phi Quéc; (b) tai Thd
Chu.

Phan bd truong gio trén khu vuc & thoi diém 13 gio cac ngay 29/7,31/7, 02/8, 03/8, 04/8
va 05/8 ndm 2019 thé hién trén hinh 7, véi s6 liéu dugc trich xudt tir ngudn tai phén tich cua
ECMWF. C6 thé thay rang, phan phia béc ciia khu vuc gi6 thinh hanh huéng Ty, phia nam
gi6 thinh hanh huéng Nam va Tay Nam, ving ven bién Tdy Nam B gié chu dao hudng Tay
va Tay Tay Nam. Bat dau tir ngay 31/7/2019 van toc gi6 ting dan, 16n nhat trong ngay 02 va
03/8/2019 va giam sau ngay 04/8/2019. Phan phia bic khu vuc c6 gié manh nhat, phan giita
khu vic ¢ gié yéu hon (Hinh 7c). Nguyén nhan truong gié Tdy Nam hoat dong manh trén
bién Tay Nam B6 trong thdi ky nay 1a do ¢ su twong tic véi bdo sd 3 (bdo WIPHA) hoat
dong trén Bién Pong va do bd vao Quang Ninh Hai phong vao sang 03/08/2019 (Hinh
8). Phan bd trudng song co nghia trén khu vyc theo sd liéu trich xudt tir ngudn tai phan tich
tir ECMWF trén hinh 9 cho thdy phan b truong séng co6 dién bién twong tu nhu truong gio,
day 1a nguyén nhan van tdc gid va do cao song quan tric tai tram Phi Qudc (phia bic bién
Tay Nam B9) cao hon tai Thd Chu (phia nam bién Ty Nam B) nhu két qua phan tich trén
hinh 6. Gi6 manh trén khu vuc di gay song 10n va nudce bién dang tai ven bién Tay Ca Mau
trong ngdy xuat hién triéu cuong cao kém theo song 1on.

Wind speed [m/s]

Wind speed [mis]

15 14N 15

N

&N

100°E 102°E 104°E 106°E 108°E M0 100°E 102 104°E 106°E 108°E 10°E

Wind speed [m/s] ) . Wind speed [mis]

. e — : { 0 e = _— = \
100°E 102°E 104°E 106°E 108°E 10°E 100°E 102°€ 104°E 106°E 108°E 10°E



Tap chi Khi twong Thuy van 2023, 748, 1-13; d0i:10.36335/VNJHM.2023(748).1-13

14°N = —mwe‘edM— = 15 YN M""“‘i"i"_‘], 15
10°N 10 10°N "
5 5
"E o 10;’E_' 104°E ;OG;E 108°E ) 116’5 2 100°E o 10;‘E_' 104°E 1‘06””E 108°E ) 116’E
Hinh 7. Phan bé truong gio tai cac thoi diém trudce, trong va sau ngay xuat hién tridu cudng
cao kém theo séng Ion tai ven bién Tay Ca Mau: (a) 13h ngay 29/7/2019; (b) 13 gio ngay
31/7/2019; (c) 13h ngay 02/8/2019; (d) 13h ngay 03/8/2019; (e )13h ngay 04/8/2019; (f) 13h
ngay 04/8/2019. Wind speed [mis]
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Hinh 8. Truong gi6 trén Bién Pong luc 19 gid ngay 31/7/2019.
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Hinh 9. Phan bé truong song co nghia (H_Sig.) tai cac thoi diém trude, trong va sau ngay xuat
hién triéu cuong cao kém theo song 16n tai ven bién Tay Ca Mau: (a) 13h ngay 29/7/2019; (b)
13 gio ngay 31/7/2019; (c)13h ngay 02/8/2019; (d) 13h ngay 03/8/2019; (e)13h ngay 04/8/2019;
(f) 13h ngay 04/8/2019.

¢) Nudc dang va song tai ven bién Tay Nam Bo
Két qua trich xuét sb lidu tai phan tich dao dong muyc nudc, do cao song gié (H_ Wind),

song c6 nghia (H_Sig.), song lung (H_Swell) tai vi tri sat 16 dé blen (vi tri P2, hinh 1) thé
hién trén hinh 10a (muc nudc) va Hinh 10b (séng). C6 thé thiy rang, vé xu thé, do tac dong
ctia gié Tay Nam manh, bat dau tir ngay 02 thang 8 nam 2019, ven bién Tay Nam Bo da xut
hién nudc dang va song 1om cao hon nhitng ngay trudc dé. Vi dao dong muc nude, trong
thoi gian nay da ghi nhan hai dinh myc nude vao ngay 02 va 03/8/2019, trong dé dinh ngay
03/8/2019 cao hon, tuy nhién, so v&i cac ngay trudc va sau cd anh hudng cia gié manh trén
khu vuc chénh léch d cao myc nudc 16n nhat ciing chi khoang 10cm, thép khi so sanh véi
truong hop nudc dang giy boi bio va gié manh. Nhu vy, co thé thiy rang, nudc dang gay
boi gio6 trong thoi gian nay khong lon va chiém mot ty 1¢ nho trong myc nudce téng cong.

Véi séng bién, dién bién do cao song cd nghia twong dong véi song gio, tir ngay 31/7/2019
dén hét ngay 04/8/2019 séng cao hon hin nhitng ngay trudc va sau dé, tuy nhién trong ngay
xuat hién triéu cuong va séng 16n (ngay 02, 03/8/2019) do cao séng 16n nhat ciing khong qua
cao hon nhiéu so véi cac ngay c6 gié manh khéac (ngay 31/7, 01/8 va 04/8 nam 2019). Trong
khi d6, v6i song limg, da xuat hién dot song ling cao vao budi chiéu ngay 02 va 03 thang 8,
cao hon hin so v6i nhitng ngay trude d6 16n nhat khoang 0,85m luc 18 gio ngay 02/8/2019
va 0,95 m luc 18 gid ngay 02/8/2019. So véi song gio, dd cao song limg thap hon nhung véi
chu ky dai hon séng gié, khoang 8—10s (s6 liéu trich xuat tr ECMWF), nhiing dot song limng
cao lién tuc don vao s& 1am ra ting muc nude tong cong tai ving ven bo. Do vay, ngoai thuy
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triéu cao, song limg 1a nhan t6 chinh gdy muc nude bién ding cao bt thuong tai ven bién
Tay Ca Mau trong dot triéu cuong cao kem theo séng 16n nay. Két trich xuat do cao song
ling tai mot s6 diém dai dién (diém P1-P5) doc ven bién Tay Nam B trén hinh 11 cho thay,
d cao song giam tir Miii Ca Mau dén Ha Tién. Két qua phan tich nay cho thiy, khong phai
tat ca cac khu vuc thudc dai ven bién Tay Nam B dé xuat hién triéu cuong va séng 16n trong
ngay 02 va 03 thang 8 nam 2019. Vi tri sd 1 ¢co song lung cao nhat, tuy nhién day la khu vyuc
c6 ring ngdp man, it ngudi sinh séng nén co thé ciing xuit hién tridu cudng cao kém theo
song 16n trong ngay 02—-03/8/2019 nhung khong duoc ngudi dan hay chinh quyén dia phuong
phan anh.

bé xac dinh nguyén nhén gay song limg cao vao budi chiéu ngay 02-03 thang 8 nim
2019, s6 liéu tai phan tich truong song ltmg trén hinh 12 vao luc 13 gio cac ngay 31/7, 02/8,
03/8 va 04/8 nam 2019 sir dung dé minh hoa phan tich. C6 thé thdy rang, trong bubi chiéu
ngdy 02 va 03 thang 8 nam 2019, ven bién phia nam ctia bién Tay Nam Bo (dia phan Tay Ca
Mau) da xuat hién cac dot song limg cao lan truyén tir ngoai khoi phia Tay va Tay Nam vinh
Thai Lan. Trong khi do, cac ngay trude (31/7/2019) va sau d6 (04/8/2019) d cao song lung
thap hon han. Séng ling tai khu vuc ndy duoc hinh thanh tir 2 vung gi6 manh ¢ phia bac va
nam cua vinh Thai Lan nhu trén hinh 7¢. Nhu vay, c6 thé ket luan rang trong budi chleu cac
ngay 02 va 03 thang 8 nam 2019, ven bién Tay Nam B9 Xuat hién dong thoi thuy triéu cao,
s6ng 1on va nude dang do gio, trong d6 ngoai yéu té thuy trleu song limg 1 nhén t6 gdy muyc
nude bién dang cao. Chinh vi vay, trong du bao nghiép vu can theo doi, giam sat song limg
va cac khu vyc hinh thanh dé dua ra nhan dinh kha ning xuét hién song 16n va nudc bién
dang tai khu vuyc.
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Hinh 10. Dién bién d6 cao muc nuéc (a), d6 cao song co nghia (H_Sig.), song gio (H_Wind) va séng
ling (H_Swell) (b) tai vi tri sat 1 dé bién (P2) trong cac ngay tir 31/7-05/8 nam 2019.
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Hinh 11. Dién bién d6 cao song lirng (H_Swell) tai céc vi tri doc ven bién Tay Nam Bo trong cac
ngay tir 31/7-05/8 nam 2019.
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Hinh 12. Phan bé truong song ling tai cac thoi diém trudc, trong va sau thoi gian xuét hién dot triéu
cuong kém theo song Ion tai ven bién Tay Ca Mau: (a)13 gio ngay 31/7/2019; (b) 13 gid ngay
02/8/2019; (c) 13 gio ngay 03/8/2019; (d) 13 gid ngay 04/8/2019.

4. Két lun

Trong nghién ctru nay, hién tuong va nguyén nhan gay tridu cuong cao kém theo song
16n gay sat 1o dé bién tai huyén Tran Vin Thoi, Ca Mau trong ngay 2—3 thang 8 nam 2019
duoc phan tich dya theo s6 lidu quan tric tai tram khi tuong hai van Phu Quéc va Thé Chu,
tram thuy vin cira Song Ddc va sé liéu tai phan tich gi6 va song tir ECMWF va nuéc dang
tir HYCOM. Mot sb két qué chinh dat dugc nhu sau:

- Trong ngay xuat hién triéu cudng cao kém theo song 16n, tram thuy vin Song Péc, noi
cach cira bién 1,5 km khong c6 1ii 16n nhung di ghi nhan 02 dot muc nude dang cao bt
thuong, cao hon cac ngay truoc d6 khoang 59cm (ngay 02/3/2019) va 32 cm (ngay
03/3/2019), nguyén nhan do myc nudc ngoai bién dang cao lan truyén vao.

- Nguyén nhan nudc bién tran dé, sat 16 dé bién tai khu vuc 13 do t6 hop cua thuy triéu
cao két hop voi nuée dang, song do gio va song lung. Trong do, song lung voi chu ky dai 1a
nguyén nhan chinh gy muc bién dang cao bat thuong trong thoi ky nay.

- Gi6 muia Tdy Nam manh, kéo dai trén ving bién Vinh Thai Lan 14 nguyén nhén tryc
tiép gy nude ding va song 16n tai khu vue. Trong d6, cac dot song gid cao duoc hinh thanh
tir ving gié manh trén khu vuc Tay Bic cua vinh Thai Lan va ¢6 huéng truc dién khi di vao
ven bién Tay Nam Bo. Bén canh d6, song lirng cao chu yéu xuét hién trén dai ven bién Tay
Ca Mau, dugc tir 2 ving gié manh ngoai khoi phia Tay Bic va Nam cta vinh Thai Lan. Do
vdy, trong thoi ky hoat dong cua gié mua TAy Nam, hai ving gié manh nay can duogc theo
dbi, giam sat dé danh gia kha niang xuat hién séng 16n va nude bién dang cao tai khu vuec.

Két qua nghién ctru & trén rit co ¥ nghia cho cong tac giam sat, du béo va canh bao hién
tuong triéu cudng cao kém theo song 10n tai khu vuc. Tuy nhién, cac két qua phan tich & trén
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dira theo sb liéu tai phan tich v6i do phan giai tho nén chua thé danh gia dinh luong nudc
dang va song ma can thiét phai thuc hién mo phong tir mo hinh s6 tri c6 d6 phan giai cao,
day la nhung ndi dung s€ dugc dé cap trong céac bai bao toi.

Pong gop cua tac gia: Xay dung y tuong nghién cou: N.B.T., L.D.Q.; Lya chon phuong
phap nghién ctu: N.B.T., L.D.Q., P.V.T.; Xt ly s liéu: P.V.T., P.K.N., L.X.H.; Phan tich
mau: B.M.H., LX.H., T.X.H.; Ldy mau: L.X.H., T.X.H.; Viét ban thao bai bao: N.B.T.,
L.D.Q.; Chinh sira bai bao: N.B.T., L.b.Q.

Loi cam on: Nghién ciru nay duoc tai tro boi dé tai nghién ciru khoa hoc cap B9 Tai nguyén
va Méi truong, md so TNMT.2022.06.05, tap thé tac gia xin chan thanh cam on.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay la cong trinh nghién ctu cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhirtng nghién ciru trude day;
khdng c6 su tranh chap lgi ich trong nhom téc gia.
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Abstract: In this study, the phenomenon and reason of spring tide accompanied high waves
induced sea dike inundation and erosion in the West of Ca Mau province on August 2-3,
2019 is analyzed based on observation data at the marine weather station of Phu Quoc and
Tho Chu, the hydrological station of Song Doc and the re-analysis data of wind and wave
from ECMWEF, the surge from HYCOM. In which, the Tho Chu and Phu Quoc stations are
the only two marine weather stations in the Southwestern Sea area, the Song Doc
hydrological station located about 1.5 km from the coastline can record the water rising
from the sea. The results show that, the Song Doc station has recorded abnormally surge in
the evening of August 02—03, 2019, caused by rising water from the sea. In the west coast
of Ca Mau, high tide occurs simultaneously with surge and high wave due to strong wind,
in which the swell is significant contribution to the total water level. The reason of surge
with high waves in the study area is due to the strong the southwest monsoon, which persists
for a long time in the area, most notably the strong wind in the northwest and southern areas
of Cape Ca Mau, which has caused high swell. The results of the study are meaningful in
monitoring, forecasting and warning of the spring tides and high waves in the area.

Keywords: Spring tide; Abnormal surge; High wave; Swell; Tay Ca Mau.
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Tom tat: Hoat dong san xuat dién tir than dem lai hiéu qua kinh té cao, dap mg nhu cau
buc bach vé dién nang & nudc ta song ciing 12 loai hinh cong nghiép c6 nhiéu tiém nang gay
6 nhiém. Cung véi lugng phat thai 16n, cac nha may nhiét dién than con tac dong nhiéu mat
dén moi trudng va sirc khoe con ngudi, trong d6 nguy co 6 nhiém khong khi dang hién hitu.
Hién nay ¢ nha may nhiét dién Vinh Tan 4 da va dang giai quyét cac van dé 6 nhiém khong
khi dat quy chuan k¥ thuat hién hanh. Kho chira than trong nha may phan 16n dwoc dit 16
thién v6i viéc 6 nhiém bui phat sinh tai khu vue lam anh huong dén céc khu dan cu 1an cén.
Mac du tai day da lép dat hé théng phun suong kiém soét bui nhung hé théng lai van hanh
thil cong, viéc ndy lai c6 nhuoc diém 16n 1a khong dam bao loai bo bui. Vi thé, dé han ché
nhuoc diém trén déng thoi tiét kiem nuoc s dung va han ché bui phét tan ra ngoai mot cach
t6i wu thi ngoai viéc néng cao hi¢u suat lam viéc cta béc phun suong, phuong an nang cao
hiéu qua diéu khién 1a rat can thlet nhu viéc nghién clru chuyen tir dap bui phun suong thu
cong sang ty dong hoa 1a van dé cap thiét. Tir hién trang kiém soat bui tai kho than ho cua
Nha mdy Nhiét dién Vinh Tan 4 mé ra mét hudng nghién ctru méi vé thiét 1ap diéu kién
phun suwong kiém soat bui khuéch tan lam co so chuyén tir phun swong dap bui thu cong
sang ty dong hoa véi bude dau thiét 1ap mbi lién hé gitta cac cap thong sb khi trong va ndng
d6 bui 1a huéng nghién ctru dang dugce quan tdm va trién khai trong twong lai.

Tir khéa: O nhiém bui than; Kiém soat 6 nhiém khong khi; Nha may nhiét dién Vinh Tan
4.

1. Mé dau

Nhu cau 16n vé nang luong trong thoi ky cong nghiép hoa, hién dai hoa dat nude sé 1a
dong lyc gia tang manh s6 luong cac dy an san xuat dién nang & moi quy mo. Hoat dong san
xuét nay s& dem lai hiéu qua kinh té cao, dic biét 1a cic nha ‘may nhiét dién than. Theo Quy
hoach dién VII diéu chinh di duoc pheé duyét, to1 ndm 2025 tong cong suat cic nha may nhiét
dién than cua nudc ta chiém 49, 3% téng cong suat cac nha may nhi¢t dién (96.500 MW),
nam 2030 con s nay 1a 42,6% cua tong cong. suit cac nha may dién (129.500 MW) [1]. Hién
nay va trong tuong lai gan nhiét dién than van 1a mét trong nhiing tru cdt chinh cua an ninh
ning luong nudce ta. Nhiéu nghién ctru cho thiy, khéi thai tir cac nha may nhiét dién than c6
cac thanh phan nhu CO2, CO, H20, SOz, NO2, NO va céc chit dang hat (PM) [2-3] va hau
hét déu c6 hai ddi v6i méi trudng va strc khoe. Tuy nhién, & hau hét cac nha may dién than
n6i chung va nha may nhiét dién Vinh Tan 4 néi riéng déu di va dang giai quyét cac van dé
6 nhiém méi truong trén dat quy chuan k¥ thudt hién hanh vi du nhu QCVN
22:2009/BTNMT, QCVN 05:2013/BTNMT va QCVN 19:2009/BTNMT [4],... v6i cac cong
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trinh va thiét bi hién dai c6 thé ké dén nhu thiét bi thu bui tinh dién (ESP) loai bé bui tir dong
khoi thai; thiét bi khir Iuu huynh trong khoi thai (FDG) lam giam SOz; khur bang chat xuc tac
chon loc (SCR) lam giam NOx va lip dit trén cac dng khéi ctia nha may hé thong giam sat
phat thai lién tuc (CEMS), cac cong trinh hoa 1y va sinh hoc xtr 1y nude thai,... Tuy nhién,
cac kho chura than trong nha may nhiét dién dugc dat 19 thién véi viéc 6 nhiém bui phat sinh
tai khu vuc lam anh hudéng dén cac khu dan cu 1an can. Mot sb cac nghién ctru da dua ra cac
giai phap dé kiém soat bui phat sinh tai khu vuc kho than hd chi yéu 1a phun swong kiém
soat bui v6i hiéu suit cong trinh cao. [5] di thuc hién nghién ctru voi phun khi nén véi kich
thude hat nude cau 40-50 um, van tdc nude 1am viée cua voi phun tudi 20-30 m/s, dé nang
cao hiéu qua phun can dua voi phun t&i ngudn sinh bui véi vén téc phun khoi voi tir 60-100
m/s thi khoang cach ti uu tdi ngudn 13 0,2-0,8 m. Do 4m ciia than sau khi phun ting 0,25%
dudi mie cho phép, khong anh hudng dén chat lugng san phdm than [5]. Ngoai ra, khi hé
théng phun hoat dong ham luong bui giam xuéng hoi nuée bde 1én lam cho nhiét d6 moi
truong giam 2-3°C [5]. [6] d& mo6 td khai quat ve cong nghé chong bui bang hé théng phun
suong két hop nudc va khi nén véi thong s hoat dong hé théng voi ap suat khi 3-5 bar, ap
suat chat 1ong 1-3 bar, goc phun tir 15-900, khoang cach phun tir 1,5-2,5 m, dién tich phun
4-10 m? va tiéu hao tir 8-23 lit nuéc/ gio. Diéu kién tu nhién trude khi phun suong ¢ nhiét
d6 dao dong 24,1-24,3°C, toc d6 gi6 tir 1,1 dén 1,2 m/s va dd am tir 93,4-95,3% [6]. Két qua
nghién ciru cho thay ndng d6 bui hé hip trung binh sau 4 1an do tir 4,161 mg/m® vuot qua
QCVN 02:2019/BYT quy dinh bui than ho hap (ham luong silic tu do < 5%) 2 mg/m® giam
Xuéng con 0,591 mg/m3; nhiét d¢ trung binh giam tir 24,2°C Xuéng con 23,4°C va do 4m tdng
1én 96,4% ting khong qua muc cho phép, dam bao diéu kién lam viéc cho ngudi lao dong
trong mo ham 16 [6]. Lién hiép Cac hoi Khoa hoc va Ky thuat Viét Nam (2007) ciing da
nghién ctru bui trong cac co sé ché bién da xéy dung c6 kich thudc hat 3,3-10 um (chiém
88-90%), bui c6 kich thudce hat <3 pm, chiém mot ty 1¢ khong dang ké (10-12%) véi luu
luong trung binh ctia mdi voi phun 1a 0,7—1,4 1/ph, gia tri 4p suat téi wu ciia may bom la 5—
2,0 at va hiéu qua xtr ly bui dat 71-89% [7].

Theo [8], viéc img dung phuong phép hé thdng mém (SSM) véi cach xac dinh 5 cau hoi:
what, where, when, why va who nham lap dat tuong chan bui tai khu vire d& than tai tau, lap
dat ludi chan gié tai khu vuc bii tap két dé giam thiéu sy phat tan ciia bui. Nghién ctru ap
dung phuong phap xtr 1y bui tai cac khu vuc kho chira than, bang tai, ... tai cang Hoang Hoa,
Trung Qudc, cac phuong phap hiéu qua duoc nghién ctru ap dung tai day bao goém luoi chin
gid ¢o ty 18 md ludi epsilon & = 40%, ban kinh 16 6 mm, tim chdng gi6 140°, chiéu cao 13 17
m chdng lai hiéu qua gi6 tir 80 dén 85%; hé théng dap bui bang nude véi hiéu qua trén 96%;
va du an trong cdy xanh quanh khu vyc phat sinh bui [9]. [10] d4 dua ra quy trinh dénh gia
mdi nguy va rii ro xay ra trong qua trinh van hanh Nha may Nhiét dién, trong d6 c6 dé cap
dén bién phap giam thiéu bui than bang cac voi phun nude dap bui thu cong khi bui phan tan
vao moi trudng. Nghién ctru vé didc tinh va higu qua loai bo bui trung binh dbi véi tong lwong
bui va bui min ctua Fangwei [11] st dung voi phun dap bui bang quat lan luot 13 88,1% va
86,5% (g dung loai bo bui tai khu vuc 16 thién. [12] nghién ctru vé hé théng phun suong di
chi ra duoc céac thong s thiét ké va diéu kién tu nhién trude khi phun swong. Cu thé 1a hé
thong hoat dong véi duong kinh giot phun 1én dén 50 pm, chiéu cao cua thiét bi phun swong
t6i ta 1a 1,4 m, goc nghiéng 450, khoang cach giita hai thiét bi phun swong 14 2,65 m va phun
khi van téc khoéng khi khoang 1,5 m/s; két qua cho thiy do 4m khong khi sau khi phun swong
16n hon téi da 14 0,26% ting khong qua mirc cho phép. [13] dd nghién ctru vé img dung h¢
thong phun swong dap bui loai bo dugc hiu qua dat hon 70%, voi cac thong s6 van hanh hé
thdng 13 chi can mot lugng nude nho (tir 0,1 dén 0,4 dm3/phit). Tang do 4m c6 thé loai bo
bui trong pham vi 100 m.

Qua khao sat thuc té tai nha may Nhié¢t dién Vinh Tan 4 va céc tai li¢u lién quan cho théy
nha may da 1ap dat hé théng tranh phat tan bui bao gdm tudng chin gié xung quanh khu virc
kho than va hé théng phun nudc kiém soat bui nhung hé théng phun swong lai van hanh tha
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cong v6i nhuge diém 16n 1a khong dam bao kiém soat bui. Vi thé, dé han ché nhuoc diém
trén dé)ng thoi tiét kiém nudce st dung va han ché bui phat tan ra ngoai mot cach t8i wu thi
ngoai viéc nang cao hiéu suit 1am viéc ciia béc phun swong, phwong an ning cao hiéu qua
diéu khién 1a rat can thiét.

2. Phuwong phap nghién ciru

2.1. Cong nghé va nhién li¢u sir dung trong nha may nhiét dién Vinh Tan 4

Nha may Nhiét di¢n Vinh Tan 4 dugc Tap doan Pién lyc Viét Nam dau tu quy mo tam
c&, cong nghé nhiét dién dét than phun, ngung hoi truyén théng, nhung véi théng sb hoi siéu
tGi han ¢6 nhiét d6 khoang 593°C, ap sudt 242 bar. Lo hoi dugc thiét ké dbt than tron (bitum
va sub-bitum), img dung c6ng nghé tién tién, sir dung cong nghé voi dét than Low—NOx dé
giam thiéu phat thai NOx.

Nhiét dun lam .
y lam sinh
nang do Lo hoi Tua N My Pién
dot nhién bln_ phat ning
liéu nong quay haoi quay dién

mrée

| Than nguvén liéu
T
¥

| Kho chira J Bui
v
| Bang tai van chuyén |

v
| Heé théng nghién | Diu
Nhiét do l
Bé chira dau
| Lo hoi |
L | Nuwoe cham thém

| Hoi nwéce ap sudt cao

| Tuabinmay phatdien |

- - Hoi trung
| Lwong hoi con lai ap, thap ap

l | Pién nang |
| Thiét bi ngung tu |

| Nudc ngung tu |

Hinh 1. Quy trinh, c6ng nghé san xuit dién tir nha may Nhiét dién.

Dic biét, luu lwong than tiéu thy khi hai t0 may van hanh ddy tai 1a 520 tan/gio, tuong
duong khoang 12.480 tan/ngay, ham lugng tro xi thap (trung binh chiém khoang 6%). Do do,
luong tro xi phét sinh trong ngay ti da chi xap xi 1.000 tn/ngay khi 2 to may van hanh day
tai. Tro xi phat sinh sau khi duoc thu gom chura tai cac silo s€ dugc van chuyén bang xe
chuyén dung dén bai xi dé luu trix theo dung quy trinh xur ly tro xi dé dugc tinh Binh Thuan
phé duyét, dam bao cac quy dinh vé moi truong. Co thé n6i, Vinh Tan 4 1a mét nha may duoc
dau tu may moc thiét bi hién dai bac nhét tir cic nudc cong nghi¢p phat trién nhu: Nhat Ban,
Han Quéde, G7, dugc trang bi ddy du cac hé thdng thiét bi bao vé moi trudng, dap tng yéu
cau cua bao cdo danh gia tac dong moi truong va quy chuan moéi trudng Viét Nam quy dinh
(bao gdm hé thong xir 1y khi thai, nude thai va hé thong thu gom, xir 1y tro xi, chat thai ran).
Thuc hién chi dao cua tinh Binh Thudn va B9 Tai nguyén va Moi truong, Nha may Nhiét
dién Vinh Tan 4 da lép dat hé théng quan tric khi thai, nude thai tu dong, truyén tin hiéu lién
tuc vé S Tai nguyén Mai truong tinh Binh Thuan dé tién theo ddi, giam sat lién tuc 24/24.

Quy trinh san xuét dién cua Nha may Nhiét dién Vinh Tan 4 nhu sau: Nhién li¢u than
dugc van chuyén bang tau thuy co trong tai 100.000 DWT dén cau cang chuyén dung cia
Nha méy, sau khi duoc nghién theo kich ¢& yéu cau, roi dwoc phun vao budng dbt 16 hoi cung
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v6i dau DO (dau duge sir dung kém trong giai doan khai dong 16 hoi va dbt hd tro). Lo hoi
c¢6 nhiém vu sinh hoi din sang cac gian mdy tuabin dé quay may phat dién. Cac may phat
dién dugc dau ndi vao hé thong dién 500 kV dugc xay dung méi tai khu vic phia Bic NMD
Vinh Tén 4 bang 2 mach duong day trén khong 500 kV [14].

2.2. Cdc vin dé méi trwong va tac hai ciia bui va khi thai phdt sinh

Di cling voi sy phét trién clia nhiét dién than 13 nhimg con sé dang chu ¥ vé chat luong
song va nhitng van dé vé moi trudong. Nam 2017, cic nha may nhiét dién than trong nudc thai
ra khoang 12,2 triéu tn tro, xi sau qua trinh dét, (mién Béc (60%), mién Trung (21%), mién
Nam (19%)). Nam 2019, Téng cong ty dién luc Viét Nam (EVN) du kién s& dbt khoang 54
triéu tin than dé dam bao du san luong dién cung cap cho hé théng, nhur vdy binh quén moi
ngdy c6 khoang 150 nghin tan than dugc tiéu thu. Trong khi d6, cir d6t 10 tan than s& c6 3,3
tan tro, xi. Theo tinh toan, véi luong tiéu thu 129 triéu tan ndm 2030 s& thai ra hon 40 triéu
tAn tro, xi, con sb nay co thé s& ting 1én nira néu nhu nhu cau vé dién van tiép tuc
tang cao. Viéc xtr Iy khbi luong chét thai nay 1a bai toan nan giai do lwong tro, xi dugc tan
dung lam vat li¢u xay dung (chu yéu 1a gach khong nung) van con rat thap. Nam 2017, ca
nudce chi tiéu thy dugc 4 tridu tan (twong duong 30%), bién phap tam thoi ching ta sir dung
doé 1a choén lap thanh cac bai thai. Tuy nhién, giai phap nay rat ton kém dién tich va c6 thé
anh huong dén chét luong nguon nudc, dat dai, moi trudng,. .. Néu xir 1y tét tro, xi, Viét Nam
c6 thé tiét kiém hang trim ha dat lam bai thai va quan trong hon 1a dam bao phat trién bén
vimng cho nhiét dién than. Ngoai cic van dé chua xir 1y duge v6i chat thai ran, nhitng van dé
v6i chat thai khi ciing dang 1a mdi de doa ddi véi méi trudng sdng va sirc khoe con
nguoi. Nhu da néu trén, nhién liéu chinh dung trong cac 10 d6t than cila cdc nha may nhiét
dién Viét Nam la than d4, than nau va than bitum nhap khéu. Trong d6, than da c6 thanh phﬁn
chinh 14 cacbon, qua trinh d6t than s& san sinh ra nhiéu chét khi gay 6 nhiém gdm sulphur
dioxide (SO2), nitrogen dioxide (NO2), carbon dioxide (COz), cic vi hat rin (PM),
céc kim loai nang va cac dong vi phong xa. Than Bitum (than nhya dudng: bituminous coal)
chira nhidu lvu huynh (2%), tap chat (nhya dudng, héc in), vi vay khi dbt thuong gay 6
nhiém khong khi. Mic du véy, than bitum van duge str dung rong rii, nhét 13 1am nhién ligu
cho cac nha may dién vi loai than nay sinh ra nhiét lugng cao. Nghién ctru cua dai hoc
Stuttgart (Dtrc) nam 2010 dé phat hién ra rang, mdi nim, mot nha may nhiét dién than véi
cong suat 500MW sg sinh ra gan 85kg thuy ngan, hon 100kg thach tin, dong thoi nong do
chat phong xa ciing tang tir 0,03% lén mirc 0,12% & 16p dat bé mat day 30 cm tai khu vuc dat
nam xung quanh ban kinh 20 km cta nha mdy. Nhing chat thai nay déu c6 anh huong Xau
to1 ste khoe con nguoi nhu: Thiuy ngan co the gdy anh huong dén qua trlnh phat trién tim
than va h¢ than Kinh; chi va thach tin gay 3
ra cac bénh vé da, ung thu ph01 bang
quang, benh duong ho hap, rbi loan phat
trién. . ngoai ra, khithai CO2 tur
cac nhé may nhiét dién than 1a mét trong
nhiing tac nhat gdy hiu Umg nha kinh,
khién nhiét do bau khi quyén ngay cang
ting dan dén cac bién doi thoi tiét va
thién tai kho luong [15]. Hau hét cac nha
may nhiét dién than & Viét Nam déu duoc
trang bi cic hé théng xu ly khi thai,
nhung hiéu qua cua cac hé thong xu 1y
nay chua cao, chua thyc sy dap ting dugc
luong khi thai sinh ra mdi nam, chua tinh
dén lwong khi ro i trong qué trinh d6t
than va xu 1y thai [16-17].

Hinh 2. Khu vuc kho than ho tai nha may.
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Bén canh do, cac kho chtra than trong nha may nhiét di¢n Vinh Tan 4 dugc dat 1 thién
véi viée 6 nhiém bui phat sinh tai khu vuc lam anh huong dén cac khu dan cu 1an can (Hinh
2). Van d¢ nay hién nay dang la mot van d€ nan giai can dugc giai quyeét.

2.3. Cac phwong phap xw ly bui tai kho than ho

2.3.1 Phuong phap kho

Thiét bi thu hoi bui kho hoat dong dua trén cac co ché léng khac nhau: trong luc (cac
budng ling bui), quan tinh (ling bui nhd thay dbi huong chuyén dong cta dong khi hoac nho
vao vach ngan) va ly tdm (cac cyclone don, nhom va t6 hop, cac thiét bi thu hdi bui xody va
dong). Cac thiét bi thu hdi bui néu trén ché tao va van hanh don gian, dugc ap dung pho bién
trong cong nghiép. Tuy nhién, hiéu qua thu bui khéng phai lac nao ciing dat yéu ciu nén
chung thudng dong vai tro xr 1y so bd va can phai lap dat hé thong 6ng dan thu gom va van
chuyén bui.

2.3.2 Phuong phap udt

Qua trinh thu hdi byi theo phuong phap w6t dya trén sy tiép xuc cua dong khi bui véi
chat 16ng, dugc thuc hién bang cac bién phap co ban sau: (1) Dong khi bui di vao thiét bj va
duoc rira béng chét long. Cac hat bui dugc tach ra khdi khi nho va cham véi céc giot nudc;
(2) Chat 16ng tudi udt bé mat lam viéc cia thiét bi, con dong khi tiép xuc véi bé mit nay.
Cac hat bui bi hut boi mang nude va tach ra khoi dong khi; (3) Dong khi bui dugc suc vao
nudc va bi chia ra thanh cac bot khi. Céc hat buyi bi dinh u6t va loai ra khoi khi. Chat 1ong
tudi thiét bi thuong 1a nudc. Néu hat bui tro (nhu bui cao su, nhya, ...), ta dung dau nhét.
Khi két hop qua trinh thu hdi bui véi xir Iy hoa hoc, chét long duge chon theo qua trinh hap
thu. Do tiép xtic giita dong khi nhidm bui vé6i chat 1ong hinh thanh bé mit tiép xtc pha. Bé
mit ndy bao gém cac bot khi, tia khi, tia 16ng, giot 16ng va mang léng. Trong da s thiét bi
thu hoi bui uét ton tai cac dang bé mit khac nhau, do d6 bui duge thu hdi theo nhiéu co ché
khéc nhau [18].

Hién nay, trén thé gi01, cac giai phap ky thuat xur ly 6 nhiém bui dugc khuyén co ap
dung gom: giai phap h¢ thong hut loc bui cuc bo va giai phap phun swong ngay tai nguén
[19-21, 24]. V& nguyén tic, giai phap hé thong hut loc bui cé kha nang xu |y bui tri¢t dé hon
so va&i giai phap phun swong [19]. Tuy nhién, viée lap dat cac hé théng hut loc bui cyc bo tai
cac khu vuc 6 nhidm 16 thién c6 chi phi dau tu 16n ma hiéu qua thyc té va tudi tho ctia hé
thng khong cao do anh huong manh cua cac yéu tb tu nhién, ddc biét la gio ngang [19]. Vi
vay, giai phap phun suong van la lya chon hop ly ca vé mat hiéu qua ky thuat va kinh té tai
khu vuc 6 nhiém 16 thién, dic biét trong giai doan hién nay & Viét Nam. C6 hai nguyén tic
dé loai bo bui bang voi phun nudc: (a) lam wét bé mat vat liéu dé ngin bui bay vao khong
khi, va (b) vo1 xit danh bay bui lo Itmg trong khong khi. Khi cac hat bui bi nudc lam udt,
trong lugng cua mdi hat hién nhién s& tang 1én [21]. Kha ning bui bi gi6 cudn di giam dang
ké. Tc do lang cua bui lo ling duoc cai thién dang ké.

3. Giai phap giam thiéu bui bing phun swong tai kho chira than hé ciia nha may nhiét
dién Vinh Tan 4

Kho than ho ciia Nha méay Nhiét dién Vinh Tan 4 da dugc thiét ké voi kha ning luu trix
dam bao sy van hanh nha may 2 x 600 MW trong 30 ngay. Kho than dugc thiét ké v6i 04
dbng than, mdi déng than c6 mit cat hinh thang (day 42 m, dinh 8,6 m, cao 14 m va dai 341
m). Mdi d6ng than c6 sirc chita khoang 93.000 tan va tong strc chira kho than 1 371.968 tan.
Kho chtra than trong nha méay nhiét dién Vinh Tan 4 duogc dat 19 thién véi viéc 6 nhiém bui
phat sinh tai khu vuc l[am anh hudng dén cac khu dan cu 1an can. Vi thé, tai kho than lép dat
hé théng tranh phat tan byi bao gém tudng chin gié xung quanh khu vuc kho than va hé
thdng phun nudce kiém soat byi (Hinh 3).
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Hinh 3. Tuong chén gié kho than ho.

Nha may lap dit hé théng tueong chin gié két hop ludi voi muc dich giam thiéu tac dong
cua gio. dén viéc khuéch tan buyi trong kho chtra than hé voi ban kinh 16 lu6i 1a 4 mm cho
hiéu suét chong lai hiéu qua gié khoang 80% [16]. Tuong chan gid duoc xay dung bao phu
toan bg kho than. Ttir mat nén kho than Ién den chiéu cao 1,5 m 1a tuong bé tong cot thép, tir
d6 cao 1,5 m 1én do cao 18,75 m 1a tru két cu thép, bao xung quanh 13 thép tAm cudn song
c6 do day 1a 1,0 mm, khoét 15 déu trén than [16, 22, 23].

Xung quanh kho than con duogc thiét ké hé théng sung phun nudc tao Am bé mat va dap
bui kho than. Puong dng chinh cap nude 1a duong dng thép khong ri co dudng kinh 1a DN150
dugc déu ndi vao hé théng cap nudc dich vu clia nha may (nude ngot trén dia ban) hodc tur
nude thai sau xu ly, bao gdm 2 mdy bom vdi luu lugng 105 m%h va H =1,13 MPa, 6 day
phun nuéc véi tong cong 52 sung phun nude vat liéu hop kim nhém, luu lugng phun moi
sting 14 51 m%Mh, ap suat lam viéc 0,7 MPa, ban kinh phun bao phi 50 m. Sing phun nuéc
duoc cai dat ty dong phun de phun gitr am bé mat cho toan bd kho than. Trén mach vong ong
chinh cip nudc duoc déu ndi vao cac ong nhanh duong kinh DN50, thep carbon cung cap
nude cho cac sing phun nuée. Trén mdi may danh déng, pha déng dugc trang bi mot hé
théng phun suong dap bui dé tranh phat tan bui trong khi van hanh may danh déng pha déng
twong ung. He thong phun suong dap bui bao gom mot bdn nudc 10 m®, mot bom ly tdm co
cong suat 4 m%/h, cot ap 150 m, 31 déu phun [16, 19] (Hinh 4).

Hinh 4. (a) Voi phun swong tai kho than; (b) Thiét bi phun swong tai kho than.

Nha may hién nay dang van hanh hé thong dap bui phun suong thu cong, ing voi thoi
diém c6 gi6 manh, bui phén tan, cong nhan mé voi phun dap buyi. Pidu nay lam cho viéc kiém
soét bui thii cong lai 6 nhuoc diém 16n 1a khong dam bao khi lugng bui phat sinh trong quéa
trinh van hanh. Bén canh d6, hiéu qua giam thiéu bui tai day con phu thudc hoan toan vao
tinh chd quan cua ngudi van hanh, co6 thé nguoi van hanh khong tac truc tai vi tri, ngudi van
hanh danh gié sai tinh huéng.
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Dé han ché nhugc diém trén nghia 1a khac phuyc di tinh chi quan cta con nguoi dong
thoi tiét kiém nudce sir dung va han ché bui phat tan ra ngoai mot cach t8i wu thi ngoai vi¢c
nang cao hiéu suat 1am viéc cta béc phun swong (nhu tudi tho béc phun, ban kinh phun suong,
kich thudc giot long .. ) duoc chi trong nghién ciru cai tién thi phuong 4n nang cao hiéu qua
diéu khién 1a rat can thlet nhu viéc nghién ctru chuyen tir dép bui phun swong thu cong sang
tur dong hoa voi bude dau thiét 1ap cac cip gia trj thé hién m01 lién hé gitra bdn thong sb 1a
huéng gio, van tée gi6 (v), nhiét do (t) tai kho chira than va ndng do bui tai m6i truong khong
khi xung quanh (Co). Ung voi hudng gi6 bat loi nhat két hop van toc gi6 va nhiét d¢ tai moi
truong cung voi ndong do bui tai cac khu vuc nhay cam dugc truyén tin hiéu vé hé thong ty
dong van hanh hé thong khi nong do bui tai khu vuc nhay cam vuot ngudng cho phép cua
quy chuén hién hanh.

Chinh vi thé, tir hién trang kiém soét bui tai kho than hé ctia Nha may Nhiét dién Vinh
Téan 4 m6 ra mot hudng nghién ciru moi vé thiét 1ap diéu kién phun swong kiém soat bui
khuéch tan lam co s chuyén tir phun suong dap bui thu cong sang tu dong hoa vai bude dau
thiét 1ap mdi lién hé giira cac cap thong so khi tuong va nong d6 bui 1a huéng nghién ciru
dang duoc quan tdm va trién khai trong tuong lai.

4. Két luin

Theo két qua nghién ctru thay duoc hién nay phuong phap chi yéu dugc ap dung giam
thiéu buyi than khu vuc kho chira than tai Nha may Nhiét dién Vinh T4n 4 bang hé thong dap
bui duoc thiét ké thu cong: thoi diém co g16 manh, bui phan tan, cong nhan m¢ voi phun dap
bui. Tuy nhién, viéc dap bui thii conglai c6 nhuoc diém 16n 12 khong dam bao dap khi mot
lugng bui phat sinh, cling nhu phu thudc hoan toan vao tinh chu quan cua ngudi van hanh
(c6 thé ngudi van hanh khong tic truc tai vi tri hodc ngudi van hanh danh gia sai tinh hudng).
Vi thé, dé han ché nhugc diém trén déng thoi tiét kiém nude st dung va han ché bui phat tan
ra ngoai mot cach tdi vu thi ngoai viéc nang cao hiéu suit lam viéc cta béc phun suong,
phuong an nang cao hiéu qua diéu khién 1 rat can thiét nhu viéc nghién clru chuyén tir dap
bui phun suong thu cong sang tu dong hoa vdi cac cap gia tri thé hién m01 lién hé gitra cac
thong s6 1a hudng gio, van tdc gio (v), nhiét do (t) tai kho chura than va ndng do bui tai moi
truong khong khi xung quanh (Co) 13 van dé cap thiét.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: L.T.N.H., N.D.T.; Lya chon phuong
phap nghién ctru: L.T.N.H., C.T.V,; Tong quan: L.T.N.H., C.T.V.; Phan tich va Lya chon
giai phap: L.T.N.H., N.D.T.; Chinh sutra bai bdo: N.D.T., C.T.V.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua tip thé
tac gia, chua dugc cong bd ¢ dau, khong duge sao chép tir nhiing nghién ctru trude day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Study on coal dust suppression methods and suggest solutions for
Thermal Power Plant Vinh Tan 4 to reduce air pollution

Le Thi Ngoc Han', Can Thu Van'*, Nguyen Dinh Tuan!

1 HCMC University of Natural Resources and Environment; ltnhan@hcmunre.edu.vn;
ctvan@hcmunre.edu.vn; dinhtuanl@gmail.com

Abstract: The production of electricity from coal brings high economic efficiency, meets
the urgent demand for electricity in our country, but it is also an industry with a lot of
potential for pollution. Currently, in our country, coal-fired power plays an important role
in national energy security and in the near future, coal-fired power is still one of the main
pillars of our country’s energy security. Along with large emissions, coal-fired power plants
also have many impacts on the environment and human health, in which the risk of air
pollution is present. Recently, Vinh Tan 4 thermal power plant has been solving the above
environmental pollution problems with current technical regulations. However, coal storage
in thermal power plants is mostly located in the open air, with dust pollution generated in
the area affecting neighboring residential areas. At the same time, the factory now is
operating a manual misting dust suppression system, which is having the major
disadvantage of not guaranteeing to stamp when a large amount of dust is being generated.
Therefore, a plan to improve control efficiency is very necessary.

Keywords: Coal dust pollution; Air pollution control; Thermal power plant Vinh Tan 4.
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Tém tit: Trong nghién ctru nay, chiing t6i tham khao céc tai lidu cua cac qudc gia, cac to
chtic quéc té c¢6 uy tin va ciia Viét Nam vé danh gia tdc dong méi truong dén di san thién
nhién, canh quan va da dang sinh hoc dé téng hop, phan tich, sang loc va lya chon ra céc
thong tin, dir liéu, phuong phap can thiét cho viéc dé xuat Khung danh gia tac dong moi
truong cua du an dau tu dén di san thién nhién tai Viét Nam. Két qua ctia nghién ctru nay 1a
co s& dé xay dung Hudng dan k§ thuat danh gia tac dong méi truong chi tiét cia dy an du
tw dén di san thién nhién.

Tiwr khoa: Di san thién nhién; Pa dang sinh hoc; Canh quan; Panh gia tac dong moi truong.

1. Mé diu

Di san thién nhién 1a mot trong ba (03) loai di san thé gi6i (Di san thién nhién thé gidi,
Di san van hoa thé giéi va Di san hon hop thé gidi) theo Cong udc vé Bao vé di san van hoa
va thién nhién thé giéi [1]. Theo Cong udc nay, di san thién nhién 1a khu vuc hodc noi chira
céc dic diém hodc nhom cac déc diém ty nhién (gom ca vat ly va sinh hoc) voi cac gia tri
con nguyén ven, noi bat vé tham my va khoa hoc; cac h¢ dia chat, dia 1y va khu vuc c6 ranh
g161 10 rang tao thanh sinh canh song cua cac loai dong thue vat dang bi de doa c6 gia tri no6i
bét toan cau vé khoa hoc hoic bao ton. Tinh dén nam 2020, trén thé gidi co 1.121 di san thé
giéi duge cong nhan, trong d6 ¢6 213 di san thién nhién va 39 di san hdn hop nam trén lanh
thd cua 107 qudc gia voi tong dién tich 369.685.919 ha [2].

Nhan thtc duge tAm quan trong cua cac di san thién nhién thé gidi, cac quéc gia, dac
biét cac nudc phat trién nhu Lién minh chau Au, My, Canada, Uc, Vuong quéc Anbh, ... déu
d4 c6 cac quy dinh phap luat rat chit ch& va dong thoi, ban hanh cac hudng dan ki thuat vé
dénh gia tac dong cua du an dau tu dén di san thé gi6i, di san thién nhién thé giéi nhu 1a mot
ddi tuong tu nhién hoan chinh hoac dén mot sb gia tri ndi bat toan cau riéng biét cua di san
thién nhién nhu da dang sinh hoc hodc canh quan [3-7]. V& co ban, cac hudng dan ky thuét
nay déu phu hop véi cac khuyen cao, khung hudéng dan k¥ thuat clia cac t6 chirc bao ton toan
cau nhu Lién minh bao ton thién nhién thé giéi (IUCN), Cong udc vé cac vung dat ngap nudc
c6 tAm quan trong quc té Ramsar, Cong wéc Pa dang sinh hoc, Cong u6c vé Bao vé di san
vin hoa va thién nhién thé giéi [ 11]. Nho co he thong phap luat va hudng dan ky thuat day
da nay, cac dy 4n dau tu tai cac qudc gia phat trién déu dugc danh gia tac dong moi truong
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mot cach bai ban, do d0, cac gia tri ndi bat toan cAu cua cac di san thién nhién va tinh toan
ven cua chung dang duoc bao vé, bao tdn mot cach bén virng.

Viét Nam chinh thirc tham gia Céng u6c vé Bao vé di san van hoa va thién nhién thé
gidi tir nam 1987 va dén nay, c6 22 di san thé gidi dugc T chire Gido duc, Khoa hoc va Vian
hoa Lién Hop Qubc (UNESCO) cong nhan, trong d6 ¢ cac di san thién nhién thé gii. Tuy
nhién, khdi niém kém theo c4c tiéu chi va phan loai di san thién nhién ciia Viét Nam 1an dau
tién moi duge quy dinh trong Luat Bao vé mai truong nam 2020 [12]. Luat nay va cac van
ban phép luit hudng dan Luat ciing 1an dau tién dua ra khai niém vé canh quan thién nhién,
canh quan sinh thai [13-14], ddng thoi, yéu cau cac cha dy an dau tu phai thuc hién danh gia
tac dong moi truong dén di san thién nhién, cht trong dén canh quan, da dang sinh hoc va
thuc hién bdi hoan da dang sinh hoc. Két qua ra soat cac cong trinh nghién ctru trong nudc
cho thiy, Viét Nam (cha yéu 1a B6 Tai nguyén va Mbi truong, Bo Xay dung va cac Tb chic
Khoa hoc cong ngh¢) da xay dung thanh cong hudng dan ky thuat danh gia tac dong cua
nhiéu loai hinh dy 4n dau tu (san xudt hoa chit co ban, san xuat xi mang, luyén thép, xay
dung cang, chon lap chét thai, xay dung duong giao thong, xay dung ha tang co s& khu cong
nghiép, nha may glay, nha méy dién, san xuat phan hoa hoc, da gidy, dau khi, xang dau, khai
thac mo, ...) dén mai trudng. Mic du cac hudng dan k¥ thuét nay c6 ndi dung vé danh gia
tdc dong den tai nguyén sinh vat, tuy nhién, con rat so sai, khong dap tung cac khuyén céo
clia cac diéu ude quoc té va yéu ciu cta cic nha tai tro. Ngoai ra, cac hudng din nay khong
¢6 noi dung hudng dan danh gié tac dong dén canh quan thién nhién cia di san thién nhién.

Trong khoang muoi (10) ndm gan day, ¢6 hai nghién ctru trong nudc vé huéng dan danh
gia tac dong moi trudng dén da dang sinh hoc: (1) Dé tai khoa hoc cong nghé cap Bo (Tai
nguyén va Mai truong) ma sé TNMT.04.56 “Nghién ctru co s¢ khoa hoc va thyc tién ctia boi
hoan da dang sinh hoc nham dé xudt cac quy dinh vé chinh sach va phap luat vé bao vé moi
truong va da dang sinh hoc” thuc hién trong cac nam 2014-2016 [15]; (2) Dy an nho do
Ngan hang phat trién chau A (ADB) tai trg cho Tong cuc Moi trudng, Bo Tai nguyén va Moi
truong trong viéc nghién ctru xay dung “Hudng dan danh gia tac dong da dang sinh hoc 16ng
ghep trong quy trinh danh gia tac dong moi truong” nam 2015 [16]. P&y méi chi 1a nhitng
hudng dan budc dau vé danh gia thc dong cua du an dau tu dén da dang sinh hoc néi chung,
chua xem xét da dang sinh hoc nhu 1a mét dac trung ctia mot khu di san thién nhién.

Trude thyc trang néu trén cua Viét Nam, viéc nghién clru va sém dé xuét khung danh
gia tac dong mdi trudng cua dy an dau tu dén di san thién nhién voi nhimg cach tiép can va
phuong phap mai, bo sung dé mé ta ddy du ciing nhu danh gia tac dong chi tiét cua du an
dau tu dén cac ddc trung cia di san thién nhién 14 canh quan va da dang sinh hoc. Két qua
clia nghién ctru nay s& lam co s¢ cho viéc xay dung Huéng dan k¥ thuat danh gia tac dong
mai truong chi tiét ctia du an dau tu dén di san thién nhién.

2. P6i twong va phwong phap nghién ciru

2.1. Péi tieong nghién ciru

Pbi tugng nghién ctru 14 di san thién nhién, cac dic trung cua di san thién nhién theo
Luat Bao vé moi truong nam 2020 nhu: vé dep cua thién nhién; cac dac diém noi bat vé dia
chat, dia mao; da dang sinh hoc va céc dich vu h¢ sinh thai ty nhién.

2.2. Phuong phép nghién ciru

2.2.1. Phuong phap tong hop, phan tich tai liéu tham khao

Nhom téc gia tién hanh: (1) Thu thap mot cach day di, toan dién céc tai liéu sin co, bao
gdm céc quy dinh phap 1y vé danh gia tic dong moi trudng, cac nghién ctru, hudéng dan ki
thuat vé danh gia tac dong moi truong dén di san thé gidi, di san thién nhién, sinh thai/ da
dang sinh hoc, canh quan dugc cong bd chinh thirc, bao dam do tin cay, chinh xac cua céc
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qudc gia, cac to chirc qubc té co uy tin trén thé gidi; cac quy dinh phap luat hién hanh cia
Viét Nam va cac nghién ctru, hudng dan ki thuat vé danh gi4 tdc dong méi truong cia cac
loai hinh di 4n dau tu da duoc cong bb; (2) Tong hop cac thong tin, dit liéu thu thap duoc dé
phén loai, phén tich, danh gia, sang loc, lwa chon cho phu hgp véi cac yéu cAu nham dé xuét
Khung danh gia tic dong méi truong ciia dy 4n dau tu dén di san thién nhién ciia Viét Nam.

2.2.2. Phuong phap chuyén gia

Di san thién nhién 1a mot ddi tuong dic biét nhay cam voi cac dac diém da dang vé dia
hinh, canh quan, da dang sinh hoc va cac thanh phan ty nhién khac. Trong 0, cac dic diém
vé canh quan va da dang sinh hoc 1 rat khé danh gia do Luat Bao vé mai truong chwa co cac
quy dinh chi tiét vé khai niém, tiéu chi, phan loai canh quan va Viét Nam chua c6 cac cong
cu phu hop dé lugng hoa da dang sinh hoc mot cach dang tin c@y. Do do, trong qua trinh
nghién ctru, Nhom tac gia da tién hanh tham van cac chuyén gia vé canh quan va da dang
sinh hoc dé tim ra cach tiép can, phuong phap danh gia phu hop véi cac dic diém nay cua di
san thién nhién.

3. Két qua nghién ciru

3.1. Két qua tong hop vé cdc doi twong 1a di san thién nhién ciia Viét Nam

Theo quy dinh cua Piéu 20 Luat Bao vé méi truong 2020, cac di san thién nhién dugc
chia thanh ba (03) nhom, bao gom: (i) Di san thién nhién 1a cac Vuon qubc gia, khu duy trix
thién nhién, khu bao ton loai - sinh canh, khu bao vé canh quan dugc xac lap theo quy dinh
ctia phéap luat vé da dang sinh hoc, 1am nghiép va thuy san; danh lam thang canh duoc cong
nhan 14 di san van hoa dugc xac 1ap theo quy dinh ctia phap luat vé di san van hoa. Dén nay,
nhom nay cé khoang 176 khu, chiém 2.512.530,78 ha trén can, vung nudc nodi dia va trén
bién thudc céc hé sinh thai chinh 1a rimg déic dung, bién va dat ngap nuoc [17]; (i) Di san
thién nhién dugc t6 chirc qudc té cong nhan, bao gom: 02 di san thién nhién thé gidiva 0l di
san hon hop the gidi; 09 khu duy trir sinh quyén va 03 cong vién dia chat toan cau phan b
khip moi mién ctia dat nudc; (iii) Cac di san thién nhién khac dép tng tiéu chi ‘quy dinh tai
Khoan 2 Piéu 20 Luat Bao vé méi trudng, bao gdm cac dbi twong nhu ving dat ngap nude
quan trong [18]; hanh lang da dang sinh hoc, khu vyc c¢6 da dang sinh hoc cao, canh quan
sinh thai quan trong, canh quan thién nhién quan trong [12-13]. Tuy nhién, s6 luong céc di
san thién nhién ctia nhom nay hién c6 chi 1a ba (03) hang lang da dang sinh hoc cap tinh duoc
thanh 1ap ndm 2018 tai cac tinh Quang Tri, Thura Thién Hué va Quang Nam.

Nhu vay, di san thién nhién ctia Viét Nam phong phu vé sb lugng va da dang vé cac dic
diém ty nhién. Trong d6, nhom cac khu bao ton thién nhién tai cic hé sinh thai rimg dic
dung, bién va dat ‘ngdp nudc, noi c6 da dang sinh hoc cao va cac canh quan thién nhién dep,
doc déo dang chiém da s vai tong dién tich bao phu l6n nhét va hién dang cung cip da dang
cac dich vu hé sinh thai quan trong. Do d6, huéng dan ki thuat danh gia tac dong moéi trudng
can tap trung vao cac gia tri ciia sinh thai/ da dang sinh hoc va canh quan cta di san thién
nhién.

3.2. Tong hop cdc thong tin chinh vé canh quan can biét trong danh gid tac déng méi truong

Trén thé giéi c6 nhiéu truong phai hoc thuat vé canh quan. Tuy nhién, khai niém vé canh
quan theo Cong uéc Canh quan chau Au [7] ngay cang duoc sir dung phd bién: “Canh quan”
1a mot khu vye, theo cam nhén cua con nguoi, co cac thanh phan va dic diém truc quan la
két qua tac dong va tuong tac cua cac yéu td ty nhién va/hodc con ngudi. Cac thanh phan cua
canh quan bao gdm: (i) Cac thanh phan co the nhin thdy mang tinh khach quan, hiru hinh nhu
dia hinh, tda nha,...; (ii) Lép phu dat, bao gdm cac loai tham thyc vat khac nhau; (iii) Anh
huong cia hoat dong con nguoi; va (iv) Chang co thé bao gdm céc thanh phan khong nhin
théy dugc, vi du: sy yén tinh, xa x6i, hoang da, am thanh va lién tudéng van hoa; va céc thanh
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phan v6 hinh nhu quy mé, hoa vin, mau sic,... Cac bude chinh trong quy hoach canh quan
bao gém: (i) Hiéu ban chit cua canh quan; (i) Xéac dinh dit liéu, co hoi va khé khan; (iii) Sta
d6i vi tri, bd cuc, thiét ké, ... cta tat ca cac lya chon dé dat dwoc sy phu hop nhit véi moi
truong; (iv) Chuan bi giai phap dé tranh céc tac dong va tdn dung cac co hoi; (v) So sanh cac
phuong 4n, chon phuong an it gay hai nhit; (vi) Xay dung quy hoach tong thé canh quan;
(vii) Chuan bj danh gia tdc dong canh quan va hiéu tng thi giac; (viii) Quy trinh ra quyét
dinh; (ix) Thiét ké chi tiét va dic diém k¥ thudt; (x) Thuc hién; (xi) Bao dudng canh quan;
(xii) Giam sat va bao céo.

Canh quan theo Cong udc Canh quan chau Au 1a mot khai niém con khd méi mé ¢ Viét
Nam, duoc quan tAm dic biét tir khi ban hanh Luat bao vé moi truong 2020. Dong thoi, cac
khai ni¢m “Canh quan sinh thai quan trong” va “Canh quan thién nhién quan trong” d& dugc
B¢ Tai nguyén va M6i truong quy dinh cu thé [14] nham huéng dan Luat bao vé méi trudng.
Céc kién thtrc vé canh quan cua thé gii va Viét Nam hién nay 1a co s& cho dénh gié tac dong
moi trudng cta dy an dau tu dén canh quan cia di san thién nhién.

3.3. Pé xudt Khung déanh gid tic dong méi trwong cia diw dn ddau tw dén di san thién nhién

Dé bao dam tinh théng nhat voi 1y thuyét va thuc hanh dénh gia tic dong méi truong
trén thé gidi, khung déanh gia tac dong méi truong chuan [19] duoc ap dung cho qué trinh
déanh gia tac dong moi truong ciia du an dau tu dén di san thién nhién tai Viét Nam. Diém
méi ¢ day 13 cac ndi dung sinh thai/ da dang sinh hoc va qua trinh danh gia, thiét ké, quy
hoach canh quan duoc bd sung, cAu trac & tit ca cac giai doan thiét ké va thuc hién du an dau
tu. Duéi day 13 cac ndi dung chinh cua khung dénh gia tic dong méi truong ctia dy an dau
tu dén di san thién nhién cua Viét Nam dugc 1ong ghép vao quy trinh 1ap béo cao danh gia
tdc dong méi truong.

3.3.1. Sang loc

Muc dich ctia sang loc 1a dé xac dinh mirc d6 danh gia tac dong moi trudng can thiét dbi
v6i dy an dau tu duoc dé xuat.

Chu dy 4n can can cir vio cac quy dinh ctia phap luat vé bao vé moi truong [12-13], bao
ton thién nhién va da dang sinh hoc [20-22] va cam két ctia Viét Nam véi quoc té vé bao vé
mOoi truong, di san thé gidi, bao ton thién nhién va da dang sinh hoc dé tién hanh sang loc
theo cac yéu td nhu quy mo dic diém, tinh chét, vi tri ciia dy 4n dau tu ciing nhu cac dic
diém cua cac tac dong tiém an cta dy an. Ddi véi cac ddi tugng nhay cam nhu di san thién
nhién thi cac tic dong moi trudng ciia du 4n can sém dugc xem xét - tir giai doan thiét ké
ban dau cua duy an.

Két qua cta “Sang loc” s& khuyén céo chu cac du an dau tu tiém an cac tic dong x4u
dén di san thién nhién phai thyc hién mét trong cac phuong &n sau ddy theo quy dinh cua
phap luat: (1) Dy an duoc danh gia la khong phu hop voi phap luat va/ hodc cac cam két qudc
té ciia Viét Nam, do vay, khong nén trién khai dy 4n; (2) Dy an phai thyc hién danh gla tac
dong méi trudng so bo; (3) Du an phai thuc hién danh gia tac dong moi trudng chi tiét.

3.3.2. Xac dinh pham vi

Muc dich ctia xac dinh pham vi la xac dinh cac Van dé quan trong can giai quyet dbi voi
khu di san thién nhién, dua ra céc phuong phap, ngudn luc dugc sir dung va thiét lap cac gidi
han vé khong gian, thoi gian cho cac cudc khao sat thyc dia va danh gia.

Két qua ciia qua trinh xdc dinh pham vi can duogc trinh bay thanh bao cdo va bao gdm
cac ndi dung sau: (i) M6 ta vé (cac) khu vuc anh hudng cua du 4n; (i) Xac dinh céc tac dong
moi truong chinh (den moi truong vat ly, canh quan, sinh thai/ da dang sinh hoc va dich vu
hé sinh thai) c6 thé duoc giai quyet thong qua céc thay do6i trong thiét ké duy 4an, bao gom ca
viéc xem x¢ét cac lya chon thay thé; (ii1) Danh sach cac dac diém diéu kién ty nhién (bao gom
canh quan thién nhién), sinh thai va dich vu hé sinh thai can dugc xem xét chi tiét trong danh
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gié tAc dong mdi truong va, trong mot s6 truong hop, cac tac dong cu thé s& dugc xem xét
lién quan dén timg gia tri, dic diém cta Di san thién nhién theo tiéu chi thanh lap; (iv) M6 ta
cac cudc khao sat s& dugc thuc hién nham cung cép dir liéu can thiét cho viéc danh gié, bao
gdm céc phuong phap va thoi gian; (v) Danh sach cac dic diém diéu kién tw nhién, canh quan
thién nhién, sinh thai va dich vu hé sinh thai lién quan s€ khong duoc xem xét chi tiét trong
dénh gia tic dong moi truong vi ching khong chiu hoidc bi anh huong khong dang ké boi cac
hoat dong cua du an dau tu.

3.3.3. M6 ta hién trang nén

Muc dich ctia mé ta hién trang nén 1a mo ta cac diéu kién tu nhién, moi truong va kinh
té - x3 hoi khu vuce du kién thue hién du 4n khi khong c6 dur an.

Céc nguyén tic ddc thu khi mo ta hién trang khu di san thién nhién la can phai mé ta khu
di san thién nhién: (i) O moi quy md, bao gom canh quan thién nhién; canh quan sinh thai,
quan x4 thuc vat, loai va (néu co the) di truyen Thong tin dé mo ta duoc thu thap tir cac
ngudn chinh thdng va cang chi tiét cang tot; (i1) Pay du cac diéu kién tu nhién, cac thanh
phan caa khu di san thién nhién va cac dac diém, chirc nang kém theo vi tri, ranh gi6i cua
Chung Va Céc tiéu chi dé xuét duoc ap dung dé danh gia mic do quan trong cua ching néu
nam ngoai cac cac tiéu chi thanh lap; (iii) Viéc diéu tra cac gid tri, dic diém chinh cta khu di
san thién nhién nén dugc mo rong ra cac khu vuc 1an cén, tuy nhién, chi & muc tdi thiéu, du
dé danh gia; va (iv) Trong qua trinh m6 ta, can phéan tich mbi quan hé gitra thong tin vé cac
diéu kién ty nhién va sinh thai/ da dang sinh hoc dé cung cép mot cai nhin téng quan vé hé
sinh thai hién co6 trong khu di san thién nhién va xung quanh vi né lién quan dén hé sinh thai
dia phuong va khu vuc rong 16n hon.

Céc noi dung thyc hién chinh cta xac dinh pham vi bao gom: (i) Thu thap dit liéu vé cac
diéu kién tu nhién, kinh té - x3 hoi va méi truong khu vuc du an, tap trung vao khu di san
thién nhién va cac khu vuc xung quanh c6 lién quan; (ii) M6 ta cac diéu kién tu nhién, kinh
té - x4 hoi va moi truong khu vuc dy an, tap trung vao khu di san thién nhién va cac khu vuc
xung quanh co lién quan; (iii) Danh gia tam quan trong ctia khu di san thién nhién, bao gom
déanh gi4 tam quan trong cta cac diéu kién tu nhién, canh quan thién nhién; déanh gia tam
quan trong cua da dang sinh hoc va danh gia moi truong séng (néu thay can thiét); danh gia
tam quan trong cia cac dich vu hé sinh thai.

3.3.4. banh gia tc dong

Muc dich cta danh gia tac dong 1a: (i) Panh gia chi tiét cac tac dong tiém an cia du 4n
dau tu d4 duoc xac dinh trong qua trinh sang loc, xac dinh pham vi va dugc mo ta trong diéu
khoan tham chiéu; (ii) Xem xét va thiét ké lai cac phuong an thyc hién; danh gia tac dong;
can nhéc cac bién phap giam nhe va ting cuong, ciing nhu bdi hoan céc tac dong ton dur; 1ap
ké hoach quan 1y tac dong.

bénh gia cac tdc dong sinh thai/ da dang sinh hoc la nhitng ndi dung dac thu ctia danh
gia thc dong moi truong dén di san thién nhién. Noi dung ctia danh gia tac dong sinh thai bao
gdm: (i) Xac dinh va mé ta cc tac dong va anh huong cua ching dén cac dic diém sinh thai
chinh ciia khu di san thién nhién, bao gdm mét moi truong song, thay d6i moi truong song,
CaC tac dong bién va tac dong dén cac loai hodc quéan thé nhay cam; anh hudng dén sy két
ndi, su phan manh va ¢ lap cua moi truong song; (ii) BE xuit, phan tich cac bién phap tranh
hodc giam thiéu cac tic dong va anh hudng tiéu cuc; (iii) Panh gia mirc do dang ké cua bat
ky tac dong ton du (con lai) ndo dén da dang sinh hoc sau khi d4 giam thiéu; (iv) Xéac dinh
cac bién phap bdi hoan thich hop dé khic phuc anh huong ton du d& duoc xac dinh; va (v)
Xéc dinh céc co hoi dé ting cudng, 1am giau da dang sinh hoc.

Céac phuong phép danh gia tdc dong sinh thai va canh quan [7, 23] dugc sir dung bao
gbm: (i) Phén tich so dd va mang ludi dé xac dinh chudi cac tac dong va do d6 rat hiru ich
cho viéc xac dinh hiéu img dy chuyén tir nhimg tic dong truc tiép, gian tiép; (ii) Mo hinh
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du doén dinh lugng co thé cung cip du bao chi tiét vé cac tic dong gia dinh. Tuy nhién, gioi
han vé& ngudn luc va thoi gian thuc hién dénh gia tac dong moi truong thuong lam han ché
viée sir dung cac phuong phap mé hinh; (iii) Hé théng thong tin dia 1y (GIS) két hop voi cong
nghé vién tham rat hitu ich khi xay dyng mé hinh cac méi quan hé khong gian, vi du nhu ban
d6 sinh thai; danh gia sy phan manh va bién dong cta canh quan, méi truong séng; (iv) Hoi
ctru thong tin tir cac du an twong tu trude do co thé c6 gia tri, dac biét khi cac tac dong cua
cac dy én nay da dugc dinh lugng va giam sat trong thoi gian dai; (v) Y kién chuyén gia luon
luén la can thiét cho viéc giai thich cac dir liéu va du bao tac dong trong truong hop khong
du s6 liéu dinh luong vé da dang sinh hoc; (vi) M6 ta va ngoai suy moi turong quan quan sat
dlmc gitta sy phan b, phong phu cua cac loai va cac yéu t6 vat 1y nhu ché do nudc, tiéng
de du bao cac thanh phan da dang sinh hoc c6 thé ton tai tai dia diém danh gia; (vii)
Lay mAu hién trudng va nghién ctru phong thi nghiém c6 thé duoc str dung dé dinh luong va
dénh gia kha nang phan g ctia h¢ sinh thai, tuy nhién, viéc thuc hién co thé ton kém, kho
khan va s€ khong phai lac nao ciling mang lai két qua hiru ich khi ma thoi gian danh gié tac
dong moi truong c6 han; (viii) Danh gia dac diém canh ‘quan la mét phuong phép ti€u chuan
dugc sir dung dé xac dinh, mo6 ta, phan loai va lap ban d6 nhirng diém khac biét vé canh quan.
Can luu ¥ rang cac phuong phap danh gi tac dong chi quan khong duoc khuyén khich

str dung trong danh gia tdc dong sinh thai.

3.3.5. Céc bién phap giam thiéu, phong ngira va ing phé sy ¢6 moi truong

Cén ap dung mét quy trinh tuan tyr de tranh, giam thiéu va bdi hoan céc tac dong, cac
hi¢u mg sinh thai tiéu cyc. Pong thoi, néu c6 thé thi tang cuong, lam giau thém da dang sinh
hoc. Piéu nay thuong dugc goi la “Hé thong phan cap giam thiéu”.

Hé thong phén cap giam thiéu bao gdom céc hoat dong chinh sau day: (i) Viéc tranh va/
hodc giam thiéu cac tac dong tiéu cuc dat dugc tot nhat thong qua viéc xem x¢ét cac tac dong
tiém an cuia mot dy an tur giai doan dau cua thiét ké, quy hoach chi tiét xay dung du an va
trong sudt qua trinh phat trién ctia dy an. Cac bién phap giam thiéu duoc dua vao Chuong
trinh thiét ké thuong duge mo ta 1a “giam thiéu theo thiét ké”. Piéu nay co thé bao gom viéc
thiét ké lai bd cuc, so dd bd tri, quy hoach chi tiét xay dung hoac diéu chinh vi tri cua céac
hoat dong nhét dinh. Giam thiéu bang cach diéu chinh thiét ké ciia du an 1a dic biét c6 loi vi
n6 bao dam chic chan cho sy thanh cong ctia bién phap giam thiéu; (ii) Boi hoan: cac bién
phap duoc thuc hién dé bu dap cac tac dong ton du dan dén mat mat hodc vinh vién thiét hai
d6i v6i cac dic diém sinh thai/ da dang sinh hoc mac du d4 dwoc giam thiéu. Viéc boi hoan
co thé ¢ dang moi truong song thay thé hodc cai thién méi trudng sdng hién c6. Vé nguyén
tac, viéc bdi hoan phai duoc tap trung vao loai dac diém sinh thai bi anh huong va véi muae
d6 twong duong. Viéc boi hoan phai dugc cung cap cang gan vi tri xay ra cac tic dong cang
t6t, mang lai loi ich cho méi truong song, cac loai bi anh huong va co thé do luong duge voi
muc dich dat dugc “khong co 16 rong” vé da dang sinh hoc. Lugng bdi hoan mdi trudng song
thudng 16n hon hodc bang so voi méi trudng séng bi suy giam/ mat do tinh chat khé khan va
mirc d6 thanh cong han ché khi tao ra méi trudng sdng méi cho cac loai sinh vat; (iii) Ting
cuong, 1am giau da dang sinh hoc 1a viéc cai thién cong tic quan 1y cac dic diém sinh thai
dang hién hitu hoac cung cép cac dac diém sinh thai méi, dan dén dat dugc loi ich rong cho
da dang sinh hoc. Piéu nay khong lién quan dén tic dong tiéu cuc can phai giam thiéu. Cac
bién phap nay phai duoc dua vao chuong trinh thiét ké, duwoc danh gia trong béo cao danh
gia tdc dong moi truong; (iv) Viéc thiét ké cac bién phap giam thiéu va bdi hoan 1a mot qua
trinh lap di lap lai. Cac bién phap can dugc chil dy 4n cam két khi ho so quy hoach xay dung
chi tlet dugc trinh cép c6 thim quyen Cac bién phap giam nhe va bdi hoan can phai giai
quyet cac tac dong, anh huong cu thé, dat dugc két qua lau dai, c6 cac tiéu chi xac dinh dé
bao dam sy thanh céng va cho phép do luong mirc d6 thanh cong hay that bai thong qua giam
sat. Trong mot s6 truong hop, cac bién phap bdi hoan cén phai dugc thyc hién va “hoat dong”
trude khi tac hai xay ra ddi véi truong hop du an dau tu c6 anh hudng dén cac khu bao ton
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hoic cac loai duoc bao vé hop phap. Pong thoi, viée thiét ké cac bién phap giam thiéu va bdi
hoan can dugc tham véan véi cac thanh vién khac cua nhom thiét ké du an. Cac bién phap
giam thiéu, bdi hoan va ting cuong chi tiét can phai duoc dua vao Ké hoach Quan Iy Mbi
truong cta du 4n, trong d6 phai néu cu thé thoi gian trién khai va cac tiéu chi chinh dé danh
gia mirc d¢ thanh céng cua cac bién phap duoc ap dung.

3.3.6. Giam sat

Giam sat 1a viéc thiét 1ap ké hoach/ chuong trinh giam sat méi truong, trong d6 c¢6 noi
dung giam sat sinh thai va canh quan. Muc dich ctia gidm sat sinh thai 1a dé xac dinh: (i) liéu
cac bién phap giam thiéu d4 duoc thyc hién nhu cam két hay chua; (i) mic do thanh cong/
hi¢u qua cua cac bién phap; (iii) canh bao sém vé cac bién phap khong hiu qua; va (iv) xay
dung céc bién phap méi thay thé cac bién phap khong/ kém hi¢u qua.

Pé thyc hién giam sat, chu dy an/ don vi tu van can xac dinh noi can giam sat, do dém
két qua giam thiéu, boi hoan va tang cuong. 'Chuong trinh gidm sat phai bao gom cac phuong
phap giam sat dugc st dyung, céc tiéu chi de xac dinh murc d thanh cong/ that bai, thoi gian
bleu trién khai hop 1y, co ché thyuce hién, tan suat va thoi gian giam sat (bao gdm giam sat
ngan han va dai han) va tan suit bao céo.

3.3.7. Tham van cong dong va cac Bén co6 lién quan

Tham vén cac bén c6 lién quan va cong dong 1a mot ndi dung xuyén sudt cia quy trinh
déanh gia tic dong moi truong, nén dugc thuc hién cang sém cang tot, bat dau tir khau thiét
ké ban dau cua du an va sau d6, tiép tuc duogc trién khai & cac bude tiép theo tir x4c dinh
pham vi cho dén hoan thanh dy thao béo cao danh gia tac dong moi truong.

Cac nguyén tac thuc hanh tot cia tham vén cong déng va cac bén co lién quan bao gom:
(1) Tham van phai chan thanh va c6i mo. Viéc chu dy an/ t6 chirc tu Van tan dung toi da tham
van dé thu thap thong tin, dir liéu nhung lai han ché trong viéc cung cép thong tin vé dy 4n
cho cac ben duoc tham vén sé& bi phan { Ung ti€u cyc; (i1) Thoi gian tham van nén dugce 1én ké
hoach can than dé ngan chin viéc cong bo quéa som céc thong tin nhay cam vé thuong mai,
gay bat loi cho chu duy 4n; (i) Cac yéu cau tham gia cua cac bén lién quan va cong chung
phai kip thoi. Viéc tham van khong c6 y nghia néu cac ¥ kién, dé xuat sira doi thiét ké cua
du an qua mudn; (iv) Phai co da thoi gian dé cac bén duoc tham van xem xét va cé y kién
phan hoi; (v) Cac muc tiéu cta tham van can dugc néu rd rang. Thong tin duoc trinh bay cho
cong chiing, cac td chirc, nguoi dai dién phai phu hop vé ndi dung va muc do chi tiét, xac
dinh 15 nhimng van dé dang dugc dua ra binh luan.

Phap luat hién hanh [12- 147 da c6 céac quy dinh rat cu thé, chi tiét vé: (i) cac (101 tuong
can tham van; (ii) ndi dung va hinh thire tham van; (iii) thoi diém va thoi gian tham van; (iv)
trach nhiém tham van cia chi dy an; (v) trach nhiém cta co quan, t6 chire ¢6 lién quan truc
tiép dén du 4n dau tu phai tra 161 dé nghi tham van cta chi du 4n.

Sau khi hoan thanh céc ndi dung néu trén, chu dy an/ td chue tu van tién hanh 1ap béo
cao déanh gi4 tac dong moi truong va trinh hd so 1én co quan c6 thim quyén dé thim dinh
theo quy dinh cua phap luat.

4. Két luan

Khung dénh gia tac dong méi truong cua du an dau tu dén di san thién nhién dugc dé
xuét v6i nhitng ndi dung, phuong phap méi duoc bd sung vé mo ta cac gia tri ndi bat cua di
san thién nhién; danh gi4, lugng hoa t6i da cac tic dong cua dy 4n dau tu dén sinh thai/ da
dang sinh hoc va canh quan - nhiing ddc trung rat quan trong cua di san thién nhién 1a co so
cho viéc xay dung huéng dan ky thuat danh gia tic dong mai truong chi tiét cia dy an dau
tu dén di san thién nhién cua Viét Nam, gop phén thuc hién Luat Bdo v€ moi trudng nam
2020, hoan thién hé thong cac huéng din ky thuat vé danh gia tac dong moi trudng hién co,
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dép g nhu cau thyc tién cua cac nha dau tu, CAC co quan quan 1y, cac nha tai trg ciing nhu
cac to chure, ca nhan tu van va hoc thuat.

Trong béi canh cac quy dinh vé canh quan trong Luat Bao vé méi trudng va cac vin ban
hudng dan Luét con chua rd, thiéu tinh hé théng; cac tin chi dé lwong hoa hiéu qua céc gia
tri da dang sinh hoc chua dugc thiét 1ap tai Viét Nam, viéc ap dung khung hudng dan ky thuat
nay dé danh gié tac dong cua du an dau tu d&én canh quan va da dang sinh hoc cua di san thién
nhién s€ gap phai mot s6 kho khan nhét dinh. Do vay, hai yéu t5 han ché nay can sém duoge
nghién ctru, khic phuc trong thoi gian téi.

bong gop cua tac gia: Xay dung y tuong nghién ciru: P.A.C., T.Q.H.; Lya chon phuong
phap nghién ctru: P.A.C., T.Q.H., P.H.N.; Thu thap tai li¢u: P.A.C., P.H.N., N.X.Q.; Viét ban
thao bai bao: P.A.C.; Chinh stra bai bao: P.A.C., T.Q.H.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.

L&i cadm on: Bai bao dugc thuc hién trong khudn khod Dé tai Khoa hoc va Cong nghé ctua Bo
Tai nguyén va Mai trudng: “Nghién citu co s6 Iy ludn, thie tién danh gid tic dong moi
triwong ciia die dn dau tw dén di san thién nhién va dé xudt cdc quy dinh qudn 1y”. Ma sb
TNMT.2021.01.19.
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Tém tit: Ho chira Quan Son la ngudn cap nude chu yéu cho canh tac néng nghiép, chin
nudi va nudi trong thuy san ctia huyén My Duc, thanh pho Ha Noi. Do do, thudng xuyén
danh gia va giam sat chat luong nude ho 1a v6 cung can thiét. Nghién ctru nay nham xéc
dinh hién trang phu dudng cta hd chira Quan Son va sy thay doi theo khong gian va thoi
gian cua chi sé dinh dudng ho (trophic state index: TSI) dua vao sb liéu do thuc té ham
luong cholorophyll-a (Chla), photpho tong s (TP) va d6 trong ctia nude (SD) thu duoc tir
78 diém trong 4 dot khao sat tir thang 11/2021 dén thang 11/2022. Két qua cho thdy hd chira
Quan Son dang & mirc phti dudng cao véi gid tri TSI > 60 & tat ca cac thoi diém do. Mitc
d6 phu dudng nudc hd Quan Son co su thay ddi theo khong gian va thoi gian, phu thude
Va0 qué trinh tich nudc cua hd ciing nhu cac hoat dong nhan sinh ven hd. Két qua nghién
ctru gitp hiéu rd hon hién trang va xu thé phu dudng nudc hd, tir d6 co nhitng giai phap
giam thiéu 6 nhidm méi truong va can bang hiéu qua hé sinh thai hd hiéu qua.

Tir khéa: Phi dudng; H6 chua thuy loi; H6 Quan Son; TSI; Mé hinh hoa.

1. Giéi thi¢u

Hién tugng pht dudng dugc danh gia la mét trong nhiing moéi de doa hang dau dén cac
h¢ sinh thai thuy sinh ¢ ca cac thuy vuc néi dia 1An viing ven bién trén khap thé giGi [1- 2]
Theo khao sat caa Uy ban moi truong hé qudc té, 40-50% cac hd va hd chtra ndi dia trén thé
gi61 bi phu dudng tir nhiing nam dau thap ky 90 [3]. Hién tuong nay bat ngudn tur sur du thura
cac chat dinh dudng do cac ngudn chét thai tir xung quanh hd dan dén sy phat trién qua murc
ctia cac loai tao, rong réu, vi tao,... 1am mat can bang sinh thai. Phu dudng c6 ngudn gdc tu
nhién thuong dién ra tur tur, kéo dal td1 hang chuc nam do qua trinh tich tu ty nhién ctra céac
chat dinh dudng, con phu dudng co ngudn gdec do cac hoat ddng nhan sinh thuong dién ra
nhanh chéng chi trong vong vai nam cho dén mot thap ky c6 thé dan dén suy thoai va mét di
toan bd h¢ sinh thai trong mot ho [4]. Hién tuong phi dudng dién ra nhanh va gay nhiéu hau
qua kinh té, sinh thai hon & cac hd va hd chira & cac nude dang phat trién co diéu kién thoi
tiét kho nong [3]. Do pht dudng c6 kha nang lam suy giam cac chirc nang moéi truong va
dich vu sinh thai cta hd nén can phai duoc kiém soat va giam sat chat che [5].

Nudc ta hién nay c6 khoang hon 6.600 ho chira 16n nho véi tong dung tich khoang 11 ty
mét khéi [6]. Hé théng hd chtra nay mang lai cac ngudn lgi vo cing to 16n vé kinh té, moi
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truong va ngudn nude cho cac dia phuong. Tuy nhién, cung v4i qua trinh van hanh, cac ho
chtra ndy ciing dang phai d6i mat va tao ra rat nhiéu nguy co nhur cac van dé an toan ho dap,
véan hanh chua hop 1y hay suy thoai va 6 nhiém ngudn nudc; ddc biét, cac nguy co nay xay
ra cang cao & cac hd dap co tudi tho 16n nhu cac hd chira thuy loi trén dia ban Ha Noi véi
hon 80% hd duogc xdy dung trude nhiing nam 1970 [7]. Cling nhu céc hé chura khac trén thé
gidi, hé sinh thai va méi truong cac hd chtra & nude ta noi chung va trén dia ban thanh phé
Ha Noi noi riéng dang chiu tac dong boi cac hién tugng thoi tiét cuc doan va 6 nhiém moi
truong, dac biét 1a hién tuong phii dudng xay ra manh mé [8— 10] gdy suy thoai h¢ sinh thai
ho anh huong dén chét luong cdy trdng va sinh vat khi cac hd nay dugc sir dung 1a nguon
cap nudce. Chinh vi vay, cac nghién ctru nhim xac dinh dugc mirc do pht dudng nudce hd va
cac nguy co c6 thé lién quan dén hién tuong phu dudng ciia hd nay can dugc tién hanh nhim
c6 du thong tin cung cap cho cong tac quan ly moi truong dia phuong, tir d6 ¢6 nhirng hanh
dong phu hop dé tmg pho chu dong, tranh cac su cd moi truong xay ra.

Trén thé gidi, mirc d6 pha dudng ciia nude hd duoc danh gia bang nhiéu phuwong phap
khéc nhau thong qua viéc xac dinh mot sé théng sb chét lugng nudc nhu ham lugng phdt—
pho tong s6 (TP) [11-12], ni—to tong sb [13], chlorophyll-a (Chla) [14-15] hay d6 trong cta
nudce (SD) [16-17] va cac thang phan loai dinh dudng [18-19]. Dya vao ddc trung cua tung
thity vuc ma thang phén loai hay chi sé dinh dudng phu hop duoc sir dung dé danh gia mirc
d6 phu dudng [20]. P6i voi cac hd nodi dia, viée sir dung chi sb trang thai dinh dudng (Trophic
State Index: . TSI) theo phuong phap cua Carlson [21] thuong dugc st dung nhiéu hon ca do
cac thong sb dé tinh toan TSI theo phuong phap nay twong d6i dé xac dinh va phan anh day
da cac khia canh da dang vé mirc do phu dudng cua hd [20]. Thém vao do, TSI dugc xac
dinh theo gia tri s6 (ndm trong khoang tir 0 dén 100) co thé gitp xac dinh khong chi muac do
phl dudng ciia nude hd ma con xac dinh duoc dinh lwong trang thai cao hay thap trong cling
murc phtt dudng ay. Sir dung TSI, sy chénh 1éch trong mirc 6 phu dudng nudc ho theo khong
gian dé dang dugc khoanh dinh, tir 6 gitip nhan dién cac ngubn diém gay phu dudng duoc
dé dang hon [22]. Viéc sir dung gia tri TSI cua Carlson ciing giup cho viéc phan anh, mo ta
hién trang phi dudng nudce hé theo khong gian thuan tién hon, giup cho thong tin nay dén
ngudi str dung va ra quyét dinh dugc chinh xac hon [22].

Ho chira Quan Son duge xay dung tir nam 1960, ¢4 dién tich luu vuc vao khodng 80 km?
[23], 1a nguon cung cip nudc chinh cho hoat dong trong trot va chin nudi cta cac xa Hop
Tién, Hong Son, Tuy Lai va Thuong Lam (huyén My buc, Ha Noi) dong thoi dong vai tro
quan trong trong diéu tiét nudc mit giam ngap lut, cung cap canh quan dep va diéu hoa vi
khi hau cho cac khu vyc 1an cén. Trong nhitng nim gan day, hd Quan Son 1a mot diém du
lich dugc yéu thich & Ha Noi. Tuy nhién, qua hon 60 nam khai thac va sir dung, hién nay hd
dang c6 nhiéu biéu hién suy thoai nhu nudc hd bi duc hoa, nhiéu rong tio, nhiém béan hiru
co, néng hoa day ho, lam giam gia tri canh dep cua ho. Tinh dén hién tai, chua c6 bat ctir mot
cong trinh cong bd ndo vé chat lwong nudc ciing nhu danh gia hién trang phu dudng cua ho
Quan Son. Chinh vi vy, nghién ctru nay dugc thyc hién nham cung cip cac thong tin, bang
ching khoa hoc can thiét cho viéc quan 1y moi truong nudc va hé sinh thai h6. Muc tiéu ciia
nghién ctru nay la 1am rd mac d6 phi dudng nude ho tai 4 thoi diém khao sat tir thang 11/2021
dén thang 11/2022, phan tich va danh gia sy thay dbi ctia mirc do phti dudng nudc hé theo
khéng gian va thoi gian trong méi quan hé véi cac hoat dong nhan sinh va céc yéu t tw nhién
khac.

2. Dir liéu va phuwong phap nghién ciru

2.1. Phwong phdp do dac va xdc dinh cdc théng sé

Téng s6 78 két qua do tu cac diém lfhéo sat tai ho Quan Son vao 4 dot khao sat da duogc
thu thap. Céc dot khég sat nay duogc dién ra vao ngay 14/1 1/2021, %7/07/2022, 15/09/2022
va 15/10/2022. Cac diém do trong 4 dot khao sat dugc phan bo va thé hién trong hinh 1. Cac
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diém do nay dugc lua chon nham phan anh duoc day su thay ddi ciia cac thong s chat lwong
nudce va thuan tién cho viée khao sat thay vi phan b dong déu trén mit nudc nhu khuyén
céo cua Karabork [24]. Trong nghién clru ndy, cac vang nudce ven bo hd 14 noi c¢6 su thay dbi
1d rang vé mau sic, do trong, nguon cap nude vao hd va hoat dong nhan sinh nén duoc vu
tién lwa chon b tri nhiéu diém do dac. Trong khi d6, ving nudc ¢ trung tdm hd co su trao
d6i manh mé& va tuong d6i déng nhat nén sb luong cac diém do du it van phan anh duoc hién
trang.

Tai mdi diém khao sat, d6 trong cua nude (SD) duoc do bang dia Secchi chuin (Model
58-B10) c6 duong kinh 20 cm cua hang Wildco (Hoa Ky) theo phuong phap cua Lind [25].
Mau nuédce duoce thu thap trén mat nude (0-30 cm) va dua vé phan tich ngay trong ngay dé
xac dinh Chla va TP theo phuong phap do phé theo TCVN 6662: 2000 [26] va TCVN 6202:
2008 [27] bang may quang ph tir ngoai kha kién UV—VIS Hach DR6000 (Hoa Ky).
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Hinh 1. Vi tri hd Quan Son tai thanh phé Ha Noi va cac diém léiy mau.

2.2. Phuwong phap danh gia murc do phu duong

Gid tri TSI dugce xac dinh 1a gié tri trung binh cdng cta cac chi s6 don tinh toan tir Chla
(TSlcnia), SD (TSlsp) va TP (TSltp) theo cac cong thirc duge don gian hoa bai Carlson &
Simpson [28] nhu sau:

TSIcnia = 9,81 X In(Chla) + 30,6 )

TSlgp = 60 — 14,4 X In(SD) )
TSltp = 14,42 X In(TP) + 4,15 3)
TSI = (TSIgpia + TSIspTSIpp)/3 (4)

Trong d6 don vi cua Chla la pg/L, SD la m, TP 1a ug/L va TSIchia, TSlsp, TSltp la cac
dai lugng khong thir nguyén. Dua vao gia tri TSI, trang thai phu dudng cia hd dugc chia
thanh 4 muc: 1) nghéo dinh dudng (oligotrophy, TSI < 30); 2) dinh dudng trung binh
(mesotrophy, TSI =30 dén 50); 3) phu dudng (eutrophy, TSI =50 dén 70); 4) siéu phu dudng
(hypereutrophy, TSI > 70).
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2.3. Phuong phdp phan tich thong ké va ldp so do

Dé hiéu duoc su thay d6i cta gia tri TSI va hién trang pht dudng nuée hd theo khong
gian, phuong phéap ndi suy — dia thong ké da bién (co—kriging) duoc liwa chon dé thanh lap
so d6 phan bd TSI tai cac thoi diém do. Véi hé sb xac dinh (R?) giita gia tri do dac thuc té va
gia tri udc tinh tir phép ndi suy déu 16n hon 0,80 (lﬁn lugt1a 0,81; 0,86; 0,99 va 0,98) cho bo
dir liéu cac ngay 14/11/2021, 27/07/2022, 15/09/2022 va 15/10/2022 va sai sd toan phuong
trung binh ciia cac phép ndi suy déu xép xi hodc nho hon 1 (1an luot 14 1,16, 1,02; 0,12; 0,32)
cho thay phuong phap nay phu hop dé mo hinh hoa su phan bd khong gian cua gia tri TSI
trong nudc hd nghién ciru. So dd phan bo gia tri TSI dugc thanh 1ap sir dung cong cu phan
tich dia thong ké tich hop trong phan mém ArcGIS 10.5. Ngoai ra, cac phan tich thong ké co
ban nhu x4c dinh gia tri 16n nhat (GTLN), gi trj nhé nhat (GTNN) gié trj trung binh (GTTB),
hé sb tuong quan (r) va biéu d6 hop (box-plot) cua dit liéu thu duoc tir cac dot khao sat ciing
duogc thuc hién stir dung phﬁn mém IBM SPSS 26.

3. Két qua va thao ludn

3.1. Hién trang phii dwéng nuéc ho

Két qua Chla, SD, TP va TSI thu dugc trong nudc hd Quan Son cua bdn dot khao sat
dugc thé hién trong Hinh 2. Theo d6, Chla trong nudc hd dao dong tir 19,13 pg/L (vao thang
11/2021) dén 51,25 pg/L (vao thang 10/2022), trung binh dat 42,13 pg/L viao ngay
14/11/2022, 23,62 pg/L vao ngay 27/07/2022, 29,59 ug/L vao ngay 15/09/2022 va 40,71
ng/L vao ngay 15/10/2022. Két qua nay cho thdy mat do tao trong nudc hd co su dao dong
manh gitra mua mua (thang 7-9) va tang 1én cao vao mua kho (cudi thang 10 dén thang 11)
(Hinh 2A). Nguyén nhan c6 thé do hd Quan Son 13 khu vyc ung triing ngap nudc, dac biét
bao xung quanh 1a nhiéu diy nui da voi hang dong Karst, vao mua mua, hd 14 noi trir nude
phuc vu muc dich tudi tiéu. Trudce thoi gian khdo sat ngay 27/07/2022 va 15/09/2022, khu
vuc hé Quan Son c6 mua rao va dong [29-30], lugng mua 16n voi myuc nudce ting cao hoa
lodng mot phan mat do tao trong nudc hd. Trong thoi diém cudi thang 10/2022 va thang
11/2021, nhiét 46 ghi nhan twong d6i cao 1én dén 34°C [31], dong thoi do ngudn nudc mua
cung cap trong thoi ky nay giam xudng nén lam cho tao gia tang hoat dong va ting mat do
trong mua kho.
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Hinh 2. Bién thién cac thong s6 chit luong nude ciia hd Quan Son trong cac dot khao sat: A) Ham

lwong chlorophyll-a (Chla); B) ham luong photpho téng sé (TP); C) do trong ctia nuée (SD); D) chi
s6 dinh dudng — TSI.
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Twong ty voi Chla, ham luong TP trong nuéc hd dao dong tir 30 ng/L (vao thang
11/2021) dén 230 pg/L (vao thang 10/2022) (Hinh 2B), thé hién murc d6 bién dong 16n cua
thong s6 nay trong khoang thoi gian quan trac. Vao thoi gian mua kho, TP ¢6 xu hudng cao
hon mitc 100 pg/L cho thiy ngudn dinh dudng bi c6 dong trong nude hd vao mua kho 1a rat
cao. Két qua do dac SD cua nudc hd ciing tuong dbi phu hop véi két qua xac dinh Chla va
TP, nude hd co do trong dao dong tir 0,52 m dén 0,97 m, trong hon vao mua mua va duc hon
vao mua kho (Hinh 2C). Két qua tinh toan TSI tir bn dot khao sét cho thay gia tri TSI trung
binh cta hd chira dao dong tir 64,3 (thang 07/2022) den 68,2 (thang 10/2022), g vdi trang
thai phi dudng cao. Tuy nhién, tai mot s6 diém lay mau trong thang 10/2022 da co gia tri
TSI cao hon 70 cho thay mure trang thai siéu phi dudng (con goi la phi dudng) da xuat hién
trén hd Quan Son. Diéu nay cho thy, chit lugng nudc cia hd chira dang co nguy co bi 6
nhiém, gy anh huong dén hé sinh thai thuy sinh cua ho.

Méi twong quan giita ba thong s6 Chla, TP va SD thu thap dugc tir bdn dot khao sat dugc
thé hién trong hinh 3. Theo dé, SD khong tuong quan voi Chla (r = 0,3) va tuwong quan trung
binh v&i TP (r = 0,54), diéu nay cho thdy viéc suy giam d¢ trong cua nudc hd Quan Son
khong phai do mat d6 tao ma co thé lién quan dén cac vat chat lo ling hiru co khac trong
nudce ho.
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Hinh 3. Méi quan hé gitra ba thong sb chat luong nudc Chla, SD va TP trong nuée hd Quan Son va
hé sb twong quan Pearson (r) ctia cic thong s6.

3.2. Su thay d6i theo thoi gian va khong gian cia TSI

Phan b cua gia tri TSI trong khong gian tai bdn thoi diém khao sat duoc thé hién ¢ Hinh
3. Theo d6, c6 thé nhan thay ¢6 su khong dong nhat gitra gia tri TSI trong ho, ‘ngoai trir ngay
15/09/2022). Trong ngay nay, gia tri TSI = 65 phan bd dong gan nhu dong nhét trén toan mit
ho, trir sy xuat hién ciia diém c6 gié tri cao hon tai khu vuc nha hang ctia khu du lich Quan
Son. Tai 3 thoi diém con lai, viing nudc phia bac ciia hd, xung quanh ndi Voi Phyc (Hinh 1),
c6 gia tri TSI thap hon cac ving nudce con lai do hau nhu khong c6 bat ky hoat dong nhan
sinh nao tai khu vue ndy. Cac khu vuc ¢ gia tri TSI cao thudng phan bd & gan cac bén tau
thuyén, khu dén cu, nha hang hodc khu du lich ven hd. Pang chu y, gia tri TSI > 70 tuong
g v&i mic siéu phu dudng da xut hién va bao phu toan bd phan phia ddng nam cta hod
(noi c6 nha hang cua khu du lich Quan Son) trong thang 10/2022, cho thiy nguy co xay ra
hién tuong tao nd hoa tai hd. Do vy, viéc danh gia chat luong nude hd can duoc thue hién
thuong xuyén dé kip thoi co cac giai phap kiém soat va xir ly 6 nhiém, dam bao nguon nudc
phuc vu cho tuéi tiéu, nudi trong thity san ciing nhu phat trién du lich sinh théi ctia hd.
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Hinh 4. Phan bé gia tri TSI cia nudec H6 Quan Son trong 4 dot khao sét.

Theo thoi gian, c6 thé nhan thdy gia tri TSI ctia hd ¢6 xu huéng giam trong mua mua
(thang 7 va 9) va cao trong mua khd (thang 10 va thang 11). Nguyén nhan co thé 1a trong
mua mua, hd tiép nhan dugc mot nguén nude mat doi dao chdy tr khu vuc nuai da voi xung
quanh, it chiu tic dong clia cac hoat dong nhan sinh nén chira it dinh dudng. Ngudn nudc nay
gitip pha lodng céc chat dinh dudng trong hd, 1am giam murc d6 pht dudng nudc hd. Muc do
pht dudng nude hd trong thang 10 ndm 2022 cao hon so v6i thang 11 ndm 2021, thé hién su
gia ting nong do chat dinh dudng c6 trong nuéc hd. Nguyén nhan co thé 1a trong nam 2021,
khu vuc hd Quan Son néi riéng va toan bd thanh phd Ha Noi néi chung chiu anh hudng boi
cac dot gian cach xa hoi do dich bénh COVID-19, nén hoat dong du lich—dich vu cling nhu
chan nudi ven hd bi anh hudng, din dén ngudn dinh dudng vao hd chu yéu 1a ngudn ty nhién.
Sang ndm 2022, khi cac hoat dong du lich—dich vu da dugc mé hoan toan, khu du lich hd
Quan Son tiép nhén nhiéu dot khach du lich dén tham quan va an uéng tai khu vuc nha hang,
bén thuyén ven bd, ngudn dinh dudng chay vao hd nhiéu hon, dic biét & khu vuc nha hang
goc dong nam ho, din dén gia tri TSI & khu vuc nay tai thoi diém thang 10/2022 cao hon
cung thoi diém nam 2021 (11/2021).

3.3. Mikc d6 phii dudng ciia hé Quan Son so véi cdc ho va ho chira khdc

Két qua nghién ctru cho thidy mirc d6 phu dudng ctia hd Quan Son 6 murc phu dudng cao
(TSI > 60), twong tu v6i mire d6 phti dudng cua cac hd chira nam trong khu vuc dong bang
Bac B6 nhu hd Subi Hai (TSI = 60— 72) [22], hé Pai Lai (TSI>65) [32]. Cac hd nay déu co
tudi tho twong ddi 16n (trén 60 nam), nam giita ving ddng bang noi hoat ddng san xuit ndng
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nghiép 1a hoat dong chinh trong luu vyc. So véi cac hd va hd chira nam tai ving dia hinh cao
hon nhu Thac Ba (Yén Béi, TSI > 50 [33]), Ba Bé (Bic Can, TSI = 34-48 [34]), Cao Van
(Quéng Ninh, TSI = 57,25 [35]) - noi cac hoat dong nhén sinh con chua gdy tic dong manh,
cac hd chtra nay déu co mirc d6 phu dudng cao hon. Tuy nhién, néu so cac hd khu vuc noi
thanh Ha N6i — noi chiu tac dong manh mé cua cac ngudn thai nhén sinh va hau hét & murc
siéu phu dudng [36-38], thi mic d§ pha dudng cua cac hd chtra ndy thap hon. Nhu vy, co
thé thay mot su phan hoa trong d6i 16 rang vé muc do phu dudng cua cac hd va ho chtra khu
vuc mién Béc nudce ta theo mire do tac dong cua cac hoat dong nhan sinh, cang gan cac khu
do6 thi, cang chiu nhiéu tac dong cua cac hoat dong nhan sinh, cang c6 muc do phu dudng
16n. Xu hudng nay can duoc quan tim, ddu tu nghién ciru trong twong lai nhim sém cé giai
phap quan ly moéi trudong vung hi€u qua.

4. Két luan

Két qua danh gia hién trang phti dudng nuéc ciia hd Quan Son dua vao dir liéu do dac
thuc té cac thong s6 Chla, SD va TP clia nudc cho thay ho chira nay dang & trang thai pha
dudng cao. Gia tri TSI ctia nude hd trong hon hai nam qua (tir thang 11/2021 dén thang 11
nam 2022) déu 16n hon 60 thé hién hd dang & mirc phu dudng va mirc do pha dudng cia hd
c6 sy gia ting nhe theo thoi gian. Theo khong gian, mirc d6 phii dudng nudc hd ¢ goc bo
phia d6ng nam va khu vuc Thung Voi — noi tap trung diém du lich - dich vu nhu dam sen,
nha hang an ubng va hd cau thu’O’l’lg cao hon mirc d6 phu dudng cua cac khu vyc khac. Véi
mirc phu dudng cua ho hién nay, viéc danh gia chat luong nude hd can duoc thyc hién thuong
xuyén dé kip thoi co cac giai phap kiém soat va xir lyo nhiém, dam bao nguon nude phuc vu
cho tudi tiéu, nudi trong thity san ciing nhu phat trién du lich sinh théi ctia hd. Két qua nghién
ctru gitip hiéu rd hon hién trang va xu thé phii dudng nudc hd & 4 thoi diém trong vong mot
nam. Tuy nhién, do han ché vé kinh phi va nhan luc trong cta viéc 1dy mau va phén tich mau,
viéc quan tric mirc d6 pht dudng nude hd ¢ tin suét héng théng, hang tuan 14 rat kho khan.
Do do, cac phuong phap ky thuat mdi trong viéc danh gia va giam sat nude hién trang pha
dudng nude hd nhu sir dung cac thong tin, dit liéu phu tro tir anh vé tinh can duoc tién hanh.

DPong gop cua tac gia: Xay dung y tuong nghién caru: N.T.P.T, NT.T.H, P.Q.V.; Xur Iy s6
liéu: N.T.P.T., P.D.T.; Lay mau: N.-T.P.T.,P.D.T.,, T. T. H.,, N.-T.T.H., P.Q.V.; Viét ban thao
bai bao: N.T.P.T., N.T.T.H.; Chinh stra bai bao: N.T.P.T., N.T.T.H.

Loi cdm on: Nghién ctru nay dugc thuc hién dudi sy tai trg cia B Khoa hoc va Cong nghé
thong qua nhiém vu khoa hoc va céng nghé theo Nghi dinh thu “Ung dung cong nghé vién
tham va tri tué nhan tao nghién ctru, giam sat chét luong nude hd noi dia, thi diém trén dia
ban Ha Noi” ¢6 ma s6 NDT/TW/21/16.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chép lgi ich trong nhom tac gia.
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Assessing and modelling the trophic state of Quan Son Reservoir
in space and time
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Abstract: The Quan Son Reservoir is the primary source of water supply for agricultural
cultivation, farming, and aquaculture in My Duc district, Hanoi. Therefore, it is
indispensable to assess and frequently monitor the reservoir's water quality. This study aims
to determine the eutrophication status of Quan Son Reservoir and the spatial and temporal
changes of the Trophic State Index (TSI) based on in situ datasets of Chlorophyll-a (Chla)
concentration, total phosphorus (TP) concentration, and water transparency (SD) obtained
from 78 points in four surveys from November 2021 to October 2022. The results show that
Quan Son Reservoir is highly eutrophic with TSI value of > 60 at all measurement points.
TSI values vary in space and time, depending on the water accumulation process of the
reservoir as well as surrounding human activities. The results help better understand the
state and trends of eutrophication in Quan Son Reservoir, thereby proposing solutions to
respond to the reservoir’s environmental issues proactively.

Keywords: Eutrophication; Irrigation Reservoir; Quan Son Reservoir; TSI; Modelling.
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Tém tat: C4c nghién ctru vé kha ning tu lam sach ciia dong song tai Viét Nam da duoc
cong bd voi cong cu str dung 1a mo hinh toén, cac hé s6 thue nghiém dugc st dung theo goi
¥ ctia md hinh vi vay 1am cho két qua c6 d6 chinh xac khéng cao. Hé sb toc d6 phan huy
chat hitu co 1a thong s6 quan trong lién quan dén kha nang tu lam sach chat hitu co trong
nude song, trong d6 nhiét do co6 anh hudng dang ké dén hé sb nay. Trong nghién ctru nay
mau nudc 1a miu t6 hop ctia 90 mau don lay theo 2 thoi diém tridu cudng va tricu kiét tai 5
vi tri theo chiéu dai dong song Cai. Cac miu nudc duge phan tich BOD trong 20 ngay & cac
nhiét 6 20°C, 25°C, 30°C, 35°C, 40°C. Téc d¢ phan hity chit hitu co duge xéc dinh theo
phuong phap Slope. Két qua cho thay toc d6 phan hay chat hiru co ctia nudc sdng ting khi
nhiét do tang tir 20°C |én 30°C, dong nghia véi kha ning ty 1am sach chét hitu co trong nude
song Cai ting. Tuy nhién, khi nhiét do ting tir 30°C Ién 40°C, hé s6 téc do phan huy chat
hiru co giam. Bén canh d6, phuong trinh twong quan gitra hé s6 toc do phan hay chét hiru
co va nhiét do di duoc xac dinh véi R? = 0,93.

Tir khoa: Hé s6 toc do phan hity chat hitu co; Nhiét do; Séng Cai.

1. Giéi thi¢u

Kha ning ty 1am sach cta dong séng 1a kha ning loai bo, giam thiéu cic chét 6 nhiém
thong qua cac qua trinh bién doi vat 1y, hoa hoc, sinh hoc xay ra trong dong chay. Kha néng
tu lam sach dong séng dong vai trd hét strc quan trong trong giam thiéu 6 nhiém nguon nudc,
bao vé chat lugng nude song [1]. Trén thé gidi, cac hudng nghién ciru lién quan dén kha ning
tu lam sach cua dong song tap trung vao 3 ndi dung chinh: (1) Nghién ctru kha nang tu lam
sach dong song dwa vao dic trung ctia dong chay [2-3], (2) Nghién ctru cac yéu td anh hudng
dén su loai bo chat 6 nhiém trong dong chay song [4-7], (3) Nghién ctru xac dinh cac hé sd
lién quan dén kha nang tu 1am sach cua dong séng [6, 8-11]. C4c cong trinh nghién ctru vé
kha nang ty 1am sach cua dong song dugc thuc hién véi cong cu sir dung chinh dé danh gia
kha nang ty lam sach ctua dong song la cac m6 hinh toan nhu: MIKE, BASINS, SWAT,
QUAL2 (QUAL2EU, QUAL2K), WASP7... [12-20]. Mét trong nhitng yéu to quan trong
anh huong dén két qua danh gia kha nang ty lam sach cua dong song la cac he s6 thue nghiém
[13]. Dbi voi qua trinh phan hity cac chét hitu co trong nudc séng, hé s thuc nghiém nay
chinh 13 hé s6 phan hay chit hitu co boi vi khuan hiéu khi [13]. Tai Viét Nam hé sb thuc
nghiém nay duoc sir dung theo goi y ctia mo hinh vi vay lam cho két qua danh gia va du bao
c6 d6 chinh xac khong cao [12]. Cac cong trinh nghién ctru thyc nghiém vé hé sb phan huy
chit hitu co trong nude song boi vi khuan hiéu khi, dc biét 1a nghién ctru anh hudng cta cac
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yeu t6 dén toc d6 phan huy chét hitu co trong nude song rat han ché [12]. Toc do6 phan huy
chat hitu co trong nudc séng boi qua trinh sinh hoa phu thuge vao cac yéu t6 khac nhau nhu:
Nhiét do, pH, do man, 6xy hoa tan (DO), thanh phan chit hiru co, luu luong dong chay, sy
on dinh cua ¢4t nudc va sy phan tang [21]. Mot trong nhimg yéu td quan trong anh hudng
dén téc do phan huy chat hitu co trong nudc song la nhiét do [21] Hién nay c6 cac phuong
phap xac dinh téc do phan huy chit hiru co trong nude song phé bién nhu: Phuong phap
Slope (phuong phap do Thomas phét trién dwa trén dinh luat Phelps va binh phwong cuc t1eu
ctia phuong trinh phan tng béc 1), phuong phap Moment (phuong phap do Moore phat trién,
Moore di xay dung cac do thi cho BOD 3 ngdy, 5 ngay va 7 ngdy) va phuong phap
Hydroscience (phuong phap do Hydroscience phét trién, Hydroscience dya vao chiéu sau
song va hé s thuc nghiém C) [1, 15]. Phuong phép Slope duoc sir dung cho nghién ctru nay
do c6 dd chinh xac cao, d9 tin cay cao.

S6ng Cai 1a mot nhanh cua séong Pong Nai. Song Cai chay qua dia ban xa Dai Phudc, xa
Long Téan va xa Pha Thanh cta huyén Nhon Trach, tinh Pong Nai. Song Cai c6 chiéu dai
khoang 10km, chiéu rong dao dong trong khoang 220-380 m, d6 siu giita dong dao dong
trong khoang 15-20 m tuy theo tung vi tri. Song Cai c6 cac chitc nang: Van tai (giao thong
thity, van chuyén phu sa), san xuit (cung cip nudc cho sinh hoat, tudi tiéu), bao vé (thoat 1,
tiép nhan, dong hoa cac chat 6 nhiém, diéu hoa vi khi hau). Véi cac chirc ning & trén cho
thdy song Cai — tinh Dong Nai ¢6 vai tro hét sirc quan trong ddi voi khu vue.

Mot trong nhiing yéu té quan trong anh huong dén toc d6 phan hity chat hitu co trong
nude song 1a nhiét do. Khi nhi¢t dd nude song thay ddi 1am cho toc do phéan huy chét hiru co
ctia nuGe sdng thay doi, dong nghia véi kha nang ti 1am sach chét hitu co trong nudc song
thay ddi theo. Vi vay, x4c dinh anh hudng ciia nhiét o dén téc do phan huy chét hitu co trong
nude séng Cai — tinh Pong Nai nham nang cao hi¢u qua, tinh chinh xac, do tin cdy trong
danh gia kha nang tu lam sach cua dong song, tir d6 1am co sé khoa hoc dé dua ra cac giai
phap gop phan bao vé chat lugng nudc song.

2. Vat liéu va phuwong phap nghién ciru

2.1. Vat liéu

Theo huéng dan tai tiéu chuan Qudc gia TCVN 6663—6:2018: Chét lugng nudc — Lay
mAu — Phan 6: Huéng dan 1dy mau nude séng va sudi, mau nudc song duoc 1y dé phan tich
c6 thé duoc thuc hién theo dang mau té hop (trén cac mau don) hodc mau don tuy theo ting
muc dich nghién ctru. Sy hoa tron cua dong nudc song xay ra theo 3 chiéu: Chiéu dai dong
song (ldy mau doc theo chidu dai song), chiéu ngang (ldy miu tir bo nay sang bo kia cua
song), chiéu thang dung (ldy mau theo do sau dong song) [22].

= =
= D =
=

(b)

Hinh 1. (a) Vi tri cac diém liy miu theo chiéu dai dong soéng; (b) Vi tri cac diém 1ay mau theo chidu
thiang dimg va chidu ngang cua song (theo mit ct).
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Mau nudc song Cai — tinh DPong Nai duoc 1y thyc hién cho nghién ctru nay la mau to
hop 14y theo chiéu dai dong song, chiéu thing dung, chidu ngang va theo thuy triéu (Hinh
1a—1b). Song Cai c6 chiéu dai khoang 10 km, 14y mau tai 5 vi tri, mdi vi tri cach nhau 2,0—
2,5 km theo chiéu dai dong séng. Tai timg vi tri, theo chiéu ngang va chiéu thing dung, 1iy
9 miu: Bo phai ldy 1 miu va bo tréi lay 1 mau, gitta bo phai lay 2 mAu theo d9 sdu, giira bo
trai lay 2 mau theo d¢ sau, gilta dong lay 3 mau theo do sau. Tai ting Vi tri, mau nudc song
duoc lay theo triéu kiét va trleu cudng. Mau nudc song Cai — tinh Dong Nai cho nghién ctru
nay 12 mau t6 hop ctia 90 miu don. Thiét bj 1dy mau sir dung 14 thiét bj 1y mau nudc song
theo d6 sau cia hang Wildco (M¥). Mau duogc chira trong can nhua (lay ddy can nhua), bao
quan lanh & nhiét d6 1-5°C, sau d6 van chuyén vé phong thi nghiém trong ngay.

Thiét bi EZ-Oxyro 4R Respirometer cua Han Quéc duge sir dung dé xac dinh BOD
(Hinh 2a-2b). St dung 6xy tinh khiét (46 tinh khiét 99,999% clia hang Qingdao/Trung Qudc)
cap vao dé can bang ap suat trong binh phan ng. Sir dung hoa chit KOH dang hat 85% cua
héng Scharlau/T4y Ban Nha dé hap thu CO2 sinh ra do qua trinh ho hap. Thiét bi dua trén sy
sut giam 4p suit dugc tao ra do qua trinh hd hip cta vi khuan hiéu khi. Trong méi truong
kin, qua trinh ho hip dién ra din dén 6xy bi giam. Pong thoi, CO; sinh ra trong qué trinh nay
voi ty 1¢ trong duong CO2 duoc hap thy bang cac hat KOH, tao thanh K2COs. Sy giam sut
ap suat trong binh phan tng dugc do bang cam bién ap suat. Cam bién nay ding mot diém
ap. suat khong ddi khac dé lam diém tham chiéu ap suat. Khi cam bién duoc kich hoat, hé
thong ty dong bom mot lugng 6xy vao binh phan tng. Nhiét ¢ binh phan tmg duoc kiém
soat thdng qua bd 6n nhiét DB400C+ di kém thiét bi EZ-Oxyro 4R Respirometer (khoang
nhiét d6 hiéu chinh tir 5-60°C v&i bd lam nong heater 300W va bd lam lanh cooler 150W)
[23].

il
v

(1) Binh khi Oz (2) Van kiém sodt ap suit trong binh Oz

(3) Thiét bi do lwong khi O cung cép cho chai BOD

“ Bay CO; (chita KOH dang wen) (5) Chai chira miu

(6) B& mat may k.huay tir (7) Cam bién 4 ap suit

(8) Card chuyén déi tin hidu (9) Méy tinh diéu khién (10) May in

(b)

Hinh 2. (a) Thiét bj do EZ-Oxyro 4R Respirometer; (b) Nguyén Iy do BOD cuia thiét bi EZ-Oxyro
4R Respirometer.

2.2. Phwong phap nghién ciru

Céc hop chét hiru co va mot vai hop chit vo co ¢ diéu kién hiéu khi c6 thé duoc cac vi
khuan str dung dé tao thanh t& bao méi, ning luong, CO2 va phan con lai. Luong 6xy st dung
dé oxy hoa cac hop chét hitu co va cac hop chét nito trong khoang 6090 ngay dugc goi la
BOD toan phan (uBOD). Luong 6xy sir dung dé oxy hoa cac hop chét hiru co (La) & ngdy
thtr 20 phan anh 99% cua La [1].

DPinh luat Phelps cho réng tdc do 0xy hoa sinh hoa chét hitu co ty 1¢ thuan véi néng do
chit hitu co con lai chua bi 0xy hoa. Dinh luat Phelps duoc biéu dién bang phuong trinh nhur
sau [1]:

dL;
a - ke (1)
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. +_ Nitrificat

Giai doan 1 Giai doan 2

BOD (mg/)

Thoi gian (ngay)

Hinh 3. Pudng cong biéu dién BOD theo thoi gian.

[
L, Lt 0

Intt=—K;t hojc logi=—0434K;t= kit @)
% =e K1t hoic % = 107kt
Le = Le7®t hoic L= L,107kt

Trong d6 La: BOD toan phan cua giai doan 1 (mg/ 1); Lt: BOD con lai sau thoi gian t ngay
(mg/1); Ku: hé s6 tbe dd phan huy chat hiru co co s6 10 (ngay ™), ki =0,4343K3; Ki: hé s0 tbe
d6 phéan huy chat hitu co co sb e (ngay 1), K1 = 2,303k1; e = co sd e, e=2,7183.

Nhu céau 6xy theo thoi gian t, hay con goi 1a BOD, ki hiéu 1a y, theo phuong trinh phan
ung bac 1:

Tich phan 2 vé cta (1):

y =L — L
y = La(1—e™™) @)
Hodc theo co s6 10:
y = La(1 - 1079 (4)

Phuong phap Slope do Thomas phat trién dya trén binh phuong cuc tiéu cua phuong
trinh phan tng bac 1 [1, 24]:

dy
5 = Kila =y) =KiL, — Ky ()

Trong d6 t: thoi gian; dy: BOD gia tang trén mdt don vi thoi gian; y: BOD (mg/l); Ki: hé
sd tbe @6 phan huy chit hitu co co sb e (ngay 2); La: BOD toan phan cia giai doan 1 (mg/l).

Phuong trinh nay 13 tuyén tinh giira dy/dt va y. Pic y’= dy/dt biéu thi muc d6 thay do6i
BOD va n 14 s6 1an do BOD trir di 1. Hai phuong trinh xac dinh K1 va La la:

na+be—Zy’=0 (6)
a2y+b2y2—2w’=0 (7

Céc tinh toan cho y°, yy’, y? cho mdi gia tri ciia y. Sau d6 tinh Yy’, Yyy’, Xy? dé st dung
cho phuong trinh (6) va (7).
Gid tri cua do doc duogc tinh todn tir cac gia tri ciia y va t nhu sau:

dy, . iy (t”i—tl_) + Gir — Y0 (%) (®)
E fien — b ‘
Trong truong hop dac bi€t, cac khodng thoi gian gia tang bang nhau, tisn —ti=t3 -t = t2
— 11 =1, Ay’ dugc xac dinh nhu sau:
@ o Yie1 — Yi-1) 9)

ac T 2At

va
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(10)

Giai phuong trinh (6) va (7) tim duoc gia tri ciia a va b. Tir d6 xac dinh dugc Ky va La:

K1:—b va La:—ajb

(11)

Phuong phap xac dinh BOD dua trén sy chénh 1éch ap suit va luong oxy cp vao: St
dung thiét bi EZ-Oxyro 4R Respirometer ciia Han Quoc [23].

- Do 4p suét tai thoi diém ban dau (Po).

- Qué trinh hé hip cia vi khuén sinh khi COz, CO, bi KOH hép thy tao thanh K,COs,

lam giam é&p suat trong binh phan tng.

- Ty dong cAp mot luong 6xy vao tir binh 6xy dé cin bang so v6i ap suat ban dau (Po).

- BOD dugc xéc dinh dua trén luong 6xy st dung

(cAp vao).

Két qua quan tric chat lugng nuéc song Cai tir thang 1/2019 dén thang 12/2019 cho thay
nhiét do nudc song dao dong trong khoang 22,3-36,1°C; trung binh 29,6 + 0,11°C. Trén co
s& do, luya chon xac dinh BOD (y) ¢ 5 muc nhiét d6 khac nhau: T = 20°C, T = 25°C, T =

30°C, T = 35°C va T = 40°C (Hinh 4).

Nhiét dd (oC)
- Téithiéu = — =Tdida Trung binh
38 -
36 A
Y
’ N
34 4 ’/ .
/ \
s ~
32 - P S
______________________________
30 -
8- e
- —" b
e e
264 TTe=s . s
.~ .
N T 4
24 - AN
N
s
22 4 ‘
20
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Gio

Hinh 4. Két qua quan tric nhiét d6 nudc séng Cai tir 1/2019-12/2019.

3. Két qua va thao luin

Két qua do dac gia tri BOD cua nudc song Céi — tinh Déng Nai tai cac nhiét d6 khac

nhau duoc thé hién trén bang 1.

Bang 1. Gia tri BOD do dac cta nudc song Cai — tinh Déng Nai tai cac nhiét do khac nhau.

. . BOD -y (mg/l)

Ngiy thi T =20°C T = 25°C T =30°C T =35C T =40°C
1 10 12 14 0.7 0.4
2 26 28 31 17 10
3 41 44 438 2.7 16
4 5.5 5.9 6.4 3.7 21
5 6.8 73 8.0 46 26
6 7.7 8.2 8.9 5.1 3.0
7 8.6 9.1 9.7 5.6 3.4
8 9.4 9.9 105 6.1 3.7
9 101 106 112 6.6 4.0
10 107 111 117 6.9 4.4
11 113 116 122 73 47
12 117 121 127 7.6 5.0
13 121 125 131 7.9 5,2
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5 . BOD -y (mg/l)
Ngay thir T=20C T=25°C T=30C T=35C T=40°C

12 125 129 135 8.2 5.4
15 128 13.2 13.8 8.4 5.6
16 131 135 14.0 8.6 5.7
17 13.4 137 142 8.7 5.8
18 136 14.0 143 8.8 5.9
19 136 141 145 8.9 6.0
20 136 141 145 8.9 6.0
Ty 180,6 188.1 108.0 118 1 755

BOD- y (mg/l)

16.0 -

14.0

12.0 4

10.0 - —4— T=200C

--l--T=250C

8.0

6.0

4.0

2.0 A

0.0

- =X

—&— T=300C
-=%==-T=350C

—¥%— T=400C

8§ 9 10 11 12 13 14 15 16 17 18 19 20

Ngay

Hinh 5. Biéu dién gia tri BOD do dac ctia nude song Cai — tinh Déng Nai tai cac nhiét d6 khac nhau.

Két qua & Bang 1 va Hinh 5 cho thay: Tai T = 20°C: BODs = 6,8 mg/l; BOD1o = 10,7
mg/l; BOD1s = 12,8 mg/l, BOD2o = 13,6 mg/l. Tai T = 25°C: BODs = 7,3 mg/l; BOD1o = 11,1
mg/l; BOD1s = 13,2 mg/l, BOD2o = 14,1 mg/l. Tai T = 30°C: BODs = 8,0 mg/l; BOD1o = 11,7
mg/l; BOD1s = 13,8 mg/l, BOD2o = 14,5 mg/l. Tai T = 35°C: BODs = 4,6 mg/l; BOD1o = 6,9

mg/l; BOD1s = 8,4 mg/l, BOD2o = 8,9 mg/l. Tai T = 40°C: BODs = 2,6 mg/l; BOD1o = 4,4

mg/l; BOD15 = 5,6 mg/l, BOD2o = 6,0 mg/I.
Két qua & Bang 1 cho thiy gia trj y ¢ cac nhiét do khac nhau nhu sau: Xy (20°C) =

180,6 mg/l; 2y (25°C) = 188,1 mg/l; 2y (30°C) = 198,0 mg/l; Zy (35°C) = 118,1 mg/l va Xy
(40°C) = 75,5 mg/l.

Tir két qua o Bang 1, tinh toan gid tri y°, £y’, yy’, Zyy’, y? Va 2y? nhu sau:

Bang 2. Tinh toan gia tri y’, Ly’ tai cac nhi¢t d6 khac nhau.

\ , y’

Ngay thwr T=20°C T =25C T=30C T=35C T=40°C
1 1,30 1,40 1,55 0.85 050
2 155 1,60 170 1,00 0.60
3 145 155 165 1,00 0.55
4 135 145 160 0.95 0.50
5 1.10 115 1.25 0.70 0.45
6 0.90 0.90 0.85 0,50 0.40
7 0.85 0.85 0.80 0.50 0.35
8 0.75 0.75 0.75 0.50 0.30
9 0.65 0.60 0.60 0.40 0.35
10 0.60 0.50 0.50 0.35 0.35
1 0.50 0.50 0.50 0.35 0.30
12 0.40 0.45 0.45 0.30 0.25
13 0.40 0.40 0.40 0.30 0.20
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9

N , M
Ngay thir T=20C T=25C T=30°C T =35C T =40°C

14 0,35 0,35 0,35 0,25 0.20
15 0,30 0,30 0,25 0,20 0.15
16 0,30 0,25 0,20 0,15 0.10
17 0.25 0.25 0.15 0.10 0.10
18 0,10 0,20 0.15 0.10 0.10
19 0,00 0,05 0.10 0,05 0,05
20

zy’ 131 135 138 8.6 5.8

Két qua ¢ Bang 2 cho thdy gi tri 2y’ & cc nhiét do khac nhau nhu sau: 2y’ (20°C) =
13,1; 2y’ (25°C) = 13,5; Xy’ (30°C) = 13,8; Xy’ (35°C) = 8,6 va Xy’ (40°C) = 5,8.

Bang 3. Tinh toan gia tri yy’, Xyy’ tai cac nhiét d¢ khac nhau.

Ngiy thi T = 20°C T = 25°C T :ygooc T = 35°C T = 40°C
1 1,30 1,68 2,17 0,60 0,20
2 4,03 4,48 5,27 1,70 0,60
3 5,95 6,82 7,92 2,70 0,88
4 7.43 8,56 10,24 3,52 1,05
5 7,48 8,40 10,00 3,22 1,17
6 6,93 7,38 7,57 2,55 1,20
7 731 7.74 7,76 2,80 1,19
8 7,05 7,43 7,88 3,05 1,11
9 6,57 6,36 6,72 2,64 1,40
10 6,42 5,55 5,85 2,42 1,54
11 5,65 5,80 6,10 2,56 1,41
12 4,68 5,45 5,71 2,28 1,25
13 4,84 5,00 5,24 2,37 1,04
14 4,38 4,52 4,73 2,05 1,08
15 3,84 3,96 3,45 1,68 0,84
16 3,93 3,38 2,80 1,29 0,57
17 3,35 3,43 2,13 0,87 0,58
18 1,36 2,80 2,14 0,88 0,59
19 0,00 0,70 1,45 0,44 0,30
20

Tyy’ 92,5 99,4 105,1 39,6 18,0

Két qua ¢ Bang 3 cho thay gia tri Zyy’ & cac nhiét d6 khac nhau nhu sau: Xyy’ (20°C) =
92,5; Zyy’ (25°C) = 99,4; Zyy’ (30°C) = 105,1; Zyy’ (35°C) = 39,6 va Zyy’ (40°C) = 18,0.

Bang 4. Tinh toan gia tri y?, Zy? tai cac nhiét d6 khac nhau.

. , y?

Ngay thir T =20°C T = 25°C T =30°C T =35°C T = 40°C
1 10 14 2.0 05 0.2
2 6,8 7.8 9,6 2.9 1,0
3 16,8 19,4 23,0 7.3 2,6
4 30,3 34,8 41,0 13,7 4.4
5 46,2 53,3 64,0 21,2 6,8
6 59,3 67,2 79,2 26,0 9,0
7 74,0 82,8 94,1 31,4 11,6
8 88,4 98,0 110,3 37,2 13,7
9 102,0 112,4 125,4 43,6 16,0
10 114,5 1232 136,9 47,6 19,4
11 127,7 134,6 148,8 53,3 22,1
12 136,9 146,4 161,3 57,8 25,0
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\ . y?

Ngay thir T=20°C T=25C T=30C T =35°C T =40°C
13 146.4 156.3 1716 62.4 270
14 156.3 166.4 182.3 67.2 202
15 163.8 174.2 190.4 706 314
16 171.6 182.3 196.0 74.0 325
17 179.6 187.7 201.6 757 336
18 185.0 196.0 204.5 774 348
19 185.0 108.8 2103 79.2 36,00
20
T2 1091,3 2143,0 23523 848 8 356.1

Két qua & Bang 4 cho thiy gia tri Zy? & cac nhiét do khac nhau nhu sau: = y? (20°C) =
1991,3; = y? (25°C) = 2143,0; = y? (30°C) = 2352,3; = y? (35°C) = 848,8 va T y? (40°C) =
356,1.

Ttr s6 liéu ¢ Hinh 5, d6 déc BOD (y’) ctia nudc song Cai — tinh Pong Nai tai cac nhiét
d06 khac nhau nhu sau:

1.80 4 Do déc BOD-y' (mg/l)
—#—1=200C =-B--T=250C —d&—T=300C ==¥==-T=350C =—3¥—T=400C

0.00 T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ngay

Hinh 6. B déc BOD (y’) cua nude song Cai — tinh Dong Nai tai cac nhiét d6 khac nhau.

Két qua & Hinh 6 cho thay do déc BOD 16n nhét trong 7 ngay dau tién, do doc 6n dinh
¢ ngay tha 19, 20.

Duya vao sb liéu & Bang 1-4 va Hinh 5-6, hé s6 toc d6 phan huy chét hitu co ctia nude
s6ng Céi — tinh Png Nai theo cac nhiét do khac nhau duoc xac dinh theo phuong phap Slope
nhu sau:

Bang 5. Hé s6 toc do phan huy chat hitu co ctia nuéc séng Cai — tinh Dong Nai.

H¢ s6 toc do Gis tri (ngay?)
phin hiy chat hiru co T=20C_ T=25°C  T=30°C T=35C  T=40C
K1 (theo cos6 ¢) 0,117 0,122 0,134 0,118 0,090
k1 (theo co s6 10) 0,051 0,053 0,058 0,051 0,039

Két qua ¢ Bang 5 cho thay toc d6 phan hay chit hitu co clia nudc song Cai — tinh Pong
Nai tang khi nhiét do tang tir 20°C 1én 30°C va giam khi nhiét d6 tang tir 30°C 1én 40°C vi
khi nhiét d6 qué thap vi khuan khong phat trién, khi nhiét d¢ gia ting, tdc do phan hiy chat
hitu co boi vi khuan ting, con ¢ nhiét dd qua cao vi khuén sé& bi tiéu diét.
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- Hé s6 K1 ctia nuée song Cai & T = 20°C 120,117 ngay %, T =25°C 140,122 ngay *, T =
30°C 120,134 ngay !, T = 35°C 1a 0,118 ngay !, T=40°C 14 0,090 ngay ™.

- Hé s6 ki ctia nudce séng Cai ¢ T = 20°C 120,051 ngay %, T = 25°C 140,053 ngay %, T =
30°C 1a 0,058 ngay %, T =35°C la 0,051 ngay *, T = 40°C 12 0,039 ngay ..

Két qua & Bang 5 cho thdy méi twong quan giita hé sb tbc do phan hay chét hitu co va
nhi¢t d§ cua nude song Cai — tinh Déng Nai nhu sau:

K, (ngay) k; (ngay™)
0.140 1 R 0.060 .
] [ .
0.120 3 0.050
0.100
0.040
0.080 4
0.030
0.060 ,
K; = -0,0003T%+ 0,0151T - 0,079
0.040 | RE=0,9313 00209 K; = 0,0001T+ 0,0065T - 0,0343
R*=10,9313
0.020 4 0.010 4
0.000 T T T 1 0.000 T T T 1
20.0 25.0 30.0 35.0 40.0 20.0 250 30.0 35.0 40.0
T (C) T(C)
Hinh 7. M6i tuong quan gilta Ky va T. Hinh 8. Méi twong quan gitra ki va T.

Hé s6 tuong quan Pearson giita K1 va T trong khoang nhi¢t d6 20-30°C 1a 0,98 va 30—
40°C 1a—-0,99. Pl}uong trinh twong quan gitta K1 va T theo co so e: K1 = —0,0003T2+0,0151T
— 0,079 va co so 10: k1 = —0,0001T2 + 0,0065T — 0,0343 v6i hé s6 xac dinh R? = 0,9313
(Hinh 7-8).

4. Két lun

Két qua nghién ciru da xac dinh tdc d phan hiy chat hitu co clia nudc song Cai — tinh
Dong Nai tang khi nhiét d¢ tang tir 20°C I1én 30°C, glam khi nhiét d¢ tang tir 30°C Ién 40°C:
H¢ s6 K1 cua nLroc song Cai ¢ T = 20°C Ia 0,117 ngay !, T = 25°C Ia 0,122 ngay?, T = 30°C
140,134 ngay , T = 35°C 120,118 ngay *, T = 40°C 14 0,090 ngay *; Hé sd k1 ctia nudc song
Cai ¢ T=20°C 120,051 ngay %, T = 25°C 120,053 ngay %, T = 30°C la 0,058 ngay !, T = 35°C
la 0,051 ngay !, T = 40°C la 0,039 ngay . Hé s6 twong quan Pearson giita K1 va T trong
khoang nhiét d6 20-30 °C 1a 0,98 va 30-40 °C la —0,99. Phuong trinh twong quan gitra K1 va
T theo co sb e: K1 =—0,0003T? + 0,0151T — 0,079 va co s6 10: ks =—0,0001T? + 0,0065T —
0,0343 voi hé s6 xac dinh R? = 0,9313. Han ché ctia két qua nghién ctru ndy duoc thuc hién
cho budc nhay nhiét d6 toi 5°C va chua kiém ching gitra phuong trinh va thyc nghiém cho
cac gia tri nhiét dg khéc.

Pong goép ciia tac gia: Xay dung y tuong nghién ciru: P.C.S., N.V.S.; Xtr 1y s6 liéu: N.V.S.,
N.T.T.; Viét ban thao bai bao: N.V.S., P.C.S., N.T.T ; Chmhsuabalbao P.C.S.,N.V.S.

Loi cam on: Bai bao hoan thanh nhd vao két qua cua ludn an tién si k¥ thuat “Nghién ctru
qué trinh phan huy chat hitu co trong nudc song Cai bdi vi sinh vat”.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ctru trudc day;
khong c6 sy tranh chap loi ich trong nhém tac gia.
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Determine the effect of temperature on deoxygenation rate for
Cai river — Dong Nai province

Nguyen Van Son'*, Phung Chi Sy?!, Nguyen The Tien!
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Abstract: A number of studies on the self—cleaning capacity of rivers in Vietham have been
published with the tools used to evaluate by mathematical model, the experimental
coefficients are used as suggested by the model so the results of evaluation and prediction
are not very accurate. The decomposition rate coefficient is an important parameter related
to the self-cleaning capacity of organic matter in river water, where temperature has a
significant effect on this factor. In this study, the composite sample from 90 water amounts
which were collected at five sites in two different tide conditions along Cai river. The
sample was separated into five parts to analyzed BOD in five temperature values including
20°C, 25°C, 30°C, 35°C and 40°C. The deoxygenation rate was determined using Slope
method. According to these results, the deoxygenation rate increased during the temperature
ranging between 20°C and 30°C and decreasing when the temperature decreased from 30°C
to 40°C. It meant that the ability of river self—cleaning improved when the temperature raises
from 20°C to 30°C and reduce when the temperature keeps raising to 40°C. In addition, the
correlation between deoxygenation rate and temperature by Slope method is determined
with R? = 0,93.

Keywords: Deoxygenation rate; Temperature; Cai river.
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Tém tit: Trong nghién ctru nay dé cap dén anh hudng cua mot sé yéu td (pH, ndong do
chat ran, do thoang khi va 1én men) Ién sinh truéng cua B. thuringiensis (Bt) trong moi
truong nudi cdy sir dung bun hoat tinh ctia nha méay bia. Vi khuan B. thuringiensis c6 kha
sinh truéng trong moi trudng c6 d6 pH tir pH 6-8 va hinh thanh delta-endotoxin cao nhat
(617,67 mg/l) 6 pH 7. Nong d6 chat ran cho delta—endotoxin cao nhét 1a 20-25 g/1. O ty 1&
mdi trudng nudi cay trong binh non 2:10 (v/v) chung B.thuringiensis sinh truong tt nhat,
mat do té bao dat cuc dai 2, 9><108 CFU/ml va ndng d¢ delta—endotoxin dat 619,06 mg/I.
Qua trinh cap khi lién tyc 1a can thiét doi v6i B. thuringensis trong qua trinh nudi, ngung
cap khi du ¢ giai doan nao ciing anh huong dén delta—endotoxin cua Bt. Khi nudi ciy
trong hé 1én men voi diéu kién pH = 7, oxy hoa tan 4 mg/1, Bt cho ddc tinh cao hon khi
nhudi binh tam giac, delta—endotoxin dat 725,05 mg/l sau 48h. Két qua nghién ctru cho
thay, B.thuringiensis c6 kha néng sinh truéng t6t trén bun hoat tinh tir nude thai bia va c6
trién vong tmg dung trong thuc té.

Tir khoa: B. thuringiensis; Bun; pH; Nong do chit ran va ty 1é moi trudng.

1. Mé dau

Ngay nay, bén canh sy phat trién ciia cong nghiép phuc vu cho doi sdng, con ngudi
cling tao ra mot lugng chat thai 16n. Mot trong nhitng chat thai d6 1 bun thai. Bun thai tir
cac nha may, kénh muong chira nudc thai sinh hoat, bénh vién.... Bun hau hét chi duoc
loai bo bang phuong phap chén 1ap va mot phan dugc tin dung lam phan boén. Tuy nhién,
kha ning tan dung khong nhiéu va hiéu qua chua cao. [1] da sir dung axit xitric & pH 3—4 dé
loai bo kim loai trong bun thai, hiéu qua loai bo Cu 60-70% va Zn 90-100%, con cac loai
kim loai khac thi chua thay dé cap. [2] ciing dé cap dén viéc thu hoi phén trong bun bang
axit sunfuric. [3] ciing dua ra cac cong nghé xir 1y bun thai nhu bién bun thanh phan boén,
thanh nhién lidu. [4] da cho thdy nguy co tich lily kim loai nang trong cai bap rat cao boi
viéc str dung phéan bon tir bun thai (As, Cd, Cr, Zn vuot qua gi6i han cho phép rat nhiéu. [5]
d3 dua ra nhitng rii ro va k& ho trong quan 1y bun dbi voi stiic khoe con ngudi va moi
truong. Vi vdy, viéc nghién ctru str dung bun thai 1am nguyén liéu nudi cdy vi sinh vét phuc
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vu cho ndéng nghiép va doi séng s& gop phan giam thiéu bun thai va giam mot s6 nguy co
tich iy kim loai ndng trong cay tréng. B61 cac loai bun dugce lua chon nudi céy vi sinh vat
thuong 1a cac loai ¢c6 ham luong dinh dudng cao, kim loai ning & ngudng cho phép.
Canada 1a mét trong nhitng nuéc di nghién ctru thanh cong st dung bun thai sinh hoc dé
san xudt cac ché pham sinh hoc. [6-8] d thu nhéan dugc thudc trir sau sinh hoc khi nudi ciy
Bt trén nudc thai va bun thai ¢6 ham lugng tinh bot cao. [9-10] da st dung bun thai sinh
hoat, bun thai céng nghiép nudi vi sinh tao phan bon vi sinh ¢d dinh dam, voi mat do dat
109 CFU/ml. Ngay nay nong nghiép dang hudng t6i ndng nghiép sach nén viéc tim kiém
cac ngudn thude trir sdu sinh hoc cling di duoc nghién ctru tir rat som, [11-12] da dé cap
dén viéc hinh thanh ddc tinh cua Bacillus thuringiensis. Mot sé nghién ctru vé nudi ciy
Bacillus thuringiensis trén bun thai nudc thai & Canada ciing thu dugc két qua kha quan.
Két qua cac nghién ctru [13-17] cho thiy c6 thé thu nhan thuoc trir sau sinh hoc tur viéc
nudi cdy Bt trén nudc thai, bun thai cong nghiép san xuét tinh bot, ham luong delta—
endotoxin co thé dat trén 600 mg/l. Nghién ciru [18] cho thiy khi tao thudc trir sau sinh hoc
sit dung bun thai lam nguyén liéu trong hé 1én men 150 lit c6 thé ting luong bao tir 38—
55%, doc t6 tang 30%. [19] cho thdy cac chung Bacillus thuringiensis dugc phan 1ap lai tir
bun thai lai cho hoat tinh trir sdu cao hon héan so véi chung tiéu chuan. O Viét Nam, cac
niam qua ciing d3 c6 mot sé cong trinh nghién ciru nudi cay Bacillus thuringiensis trén bun
thai sinh hoc (ddc tinh delta—endotoxin ciing dat trén 600 mg/l) [20- 21]. Tuy nhién, cac
nghién ctru moi dung ¢ cac quy mo nho trong phong thi nghiém, dé co thém dir liéu va co
hoi mé rong tng dung thude trir su sinh hoc can ¢ cac nghién ctr thém vé nudi cdy Bt trén
bun thai. Vi vy, nghién ciru nay dé cap téi anh hudng ctia mot sd yéu 1én sinh trudng cia
Bacillus thuringiensis trong moi truong str dung bun hoat tinh ctia nha may bia dinh huéng
cho san xuét thude trir siu sinh hoc.

2. Nguyén liéu va phwong phap

2.1. Quy trinh nghién curu

Budc 1. Thiy phan bun hoat tinh 1iy tir nha may bia tao nguyén liéu co sé cho nudi
cay Bacillus thuringiensis.

Budc 2. Piéu chinh cac thong s6 theo cac yéu cau thi nghiém.

Budc 3. Xéc dinh céac chi tiéu trong cac thi nghiém.

Budc 4. Tong hop sb lidu, danh gia s6 liéu, dua ra cac chi sé thich hop cho nudi ciy
Bacillus thuringiensis.

2.2. Nguyén liéu

Béang 1. Dac tinh cta bun thai cua Nha may bia Ha Noi.

Chi tiéu Pon vi tinh S6 lwong Chi tiéu Pon vi tinh S6 lwong
Bun thai mé/ngay 10 Mg mg/kg 4238+79
TOC a/kg 2135+ 11,2 K mg/kg 2736 £9,7
VSS % 52,7+0,5 Na mg/kg 83204+ 11,2
TNK g/kg 222+12 As mg/kg 9,7+0,4
TN g/kg 241+18 Hg mg/kg 1,2 £0,05
TP g/kg 18+0,9 Pb mg/kg 17,2+0,3
Ca mg/kg 9541 +8,9

Chung vi khuan Bacillus thuringiensis var. kurstaki HD—1, ngudn gbc Canada.

Moi truong nudi cdy va hoat hoa B. thuringiensis: TSB (Tryptone Soya Broth), TSA
(Tryptone Soya Agar).
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2.3. Phuong phdp xdc dinh mdt dé té bao va bao tir

Dé xac dinh s6 luong té bao, miu duoc pha lodng bang mudi sinh 1y (0,85% w/v) da
khir tring. Mau pha lodng (0,1 ml) duogc cdy trén dia thach chira méi trudng TSA va duoc 0
& 30°C trong 24h dé cho khuan lac phat trién hoan thién.

Dé xé4c dinh bao tir, mu pha lodng duoc 1am néng trong bé dau 80°C 10 phit sau d6 dé
lanh trong nudc da 5 phut. S6 luong té bao va bao tir duoc x4c dinh thong qua dém khuan
lac sinh trudng trén moi truong thach TSA. Cong thirc x4c dinh:

X = axbx10 (CFU/mI) (1)

Trong d6 a la s6 lvong khuén lac xudt hién trén dia petri; b 12 nghich dao ciia ndng do
pha loang.

2.4. Phirong phdp xdc dinh nong d¢ doc té delta—endotoxin trong dich nudi cdy

Delta—endotoxin dugc xac dinh trén co s& hoa tan tinh thé protein doc trong moi
truong kiém: 1ml mau dich nudi cdy dugc ly tim 10000 g trong 10 phut & 4°C. Phan can
bao gé)m bao ti, tinh thé protein doc, manh vun té bao va phén ran lo limg con lai dugce str
dung dé xac dinh néng do tinh thé protein doc hoa tan (delta—endotoxin). Phan cin duoc
rira 3 1an mdi 1an bang 1 ml 0.14M NaCl-0,01% Triton X — 100. Viéc rira nay giup loai bo
Cac protein va c4c proteaza con bam vao phan cin. Phan cin d3 rira chira tinh thé protein
dugc thily phéan trong dung dich NaOH 0,05N (pH 12,5) trong 3h & 30°C trong diéu kién c6
khudy. Dich huyén phu sau d6 duoc ly tim & 10000 g trong 10 phut & 4°C, phan cin sau khi
ly tdm s€ dugc loai bd con phﬁn dich ndi s& duoc dung dé xac dinh ham luong delta—
endotoxin theo phuong phap Bradford str dung BSA 1am chat chuan [22].

2.5. Cac phwong phap nghién ciru:
2.5.1. Nghién ctru anh huong cua pH

Bun thai duoc tién xir Iy bang phuong phap thity phéan, sau d6 duoc diéu chinh vé cac
pH khic nhau trudc khi khtr trang & 121°C trong 15 phat. Cac miu bao gom: TSB
(Tryptone Soya Broth), pH5 (bun dugc diéu chinh vé pH = 5), pH6 (bun dugc diéu chinh vé
pH = 6), pH7 (bun dugc diéu chinh vé pH = 7) va pH8 (bun dugc diéu chinh vé pH = 8).
Céc mdi truong sir dung bun 1am nguyén liéu c6 ham lugng ran 13 20 g/1, thé tich dich nudi
cay 2:10 (v/v).

Tur gidng gbe Bacillus thuringiensis var. kurstaki HD—1 hoat hoa trén méi truong dich
thé TSB ¢ 30°C, 200 vong/phit trong 12h cdy vao cac phuong an thi nghiém trén voéi ty 18
1% vé thé tich. Sau d6 nudi cdy & 30°C, 200 vong/phut. Tién hanh 1dy mau & Oh, 12, 24. 36,
48, 60,72 h dé xac dinh mat do té bao, bao tir va nong do delta—endotoxin.

2.5.2. Phuong phap nghién ctru anh hudng ctia ndng do chét ran

Bun lay tur nha may bia tai cong doan ling duoc ly tam de tach chit ran sau do tai
huyén phu bang dich ndi ly tim véi cac ndong d6 rian khac nhau dé tién hanh thi nghiém. Thi
nghiém dugc chia lam 6 phuong 4n: TN1 (méi truong TSB), TN2 (moi trudong bun thai bia
chira 1,5% chat ran), TN3 (méi truong bun thai bia chira 2,0% chat ran), TN4 (mdi truong
bun thai bia chira 2,5% chét rin) va TN5 (moi truong bun thai bia chira 3,0% chat rén). Tat
ca cac moi truong pH ban dau déu duoc diéu chinh bang 7.

Cay gidng vai ty 16 1% (v/v) vao cac mau trén va nudi cay lic & 200 vong/phit, 30°C.
Lay mdu ¢ cac thoi diém 0, 12, 24, 36, 48, 60, 72h dé xac dinh sb luong té bao, su hinh
thanh bao tr va delta—endotoxin.

2.5.3. Anh hudng cua d6 thoang khi

Dé nghién ctru anh huong cta do thoang khi tién hanh thi nghiém nhu sau: Chuéan bi
moi truong bun bia c6 nong do chat ran 2,0% va pH moi truong bang 7. Dich moi truong
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dugc phan vao céc binh voi ty 1€ (v/v) khac nhau theo cac phuong an thi nghiém sau: TN1
(ty 1¢ dich 2:10), TN2 (ty 1€ dich 3:10), TN3 (ty 1€ dich 4:10) va TN4 (ty 1¢ dich 5:10).

Céc phuong 4n thi nghiém sau khi cdy giéng duoc nudi ciy ¢ 200 vong/phuat, 30°C.
Mau thi nghiém duoc ldy ¢ 0, 12, 24, 36, 48, 60, 72h dé xac dinh mat do té bao, bao tir va
ndng d6 delta—endotoxin.

2.5.4. Nghién ctru anh hudng cua di€u kién nudi cay lién tuc va gian doan

Dbi voi nhom vi sinh vét co kha nang hinh thanh bao tir thi didu kién nudi cdy c6 anh
hudng rat nhiéu t6i viée hinh thanh bao tir. Vi vy, nghién ctru anh hudng cua viéc nudi ciy
gian doan t&i qua trinh sinh truong, hinh thanh bao tir va ddc tinh delta—endotoxin cta Bt 1a
can thiét. Thi nghiém duoc b tri nhu sau:

Bun bia c¢6 nong do chat rin 2 ,0% duge xu ly bang phuong phap thuy phan roi diéu
chinh vé pH = 7, khir tring va duoc cdy glong v6i ty 18 1% (v/v) roi duge nudi cdy & 200
vong/phut ¢ 30°C cac thi nghiém dugc bb tri nhu sau:

TNS5: nuoi céy lac lién tuc

TN6: nudi cay lac lién tuc 0—2h, dé tinh & nhiét d6 phong 12—24h, sau d6 tiép tuc nuodi
cy lac téi 72h.

TN7: nudi lic lién tuc tir 0—24h, dé tinh & nhiét d6 phong 24-36h, sau do tiép tuc nudi
cy lac téi 72h.

TNS: nudi lac lién tuc tir 0-36h, dé tinh ¢ nhiét 6 phong 36—48h, sau dé tiép tuc nudi
cy lac téi 72h.

Tat ca cac thi nghiém déu ldy mau ¢ 0, 12, 24, 36, 48, 60 va 72h dé xac dinh sb luong
té bao, su hinh thanh bao tir va delta—endotoxin.

2.5.5. S0 sanh két qua nudi cay B. thuringiensis trong binh nén va binh [én men

Tién hanh so sanh vé mat do té bao, sy hinh thanh bao tir va delta—endotoxin nudi cay
trong binh nén 500 ml, thé tich dich 100 ml v&i binh 1én men 15 lit thé tich lam viéc 10 lit.

- Thi nghiém binh tam giac dugc b tri nhu sau: bun duoc xir ly bang phuong phap
thity phan, nong d6 chit ran ctia bun 2,0%, pH = 7, ty 1& dich nudi cdy 1:5, ty 1& gidng 1%
(v/v), nudi ¢ 30°C 200 vong/phdt.

- Thi nghiém nudi cdy trong binh 1én men 15 lit thé tich 1am viéc 10 lit duwoc thuc hién
v6i cac thong s6 nhu sau: moi truong nudi cdy 1a bun thai chira 2,0% chat ran duogc xir ly
bang phuong phap thiy phan va duoc khir tring, ty 18 giéng 1% (v/v), lugng oxy hoa tan
luén duy tri 4 mg/l, pH ludén dugc duy tri 7+1 bang NaOH 4N va H;SO4 4N thong qua hé
thong bom tu dong, chét kiém soat bot sir dung 1a polypropylene glycol (PPG, sigma), nhiét
d6 trong sudt qua trinh 1én men 30+1°C.

Mau dugc 14y tai cac thoi diém 0, 12, 24, 36, 48h dé xac dinh mat do té bao, bao tir va
delta—endotoxin.

3. Két qua va thao luin

3.1. Anh hwéng ciia pH

pH 13 mot trong cac nhéan té c6 anh huong rat nhiéu dén qua trinh sinh truéng va hinh
thanh cac san phdm cua vi sinh vat. Sau day 13 két qua nghién ctru anh huéng cua pH khéc
nhau 1én kha ning sinh truong, hinh thanh bao tir va doc t6 delta—endotoxin cia Bacillus
thuringiensis var. kurstaki HD—1 (Hinh 1). Hinh 1 chi ra rang, di v&i méi truong c6 pH tir
6-8 Bt sinh truong tot, mat do cuc dai dat 108.

CFU/ml va tuong duong v6i moéi truong TSB. Con dbi v6i méi truong c6 pH = 5 mat
d6 té bao ting truong chdm va gan nhu khong thay doi so véi thoi diém Oh. Mat do cuc dai
chi dat khoang 105 CFU/ml cao hon so véi thoi diém Oh khoang 10 lan. Tuong ty dbi véi
mat do bao tir & cac moi truong c6 pH 6-8 cling tang theo thoi gian va cuc adai dat khoang
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108 CFU/ml, con & pH = 5 mat d6 bao tir chi dat 104 CFU/ml gén nhu khong c6 sy khac
biét so v6i thoi diém ban dau. Delta—endotoxin & cac pH khac nhau ciing cho gia tri khac
nhau. O pH 6-8 néng dd delta — endotoxin nhan dugc sau 48h cao va tuong duong voi
ndng do trén moi truong TSB, pH = 7 cho ndng d6 delta—endotoxin cao nhit dat 617,67
mg/l. B6i voi pH = 5 khong chi e ché kha ning sinh truong va hinh thanh bao tir ma con
{rc ché ca qua trinh hinh thanh delta—endotoxin, ndng do cuc dai chi dat 546,82 mg/1. Tur két
qua cho thay, & pH 6-8 ching Bt c6 kha ning sinh truong va hinh thanh doc t6 tbt, trong d6
pH 7 cho kha ning hinh thanh doc t6 tot nhat.

Vé6i két qua ham luong delta—endotoxin thu dwgc dat mirc cao nhat & pH = 7 trong
khuon kho thi nghiém nay 1a twong dong véi nghién ctru trude [16, 18].
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Hinh 1. Anh huéng cua pH 1én kha ning sinh truéng, hinh thanh bao tir va delta—endotoxin cuia
Bacillus thuringiensis var. kurstaki HD-1.

3.2. Anh hwéng ciia nong dg bin

Bén canh pH méi truong nudi cay thi chat dinh dudng hay nong do chat rén ciing anh
huong nhiéu dén qua trinh sinh truéng, hinh thanh bao tir va doc td cia chung BaCIIIUS
thuringiensis var. kurstaki HD-1. Sau déy 1a cac két qua dé cap toi anh hudng cia nong do
chat ran ciia bun 1én kha ning sinh trudng, hinh thanh bao tir va doc t6 cia ching vi khuan
Bacillus thuringiensis var. kurstaki HD-1.

Anh _huong cua sy bién d6i ndong do chét ran (1,5; 2,0; 2,5; 3,0 va 3 ,5%) cua bun toi
mat do té bao, bao tir va delta—endotoxin dugc chi ra ¢ hinh 2. Két qua chi ra rang voi nong
d6 chat ran 1,5-3,5% mat do té bao khong c6 sy khac biét nhiéu, mat d6 déu dat khoang
108CFU/ml. Tuy nhién, mat do t& bao c6 xu hudng ting dan ¢ ndng do ran 1,5-2,5% va co
xu huéng giam ¢ ndng do chat ran cao hon. Mat d6 bao tr & cac nong do chét ran khac
nhau khéng c6 su bién dong nhicu. Nong do delta—endotoxin c6 xu hudng ting & nong do
chat rin 1,5-2,5% va cao nhat dat 619,06 mg/l, con & néng do chét ran > 2,5% lai c6 xu
huéng giam. Tuy nhién khi so sanh & cac ndong d6 ran khac nhau cho thay & ndng do chat
ran 1,5% cho ndng d6 delta—endotoxin thap nhat chi dat 497,28 mg/l; & nong do chat rin
2,0-2,5% cho nong do delta—endotoxin cao nhat khoang > 600 mg/l, con & ndng d6 chét ran
16n hon 2,5% ndng do delta—endotoxin 505,29-537,05 mg/I.

Diéu nay cho thiy, khi ndng d6 chét rin ting (> 2,5%) mic du cé kich thich sinh
truong va hinh thanh bao tir, nhung néng d6 chét ran cao ciing lam ting d6 nhét va su hdn
tap dan dén han ché trao d6i oxy tic dong dén qua trinh hinh thanh delta—endotoxin. O
nong do chat ran 1,5% chung vi khuan Bt vin sinh trudong va hinh thanh bao tir tdt nhung
luong delta—endotoxin lai thap. Két qua nay c6 thé 1y giai nhu sau khi ndng d6 chat dinh
dudng thap thi chi da cung.
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Hinh 2. Anh huong ciia ndng d¢ chit rén 1én kha ning sinh truong, hinh thanh bao tir va delta —
endotoxin.

3.3. Anh hwéng ciia d¢ thodang khi

Do thoang khi hay lugng oxy hoa tan, 1a mot nhan t6 c6 anh hudng rat nhidu dén qua
trinh sinh truong cta vi sinh vat néi chung va Bacillus thuringiensis var. kurstaki HD—1 ndi
riéng. Hon nita B. thuringiensis 13 chung vi khuan hiéu khi nén luong oxy cung cap trong
qué trinh sinh truong, phat trién anh huong rat nhiéu dén mat do va kha nang hinh thanh
cac san pham cua chung. Thi nghiém nghién ctru anh huong cua ty 18 thé tich méi truong
nudi cdy 1én kha nang sinh truong, tao bao tir va doc tinh cia B. thuringiensis dugc trinh
bay ¢ hinh 3.

Két qua cho thdy, ty 18 dich nudi cdy ting thi kha ning sinh trudng va hinh thanh
delta—endotoxin cua B. thuringiensis giam. O TN ty 1& dich nuéi ciy 2:10 (v/v) nong do
delta—endotoxin dat 619,06 mg/l, TN2 ty 1¢ dich 3:10 (v/v) nong d6 dat 519,06 mg/l, TN3
ty 1¢ dich 4:10 (v/v) ndng d6 dat 476,92 mg/l, con TN4 ty 1¢ dich nudi cay 5:10 (v/v) nong
d6 chi dat 454,91 mg/l. Két qua trén c6 thé dwa ra nhan xét nhu sau, d6 thoang khi c6 anh
hudng rat nhiéu tdi qua trinh sinh trudng, phat trién, hinh thanh bao tir va doc tinh delta—
endotoxin cua Bacillus thuringiensis var. kurstaki HD—1. Thé tich dich nudi cdy trén thé
tich binh chira ting din dén giam ndéng do oxy hoa tan tc ché qué trinh sinh trudng, phat
trién ctia B. thuringiensis dan dén giam mat d bao tir va gidm sy hinh thanh doc tinh delta-
endotoxin. Vi vdy, trong qua trinh nudi cay B. thuringiensis lugng oxy hoa tan dong vai tro
quan trong db6i voi sinh truong hinh thanh bao tir va dgc tinh. Két qua thi nghiém nay cho
thy ty 1& dich nuéi cy 2:10 1a thich hop cho qua trinh sinh truéng, phét trién va hinh thanh
ddc tinh delta—endotoxin.

3.4. Anh huong diéu kién nuoi cdy lién tuc va gian doan

Bén canh, sy anh hudng cia ty 18 thé tich méi truong nudi cay thi diéu kién cap khi
lién tyc va gidm doan cling anh huong t&1 qua trinh sinh trudng va hinh thanh dgc tinh cua
B. thuringiensis. Hon nira, chung vi khuén nay lai c6 kha nang hinh thanh bao tir va cac san
pham trong qua trinh hinh thanh bao tir thi viéc dung dimg cip khi tai cac giai doan sinh
trudng cua ching cé the kich thich su hinh thanh bao tir. Do d6 tién hanh nghién ctru anh
huong diéu kién nudi cdy lién tuc va giam doan dén kha nang sinh trudng, hinh thanh bao
tir va doc t6 delta—endotoxin cua ching vi khudn B.thuringiensis 1a c6 co s¢. Két qua thu
duoc nhu sau:

O TN5 chung vi khuan B.thuringiensis nudi cay trén bun thai bia trong diéu kién nuéi
cay lac lién tuc thi mat d6 té bao va bao tir cuc dai van dat khoang 108CFU/ml sau 24h va
néng do delta—endotoxin cuc dai 610,29 mg/1 sau 48h. TN6 ching vi khuén B. thuringiensis
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nudi cdy trén bun thai bia trong diéu kién dimng lic trong giai doan 12—24h, day la giai doan
sinh truéng manh cta chung vi khuan B. thuringiensis. Két qua thu dugc cho thay, trong
giai doan 12-24h khi dung lic mét do bao tur gan nhu khong thay dbi, con mat do té bao chi
ting khoang 10 1an. M4t d6 té bao tang trong giai doan nay co thé 1a cac té bao da dang
trong giai doan phén chia du ngimg cap oxy nhung luong oxy hoa tan trong dich Van c6 thé
du cho chuing str dung cho qua trinh phén chia. Sau d6 mat do té bao va bao tir tiép tuc ting
va dat den khoang 108CFU/ml sau 48h, tr& hon so véi thoi diém dat cuc dai cia thi nghiém
nudi cay lién tuc. Con ddi véi doc tinh cua phuong an thi nghiém nay thu dugc la rat thép,
nong do cao nhit chi dat 269,63 mg/l (60h). Piéu nay cho thay néu ngung cung cap OXy
vao giai doan sinh trudng cta B. thuringiensis khong nhirg anh huéng toi mat do té bao,
bao tr ma con lam giam manh kha nang hinh thanh dgc tinh cua chung B. thuringiensis.
TN7 ding nudi cdy lic 24-36h, day 1a giai doan ma mat do té bao cua chung vi khuan B.
thuringiensis da di vao giai doan on dinh nhung nd van c¢6 anh huong to1 mat do té bao, bao
tr va nong do delta—endotoxin. Mat do té bao cua TN7 da dat 108CFU/ml sau 24h, nhung
sau d6 nging nudi cdy lic mat do té bao da giam xudng con khoang 107CFU/ml va mat do
nay duy tri cho toi 72h. Piéu nay c6 thé giai thich nhu sau: Han ché cung cip oxy ¢ giai
doan 24-36h va day ciing la giai doan ngudn dinh dudng ciia méi trudng cling da giam. Do
d6, du sau giai doan d6 lai cung cdp oxy trd lai nhung méi trudng da can nguon dinh
dudng nén khong con du kha ning kich thich su sinh trudng va phat trién cua té bao nén sb
lwong cua ching chi duy tri & 107CFU/ml, tham tri s6 lugng té bao con co thé giam néu
ngudn dinh dudng ctia méi truong con qua it. Tuong ty nhu mat do té bao, mat do bao tir
ctia TN7 ciing giam tir 107CFU/ml xuéng 106CFU/ml trong khoang thoi gian 24-36h. Sau
do, lai ting va dat 107CFU/ml sau 48h va duy tri cho dén khi két thuc thi nghiém. Su ting
méat do bao tir sau 48h, c6 thé do sau khi thi nghiém dugc nuodi cay lic lai céc té bao vi
khuén trong dich nudi cdy da sinh truéng hoan thién va chuyén sang giai doan hinh thanh
bao tir vi vy s6 lugng bao tir lai ting. Di voi ndng d6 delta—endotoxin ciing c6 xu hudng
tang dan tir 0—48h. Khac vai s6 luong té bao va bao tir, delta—endotoxin van ting trong giai
doan 24-36h (giai doan han ché cung cép oxy) va dat cuc dai tai 48h (529,65 mg/l) va sau
d6 giam dan. Khi so sanh véi két qua TNS cho thiy nong d6 delta—endotoxin ciia TN7 thap
hon khodng 80 mg/l mac du thoi gian dat cuc dai 1a nhu nhau. Qua do6 cho thay, néu han
ché cung cap oxy trong giai doan 24-36h, khong nhimng anh hudng téi mat do té bao, bao tir
ma con anh hudng téi nong do delta—endotoxin. P6i vai TNS dimng nudi ciy lic trong giai
doan 36-48h két qua cho thiy, mic du trude 36h mat do té bao va bao tir da dat khoang
108CFU/ml, nhung do viéc dimng lac han ché cung cdp oxy ma ca mat do té bao va bao tur
deu giam. Vi trong giai doan nay, luong dinh dudng trong mdi trudng giam néu han ché
cap oxy thi s& (rc ché sy phat trién cua té bao va bao tir. Mat do te bao giam con khoang
107CFU/ml, mat dg bao tur giam con khoang 106CFU/ml. bdi vai nong do delta—endotoxin
¢6 xu hudng ting dan tir 0— -60h va dat cyuc dai tai 60h voi ndéng d6 515,14 mg/1 sau d6 giam.
Cing tuong tu nhu TN7, nong do delta—endotoxin van ting ngay ca trong giai doan han ché
cung cip oxy, nhung gia tri cuc dai ciia TN8 so v6i TNS (nudi cdy lic lién tuc) 1 thip hon
khoang 95 mg/l, va thoi gian dat cyc dai ciing tré hon so v6i TNS 12h.

Tu ket qua trén c6 thé thay néu han ché cung cap oxy trong giai doan sinh truong va
phat trién ciia B.thuringiensis c6 kha ning gy rc ché manh ddi véi qué trinh hinh thanh
doc tinh delta—endotoxin va TN2 (ngung cung cdp oxy 12-24h) ciing cho thdy ndng do
delta—endotoxin dat dugc 1a rat thap 269, ,63 mg/l. Khi so sanh két qua cuia 4 phuong an thi
nghiém chi c¢6 phuong an TN5 (nudi cay lac lién tuc) cho két qua vé sinh truong, hinh
thanh bao tr va delta—endotoxin la t6t nhat. Qua do co thé khang dinh rang viéc cap oxy
trong sudt qua trinh nudi cdy B. thuringiensis 1a can thiét dé cho mat do té bao, bao tir va
delta—endotoxin cao.
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Hinh 3. Anh huéng cta ché d6 nuéi cay 1én kha nang sinh truong, hinh thanh bao tir va delta —
endotoxin.

Céc két qua vé ty 1¢ dich nudi ciing nhu viéc cap khi lién tuc hay giam doan trong qua
trinh nuodi cay Bt cho cac két qua hoan toan tuong tng véi nghién ctu [12, 18]. Diu nay,
cho thay viéc nudi cay Bt trén nude thai bia & Viét Nam cling hoan toan co tinh kha thi.

3.5. Nuéi cdy B. thuringensis trong binh nén va binh lén men 15 lit
Két qua nudi cay Bacillus thuringiensis var. kurstaki HD—1 ciing cho thay su khac biét

16 két qua duoc thé hién ¢ bang 2.

Bang 2. Két qua nudi cdy B.thuringiensis trong binh nén va binh 1én men.

Thoi gian Binh n6n Binh Ién men
B BT B BT
() CEUm)  (CEuimy  ENdOMI) crymy (crumy  Endo (mall)
0 5.2x10° 2 1x10° 186,31 4,0x10° 2.8x10° 163.16
12 4,6x10° 4.7x10* 275,86 3,0x107 6.5x10° 443,01
24 2.5x10° 1.4x10° 34278 2.4x10° 1.3x10° 570.22
36 3,0x10° 16x10° 423,28 8 5x10° 1.8x10° 599,61
48 3.3x10° 1.8x10° 621.29 3.9x10° 2.0x10° 725.05

Ghi chii: TB: mdt d¢ té bao; BT: mdt d bao tit; Endo: nong d¢ delta—endotoxin

Két qua cho thdy mat do té bao déu ting dan tir 0-24h va dat khoang 108CFU/ml va
24-48h mat do té bao gan nhu khong c6 su thay doi van duy tri khoang 108CFU/ml. So
sanh sb luong té bao cua thi nghiém trong binh 1én men va thi nghiém trong binh nén cho
thiy, trong giai doan 0—24h mat do té bao trong binh 1én men tang nhanh hon so véi trong
binh nén. Piéu nay c6 thé giai thich nhu sau, trong binh 1én men tat ca cac thong sb: luong
oxy hoa tan, pH, nhiét ¢ déu dugc duy tri trong sudt qué trinh nudi cdy va diéu kién nay 1a
6n dinh nén noé khich thich su phat trién sd luong té bao tot hon so véi thi nghi¢m trong
binh nén. Tuy nhién, mat do cuc dai ¢ cd hai thi nghiém chi dat 108CFU/ml. Diéu nay cling
c6 thé gii thich nhu sau, khi mat do cia ching vi khuan B. thuringiensis dat dén mot gia tri
nhét dinh nao d6 thi cac té bao ¢ xu hudng rc ché su phat trién cta nhau. Vi vay, mac du
cac thong sb nudi cdy van duy tri ddm bao nhung sb lugng ciing khong ting. diéu nay ciing
c6 thé giai thich bang cach khac nhu sau, sau 24h nguén dinh dudng trong méi truong nudi
cdy bat dau suy giam vi mic du cac diéu kién nudi cdy khac van duy tri ddm bao nhung mét
d6 té bao ciling khong thé tang.

Déi v6i bao tir cua B. thuringiensis, mat do ciing ting dan 0-24h va dat khoang
108CFU/ml sau 24h va sau d6 mat do dugc duy tri cho t&i 48h & ca hai thi nghiém binh non
va binh 1én men. Khac véi té bao, mat d¢ bao tir ctia thi nghiém binh 1én men trong giai
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doan 0—12h ting rat chdm va gan nhu la khong ting (mét do khoang 104CFU/ml). C6 thé
trong giai doan nay ¢ thi nghiém 1én men c6 cac diéu kién thich hop nén kich thich ching
vi khuan B.thuringiensis hinh thanh té bao dinh dudng nhiéu hon hinh thanh bao t.

DPéi v6i doc tinh delta—endotoxin, ¢ ca hai phuong 4n thi nghiém ndng do delta—
endotoxin déu ting theo thoi gian va dat cuc dai tai 48h. Tuy nhién, khi quan sat trong sudt
qué trinh nudi cdy cho thiy, ndng do delt-endotoxin trong thi nghiém 1én men ting nhanh
hon so véi thi nghiém binh tam gidc. Nong d6 delta—endotoxin trong thi nghiém binh 1én
men qua cac thoi diém Oh, 12h, 24h, 36h va 48h 1a: 163,16 mg/l; 443,01 mg/l; 570,22 mg/l;
599,61 mg/l; 725,05 mg/I. Nong d¢ delta—endotoxin trong thi nghiém binh tam giac qua cac
thoi diém Oh, 12h, 24h, 36h va 48h la: 186,31 mg/l; 275,86 mg/l; 342,78 mg/l; 423,28 mg/|
va 621,29 mg/l. Tur két qua vé ndng d6 doc tinh trén cho thiy, khi nu6i cay trén binh Ilén
men cho nong d6 doc tinh cuc dai (725,05 mg/l) cao hon so voi nudi cly trén binh tam giac
(621,29 mg/l) khoang 130 mg/l. Qua d6 cho thay, néu duy tri cac thong sé 6n dinh trong
qua trinh nudi cdy chung B.thuringiensis c6 thé kich thich chiing hinh thanh ddc tinh delta—
endotoxin cao hon. Cac két qua nghién ciru cua Viét Nam cling tuong ddng véi cac két qua
nghién clru trude cua mot so tac gia [14-16] nudi cay Bt trén nudc thai va bun thai san Xudt
tinh bot. Mic dung luong bao tir, té bao, va endotoxin cia thi nghiém nudi cay Bt trén bun
thai bia trong binh 1én men 15 lit khong cao bang két qua [14-16] nudi trén nudc thai va
bun thai san xuét tinh bot. Nhung day 1a budc dau cho thay khi ndng mo hinh nuéi cay voi
cac diéu kién pH, oxy va nhi¢t d luon dugc duy tri on dinh c6 thé thu duge san phém co
ham luong ddc tinh cao hon. Pay ciing 14 co so dé c6 thé hudng téi quy mo san xuat 1on
hon sau nay.

Tir cac két qua trén c6 thé duoc ra nhan xét nhu sau: qua trinh 1én men trong binh lén
men 15 lit thé tich lam viéc 10 lit co mat do té bao va bao tir 1a twong duong voi thi nghiém
trong binh nén va gia tri ndng d6 delta—endotoxin & thi nghiém nudi ciy trong binh 1én men
la cao hon so v6i trong binh noén, gia tri cuc dai dat duoc 1a 725,05 mg/l .

4. Két luin

T cac nghién ctru anh huong cua mot s yéu t6 1én sinh truong cua Bacillus
thuringiensis var. kurstaki HD—1 khi st dung buin hoat tinh tir tram xr Iy nudc thai san xuat
bia trén cho thay: pH7 1 thich hop nhét cho sinh truéng va hinh thanh delta—endotoxin cua
B. thuringiensis (ndng do cuc dai 617,67 mg/1). Nong do chat ran 2-2,5% t6t nhat cho sinh
truong va hinh thanh delta—endotoxin cua B. thuringiensis (ndng d6 cuc dai 619,06 mg/l).
Ty 1& dich nudi cdy 2:10 1a thich hop nhat cho sinh trudng va hinh thanh delta—endotoxin
ctia B. thuringiensis. Ché d6 nudi ciy co cap khi lién tuc 1a thich hop nhét cho sy sinh
truong va hinh thanh doc tinh cta Bacillus thuringiensis var. kurstaki HD-1. B.
thuringiensis nudi cay trong binh 1én men véi diéu kién moéi truong ludn duy tri 6n dinh cho
doc tinh delta—endotoxin (dat 725,05 mg/l) cao hon so véi trong binh non.

Céc két qua trén cho thay bun hoat tinh ctia tram xtr 1y nudc thai san xuat bia co thé
thay thé dugc moéi trudng TSB dé nudi cdy thu nhan thude trir siu sinh hoc tir vi khuan
B.thuringiensis.

Tuy nhién cac két qua nghién clru van con mot s6 han ché nhu bé tri cac budc nhay cta
pH con dai ¢6 thé chua chon dugc dung diém t6i wu. Phan han ché ndy nhom tac giai xin bo
sung sb lidu & cong bd sau véi cac két qua chay dong thai 1én men ¢ cac pH khac nhau.

DPong gop cua tac gia: Xay dung y tuong nghién cou: B.TM.A, T.T.T.H.; Xu ly s lidu:
V.V.D.,, NM.T.; Viét ban thao bai bao: B.T.M.A., P.T.T.T., B.T.T.B.; Chinh stra bai bao:
N.K.A.

Loi cam on: Bai bao dugc thuc hién véi su hd trg kinh phi cua Nhiém vu Hop tac qudc té
khoa hoc va cong ngh¢ theo nghi dinh thu Canada: “Tiép can cong ngh¢ sach nghién ciu
xir 1y, tai ché bun thai sinh hoc thanh nguyén liéu tao ra ché pham vi sinh vét hiru ich phuc
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vu cho ndng 1am nghiép”, nhom tac gia xin chan thanh cam on PGS.TS. Nguyén Hong
Khanh, chi nhiém nhiém vu.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duoc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Effect of environmental factors on growth of Bacillus
thuringiensis in medium using activated sludge of beer
wastewater
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Abstract: This paper mentions the influence of some factors concluding pH; sludge
concentration; aeration; and fermentation on the growth of B. thuringiensis (Bt) via
culturing environment, which is used activated sludge for brewery wastewater. Moreover,
B. thuringiensis (Bt) can be grown at pH 6-8 and made the highest delta-endotoxin about
617.67 mg/l with pH7 and 20-25 g/l of sludge concentration. Furthermore, B.
thuringiensis (Bt) gained the best growth, maximum cell density with 2.9x10% CFU/ml
and 619.06 mg/l of delta-endotoxin concentration when it is cultured in conical flask
environment with 2:10 (v/v) rate. In the culturing process, B. thuringiensis (Bt) is provided
non-stop aeration because delta-endotoxin will be affected seriously in any stage if the
aeration is not enough. When B. thuringiensis (Bt) is cultured in fermentating condition
with pH = 7 and dissolved oxygen is 4mg/l, its toxicity is higher than as it is cultured in
conical flask, and delta-endotoxin gains at 725.05 mg/| after 48h. Research results indicate
that B.thuringiensis can be grown very well in activated sludge environment from beer
wastewater and it has been potentiality for practical application.

Keywords: B. thuringiensis; Sludge; pH; Total solid concentration and the rate of
medium.
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Tém tit: S liéu mua vé tinh GSMaP duge thu thap va phén tich cho 71 con bao anh
hudng truc tiép dén Viét Nam trong giai doan 2000 dén 2020 nham xem xét cac dic diém
phan b mua bio theo cac ving d6 bo ciing nhu theo cudng dd bio. Két qua phan tich cho
thiy cuong d6 mua bio trung binh ¢ ving 3 thudng 16n hon dic biét ¢ thoi diém 12h
trude khi bio d6 bo va gia tri cuc dai mua nam & khoang cach ~100km tinh tir tam bao.
Cuong d6 mua trung binh nhin chung ty 1€ thuan véi cudong do bao va gia tri cuc dai mua
tién gén vé phia tim bdo hon khi bao di vao dat lién. Phan bd cua ving mua cyc dai trong
hau hét cac truong hop chu yéu tap trung & phan phia trudc va bén trai so voi hudng di
chuyén cua bdo, ngoai trir nhitng con bdo dd bd & ving 4 va 5 c6 vung mua cuc dai 1éch
sang phia bén phai theo huéng chuyén dong.

Tir khéa: Phan b6 mua bio; Bio d6 bd Viét Nam; S6 liéu mua vé tinh GSMaP.

1. Giéi thi¢u

Viét Nam 1a mot quic gia co bd bién trai dai tir bac xudng nam, hang nam thuong
xuyén chiu anh hudng cua ap thap nhiét déi va bio, hé qua 1a cac dot mua 16n kéo dai trén
dién rong dan dén cac hién tuong thién tai nguy hiém khéac nhu 1ii lut, 10 quét, sat 1o dat...
lam thiét hai nang né ca vé tinh mang 1an tai san ctia con nguoi. Chinh vi véy, bai toan dy
b4o mua ndi chung, mua 16n noi riéng va dic diém phan bd mua khi c6 bao d6 bo 1a vo
cing quan trong, ¢ ¥ nghia thuc tién rat 16n va ludn 1a thach thirc d6i voi cac du bao vién
thoi tiét.

Trén thé gidi da c6 nhiu nha khoa hoc quan tim dén van dé xem xét sy phan bd cua
mua bio, dic biét trong nhimng truong hop khi bdo d6 bo ciing nhu xem xét mdi quan hé
ctia n6 voi cac nhan t6 anh huong khac. Nhimg nghién ciru tir rat som phan tich dua trén s6
lidu quan trac mua khi bao d6 bo cting dé chi ra rang khu vyc mua 16n thuong nim & phia
bén phai ciia qui dao bdo khi bio tién gan vao bd [1-2]. Su bat ddi ximg ciia truong mua vé
phia bén phai ciia qui dao bao thuong do hdi tu muc thap di kém vdi sy twong phan ma sat
bé mit dat-bién [3]. Tuy nhién mot vai nghién ctru tir s6 lidu quan tric khac cho thay cuc
dai mua nam vé phia bén tri cta qui dao trong mot s6 con bao d6 bo, didu nay co nghia la
su twong phan ma sat bé mat dat-bién khong phai 1a nhan t6 ludn luén anh huong dén su
bét dbi xtg cla truong mua bio trong qua trinh d6 b [4]. [5] da st dung san pham vé tinh
TRMM tir 1998 dén 2000 dé xac dinh phan b mua trong 260 con bdo trén cac ving dai
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dwong nhiét doi toan cau. Téap sb liéu cia cac con bao duge phén chia theo 3 cap tng Vi 6
ving bién gom TS (gi6 cuc dai < 33 m/s), CATI2 (gi6 tir 3448 m/s), CAT35 (gid > 49
m/s). Két qua cho thay nhin chung mua 16n véi cuong 6 R > 10 mm/h chiém khoang 15%
& khu vyc gan tim bao nhung déng gop t6i 50% vao tong lugng mua. Vi tri cia cuong do
mua trung binh theo hudng phuong vi cuc dai ¢6 xu hudng dich vé viing ban kinh nho hon
khi cudng d6 bio tang 1én. Nhitng con bio ¢ ving bién An Do Duong c6 cudng d6 mua
trung binh theo hudng phan vi 1a 16n nhét trong 6 ving bién. Phan bd cuong d6 mua trung
binh & vung Pai Tay Duong va tdy Thai Binh Duong la twong tu nhau trong khi nhitng con
bdo ¢ phia dong va trung tdm Thai Binh Duong c6 cuong d6 mua trung binh nho nhat,
nguyén nhén co thé do diéu kién nhiét d6 mit nude bién lanh ¢ khu vuc nay. Nghién ctu
ciing chi ra rang gi4 tri cuong do mua ddi ximg truc 16n hon 5Smm/h thuong nam trong vong
ban kinh 50 km tinh tir tim bdo, sau d6 giam dan vé gi4 tri Imm/h & ban kinh khoang 250
km. Trong nghién ctru khac, [6] d3 chi ra rang tinh bit d6i xtng ctia mua béo lién quan dén
do dut gio thang dimg moi trudng va tinh bat ddi xting nay bi anh huong dang ké khi do
duat g10 thang dimg 16n hon 5 m/s. Rat nhiéu cac nghién ctru khac [7-9] cling da chi ra tinh
bat dbi xung cua truong mua khi bao d6 bd con bi anh huong dang ké boi chuyén dong bao
va tinh bat dong nhat ciia bé mit. Gan day, nghién ctru ciia [10] da phan tich sy phan bd dbi
xtng va bat dbi ximg ctia mua trong 133 trudng hop bao do bd vao Trung Qudc st dung s6
lidu vé tinh TRMM 3B42 tir nam 2001 dén 2015. S6 liéu tai phén tich truong gio ngang cua
NCAR/NCEP ciing dugc st dung dé xem xét murc d6 anh huong cia do duat gio thang ding
qui mo 16n dén su phan bd mua bio. Két qua phan tich da chi ra rang tinh ddi xing cta
truong mua c6 quan h¢ chat ché véi cuong do bao, cd nghia 1a nhiing con bao manh hon sé
¢6 cac dic trung 16n hon gém cuong do mua trung binh, cudng d6 mua ddi xing cuc dai
trung binh, tong lugng mua trung binh, dién tich ving mua trung binh, ty 1& ctia thanh phan
d6i xtmg so v6i tong lwong mua. Mic do anh hudng ciia cudng do bao thuong tap trung
trong khoang thoi gian trude 24h va sau 24h tinh & thoi diém d6 bo. Tuy nhién, mot s diac
trung cyc dai nhu cudng do mua, dién tich ving mua, tong lugng mua lai khong thé hién
mdi quan hé chit ché véi cudong do bao. Diéu nay cho thiy sy anh hudng ciia mot vai nhan
t6 khac nhu d6 dut gié thing ding ctia moi truong, sy twong tac voi cac hé thong thoi tiét
qui m6 16n hodc dia hinh. Cac nhén t6 nay anh huong dén ving mua bat ddi xtng cuc dai
cua cac con bao trong qua trinh d6 bo. Trong trudong hop do dut gio thang dung yéu (<
5m/s) thi d twong phan dat-bién 1a nhan t& anh huong dén su phan bd bt dbi xtng cia
truong mua khi bio d6 bo.

O Viét Nam, nhiing nghién ctru lién quan dén dic diém muwa bao, dic biét trong truong
hop khi bio do bd van con 1a mot khoang tréng can nghién ctru. Nghién ctru cia [11] vé
dic diém khi hdu ciia mwa bio sir dung s6 lidu lugng mua ngay cua 15 tram khi twong &
ving duyén hai Viét Nam trong giai doan 1961-2008 cho thdy mua bdo cuc dai xay ra tir
thang 7 dén thang 9 & khu vuc phia bic trong khi & mién Trung thuong dat cuc dai vao
thang 10-11. Riéng cac tram & khu vuc phia nam thi lugng mua tong cong nhin chung
khong c6 sy dong gop cia mua bdo. Bén canh do, trong nhitng nam El Nifio (La Nifia) thi
cuong do mua bio va cuong do cta nhing ngay mua 16n ¢ khu vyc mién Trung giam
(ting) dang ké vao thang 10—11. Cac nghién ctru khac da thuc hién ¢ trong nude c¢6 sir dung
dir liéu vién tham chu yéu la str dung v¢ tinh dia tinh va radar mat d4t va hau nhu méi dung
& viéc phat hién may, mua va cac hién tuong nhu dong, 16¢, chir chwa co nghién ctru nao vé
cdu triic cac hé thong gay mua hodc phan bd mwa noi chung, dic biét 1a mua do bdo. Pién
hinh nhu: [12] da thtr nghi€ém st dung anh may vé tinh dia tinh GMS-5 trong udc tinh kha
ning gy mua cho mot khu vuc tir cac kénh anh hong ngoai nhi¢t; [13] nghién clru xay
dung quy trinh nhan biét va theo ddi cac hién tuong thoi tiét nguy hiém nhu t6, 16c, mua da,
mua 1én cuc bd bang hé thong radar thoi tiét & Viét Tri, Phu Lién va Vinh; [14] da thu
nghiém str dung dit liéu radar thoi tiét & Tam Ky va Nha Trang dé xdy dung céc chi tiéu
canh bao mua va nhan biét dong dua vao do phan hdi cho khu vuc trung Trung Bg. Céc
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radar thoi tiét sir dung & cac co quan nghiép vu méi chu yéu dé xac dinh vi tri tam bao,
danh gia vé kha niang mua di kem bao theo phuong phap truc quan. Nhimg quan trac bang
radar mat dat bi han ché boi tim quét, nén chi quan tric duoc bao khi da vao trong khoang
cach 200-300 km, nhu vay s€ han ché viéc theo ddi su thay ddi céu tric truong mua bao
trong qua trinh di chuyén cua bio. Gan day, nghién ciru cua [15] da danh gia ude luong
mua cia GSMaP_ NOW, GSMaP_MVK va Himawari-8 so véi gia tri quan tric tai 184
tram synop & Viét Nam tir thang 10/2019 dén thang 1/2020. Két qua danh gia cho thdy udc
luong mua vé tinh déu c6 twong quan dwong véi s liéu mua quan tric trong do
GSMaP_MVK c¢6 tuong quan cao nhit va sai s6 RMSE nho nhit. Udc luong mua tir
GSMaP_NOW c6 RMSE, hé s6 tuong quan, chi sé FAR tt hon so voi u6c lwong mua tir
Himawari-8. San pham tir Himawari—8 thudng thién cao ddi véi mua 16n do d6 co chi sb
BIAS kha 16n. Nguyén nhan 1a do nhiét 6 dinh may trong cac hé thong may cho mua kha
nho.

Chinh vi vay, nghién ctru nay tp trung vao viéc khai thic ngudn sb lidu mua vé tinh
GSMaP dé phan tich dic diém phan bd ciia mua bdo trong qué trinh bdo dd bd vao Viét
Nam. Nghién ctru dugc thyc hién cho 71 con bdo anh huorng truc tiép dén Viét Nam trong
giai doan tir naim 2000 dén 2020. Myc 2 s& trinh bay vé nguon s0 liéu va phuong phap
nghién ctru. Céc két qua nhan dugc va phan thao luan s& duge dé cap & muc tiép theo.

2. S6 liéu sir dung va phwong phap nghién ciru

2.1. 86 liéu GSMaP

San pham mua vé tinh d6 phéan giai cao dugc sir dung co tén goi 1a GSMaP (Global
Satellite Mapping Precipitation). Trung tam Khoa hoc va Cong nghé Nhat Ban (JSTA4 —
Japan Science and Technology Agency) da bat dau thiét 1ap co s& dit liéu GSMaP tir nim
2002 va sau d6 dén nim 2007 dugc day manh boi Trung tAm Nghién ctru Vii tru Nhat Ban
(JAXA — Japan Aerospace Exploration Agency) va nhom cac nha khoa hoc thyc hién
Nhiém vu Do dac mua (PMM — Precipitation Measuring Mission) dé tao ra san phim mua
toan cau voi do phan giai cao theo khong gian va theo thoi gian [16]. GSMaP bao phi trén
pham vi tr 60°N dén 60°S voi do phan giai theo phuong ngang 1a 0,1 d6 (3600x1200
pixels) va do phan giai thoi gian 1a 1 gio. SO liéu mua vé tinh GSMaP ¢6 thé tai mién phi tir
website ctia Trung tdm Nghién ciru Quan sat Trai it (EORC)/ Co quan Tham hiém Hang
khong Nhat Ban (JAXA): http://sharaku.eorc.jaxa.jp/GSMaP/.

2.2. 86 liéu bdo va chia nhém sé liéu bao

100 15 110 115 120 125

Bo s6 liéu quan traic 71 con bdo anh : wpﬁh?
hudng tryc ti€p dén Viét Nam tur nam 2000
dén 2020 duoc thu thap tir ngudn co so dir
liéu cua Co quan Khi twgng Nhat Ban JMA
(Japan Meteorology Agency) c6 Ao phan giai
theo thoi gian 1a 3 gio trong d6 bao gom
thong tin vé sb con bio, tén qudc té ghi nhan,
thoi gian bat dau va két thiic hoat dong cua
con bao.

Nhiam muc dich xem xét sy khac biét vé
phan bd mua bio mot cach chi tiét, tap sb
liéu bdo dwgc chia nhém theo ving d6 bod
vao Viét Nam (Hinh 1) va theo cuong d6 bao
nhu sau:

+ Theo ving d6 bd gdm c¢6 5 ving: ving

C o = C oo Hinh 1. Phin ving d6 bd cia bio vao Viét Nam
1 (> 20N); vung 2 (17N-20N); vung 3 (ttr vimg 1 dén ving 5) [17].
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(14,7N—17N); vung 4 (11,9N-14,7N); vung 5 (8,5N-11,9N).
+ Theo cuong d6 bao (téc dd gio 10 m cuc dai) gém c63 cép: TC8-9 (6288 km/h);
TC10-11 (89-117 km/h); TC12 (> 118 km/h).
Danh sach cac con bio va phan nhom dugce liét ké chi tiét & Bang 1.

Béng 1. Danh sach 71 con bao trong giai doan 20002020 va phan nhom.

67

Nim STT Tén bio Phan  piancip  Nam  STT Tén bio Phan by an chp
vung viung
2000 1 KAEMI 3 TC89 2013 36 BEBINCA 1 TC89
2 WUKONG 2 TCI2 37 JEBI 1 TC10-11
2001 3 DURIAN 1 TCI10-11 38 MANGKHUT 2 TC8-9
4 USAGI 2 TC8-9 39 WUTIP 2 TC12
5 LINGLING 4 TC10-11 40 NARI 3 TCI2
2003 6 IMBUDO 1 TC10-11 41 HAIYAN 1 TC12
7 GONI 2 TCI0-11 2014 42 RAMMASUN 1 TCI12
8 KROVANH 1 TCI2 43 KALMAEGI 1 TCI12
2004 9 CHANTHU 4 TCI10-11 44 SINLAKU 4 TC8-9
2005 10 WASHI 1 TC89 2015 45 KUJIRA 1 TC8-9
1 VICENTE 2 TC8-9 46 VAMCO 3 TC8-9
12 DAMREY 2 TCI12 2016 47 MIRINAE 1 TC10-11
2006 13 XANGSANE 3 TCI2 48 DIANMU 1 TC8-9
14 DURIAN 5 TCI12 49 RAI 3 TC8-9
2007 15 TORAJI 1 TC89 2017 50 TALAS 2 TC10-11
16 FRANCISCO 1 TC8-9 51 SONCA 2 TC8-9
17 LEKIMA 2 TC10-11 52 DOKSURI 2 TCI12
18 PEIPAH 5 TCI2 53 DAMREY 4 TCI2
2008 19 KAMMURI 1 TCI10-11 54 TINO 4 TC8-9
20 HAGUPIT 1 TCI12 2018 55 SONTINH 2 TC8-9
21 MEKHALA 2 TC8-9 56 BEBINCA 2 TC8-9
2 NOUL 4 TC8-9 57 USAGI 5 TC10-11
2009 23 SOUDELOR 1 TC8-9 58 TORAII 5 TC8-9
24 MUJIGAE 2 TC89 2019 59 MUN 1 TC8-9
25 KETSANA 3 TCI2 60 WIPHA 2 TC8-9
26 MIRINAE 4 TCI12 61 PODUL 2 TC8-9
2010 27 CONSON 1 TCI12 62 MATMO 4 TC8-9
28 MINDULLE 2 TC8-9 63 NAKRI 4 TCI12
2011 29 HAIMA 1 TC89 2020 64 SINLAKU 2 TC8-9
30 NOCK-TEN 2 TC10-11 65 LEON 3 TC8-9
31 NESAT 1 TCI12 66 LINFA 3 TC8-9
2012 32 PAKHAR 5 TCI10-11 67 NIKA 1 TC8-9
33 KAITAK 1 TCI2 68 MOLAVE 3 TCI12
34 GAEMI 4 TC10-11 69 GONI 4 TCI2
35 SONTINH 1 TCI2 70 ETAU 4 TC8-9
71 VAMCO 2 TCI2

2.3. Phuwong phap phan tich mua

Trong hau hét cac nghién ctru vé phan tich phan bé mua bio, khai trién Fourier thuong
dugc str dung dé tinh cac thanh phan mua trong mot con bio tmg véi s6 song 0 (WN—0) va
cac sd song cao hon (Vi du sb song tir 1-4). Thanh phan mua ddi ximg tryc 1a cuong do
mua trung binh theo hudng phan vi (WN-0), day 1a mdt ham khoang cach theo hudng ban
kinh dang vanh khuyén rong 10km tinh tir tim bio. Cac thanh phan mua bat ddi ximg dugc
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phan tich tir s6 liéu cuong do mua ¢ vung vanh khuyén rong 10km tinh tir tdm béo dén ban
kinh 500km. Trudc ti€n, cac hé so Fourier cia WN—1 duogc tinh nhu sau [ 18]:

=21 & cos(0,)}
b, =Z[R,. sin(6)) ] M

Trong d6 R, la cuong do mua riéng 1¢é thur 7, €, 1a goc pha twong ung voi chuyén dong
bao. Thanh phan mua bat ddi xtmg cia WN—1 ¢6 thé dugc biéu dién nhu sau:
M, =[a1 cos(6)+b, sin(@)]/R (2)
Tuong ty, cac thanh phin mua bat ddi ximg ctia WN2—4 ciing duge xac dinh.

3. Két qua va thao luin

Hinh 2 biéu dién sy thay ddi cua toc do gi6 10 m cuc dai va khi ap muc bién cuc tiéu &
tam béo trong khoang thoi gian tir trudc 24h va sau 24h tinh tir thoi diém bao d6 bd ¢ 5
ving bién d6 b vao Viét Nam. Tur hinh v& nhan thy trong khoang thoi gian 24h trudc khi
dd bo tde dd gi6 cuc dai dugc duy tri kha on dinh ngoai trit ¢ vung 3 cé su giam dan theo
thoi gian. Viing 3 ciing 1a khu vuc tap trung cac con bdo manh, téc do gio cuc dai thudng
16n hon cac ving con lai, sy khac biét nay 1a dang ké & thoi diém trude 24h khi bao d6 bo
(c6 thé trén 35 m/s). Sau khi bdo d6 bd vao b, do ma sat v6i dat lién ma tde do gio cuc dai
suy giam rat nhanh theo thoi gian va su khac biét giita cac ving 1a khong 16n. O thoi diém
24h sau khi bio d6 b, toc do gié cuc dai & tat ca cac vung chi dat gia tri khoang 12 m/s.
Trong 5 ving d6 bo thi cac con bio dd bd vao vung bién 5 c6 toc do gid cuc dai 1a yeu
nhat diéu nay hoan toan hop 1y vi nhitng con bdo d6 bo & ving nay 1a nhirng con bdo yéu
cudi mua.

40
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~~~~~ vung 1 vung 2 vung 3

35 vung 3 vung 4 1010
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1000
25 995
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(a) Théi gian (h) (b) Thai gian (h)

Hinh 2. Bién d6i cua tdc d6 gié cuc dai (m/s) (a) va khi ap muc bién cyc tiéu (hPa) (b) theo timg
6h mot trude va sau 24h tinh tir khi bdo d6 bd (0h) & 5 ving bién db bo.

Bién d6i ctia khi 4p cuc tiéu & tAm ciing c6 su phi hop véi téec do gid cuc dai, ving 3 la
noi c6 gia tri khi ap cuc tiéu thdp nhat va viing 5 1a noi c6 gia tri khi ap cuc tiéu cao nhat.
Trong khoang thoi gian 24h trude khi d6 bo thi ving 1 ¢6 gid tri pmin nhé hon 13 rét so voi
vung 2 va 4 nhung sau khi bao dd bo vao bo thi su khac biét nay khong con thé hién rd nita.
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Hinh 3 13 phan b6 cuong d6 mua trung binh (mm/h) 1iy theo hudng ban kinh tinh tir tim
bdo dén khoang cach 500 km & 5 ving bién dd bo tai cac khoang thoi gian trudce va sau khi
bdo d6 bd. Khoang cach 500km di dugc nhiéu tac gia chi ra rang day la pham vi chinh chiu
anh huong cta mua bdo [10, 19]. Tir hinh v& nhéan thdy & thoi diém 12h trudce khi bio d6 bo
ving 3 ¢6 cuong d6 mua trung binh 16n nhit (trén 8mm/h) va ndm & ban kinh khoang 60—
70 km tinh tir tim bao, gia tri nay déu 16n nhét ¢ tit ca cac khoang cach so vdi cac ving d6
b khac. Gia tri cuc dai cuong d6 mua trung binh cta cac vung con lai dat khoang 56
mm/h va thudng nam trong ving ban kinh tir 50-100 km, riéng ving 1 c6 gia tri cuc dai
nam cach xa tdm hon khoang 120 km. Ving 5 c¢6 cuong d6 mua trung binh nho nhat va
giam nhanh khi di ra ngoai ban kinh 100 km, dén khoang 200 km thi gan nhu khong con sy
anh huéng ctia mua bdo. Tai thoi diém 6h trude khi bao d6 bo (Hinh 3b) nhan thay gia tri
cuong do mua cuc dai trung binh ¢ vung 3 gidm di chi dat khoang 6 mm/h va ¢ vi tri
khoang cach trén 100 km, vang 2 va 4 c6 gia tri cuong d6 mua cuc dai 16n hon (~7mm/h)
va nam & vi tri gan tim bdo hon (~50km), ving 1 c6 gia tri cudng do mua trung binh cuc
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dai 1a nho nhit (~Smm/h) ndm & khoang cach tir 50—100 km tinh tir tim bao. Trong khoang
ban kigh 10Q km tjnh tir tdm bdo thi gia tri cwong d6 mua cuc dai trung binh & ving 5 co sy
thay doi nhiéu nhat, gia tri kha 16n (~7mm/h) khi ¢ sat vang tdm bao sau do giam dan dén
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khoang cach 50 km rdi lai tang 1én ~5,5mm/h & khoang cach 80—100 km rdi giam rat nhanh
xudng gia tri ~Imm/h ¢ khoang cach 200km tinh tir tAm bdo. Tai thoi diém bao d6 bd vao
bo (Hinh 3c) thi gia tri cudng d6 mua trung binh cuc dai ¢ ving 4 13 manh nhét (~8mm/h)
0 khoang 100km nhung sau d6 gidm nhanh theo hudng ban kinh. Gia tri cuong d6 mua
trung binh cyc dai cia ving 2, 3, 5 1a twong duong nhau ¢ thoi diém nay (~6mm/h) trong
d6 ving 2, 5 thi gi4 tri ndy nam sat tim bdo hon (~50—70km) con ving 3 xuit hién &
khoang cach xa tdm hon (~110km). Gid tri cuong dd mua trung binh cuc dai cua vung 1 1a
nho nhét (~4mm/h) nhung gan nhu it suy giam trong vong ban kinh 100 km tinh tir tim
bdo. Tur khoang cach 150 km tr¢ di, gia tri cuong d mua trung binh ctia vung 3 luén 16n
hon va giam cham hon so véi gia tri cia cac vung con lai. Sau khi dd bo 6h thi cac con bao
& ving 5 gan nhu di suy yéu hoan toan, viing 2 ¢6 gia tri cuong dd6 mua trung binh 16n nhét
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o

dat ~5Smm/h trong khoang ban kinh 50 km tinh tir tim béo, cac ving con lai gid tri nay dao
dong trong khoang tir 2 dén 3 mm/h va it thay doi theo hudng ban kinh trong pham vi 200
km tinh tir tam bao. Tai thoi diém 12h sau khi bdo d6 bd (Hinh 3d) thi gia tri cudng d6 mua



Tap chi Khi twong Thity van 2023, 748, 64-76; doi:10.36335/VNJHM.2023(748).64-76 71

trung binh rat nho (dudi 2 mm/h) va it c¢o su khac biét giita cac ving ciing nhu theo khoang
cach tinh tir tam bao.

Tuong ty nhu Hinh 3 nhung cac két qua duoc phan tich khi chia nhom theo cuong do
bdo (Hinh 4). Nhan dinh chung nht tai tt ca cac thoi diém c6 thé thay sy thay doi cia gia
tri cuong do mua trung binh khong ¢ sy bién doi phirc tap nhu khi phan chia theo ving
bdo d6 bd. Piéu nay cho thay anh hudng ciia cac nhéan té dia 1y bén ngoai c6 tac dong dang
ké dén sy ting hodc giam cuong do mua ciing nhu vi tri xut hién cta ving mua 16n. Tai
thoi diém 12h trude khi bao d6 bo, cudng dd mua trung binh cta bio cap trén 12 dat gia tri
16n nhat khoang 8 mm/h & khoang cach tam 120 km tinh tir tim bao, bio cap 10-11 c6 gia
tri cuong d6 mua trung binh khoang 6 mm/h nhung xuat hién & gan tim hon (~50km) con
bdo yéu cap 8-9 chi dat gia tri cuong do mua trung binh 16n nhat khoang 4 mm/h nhung
duy tri gid tri nay & pham vi rong trong khoang tir 50 dén 120 km. Thoi diém 6h truée khi
bdo db b thi cudng d6 mua trung binh ¢ cap bdo 12 ¢6 xu huéng giam di nhung & cip 8-9
va 10-11 lai c¢6 xu huéng ting 1én, ving mua 16n cta bao trén cap 12 vin ndm céch xa tim
bao hon so v6i cac truong hop con lai. Tai thoi diém d6 bo, ving mua 16n ¢6 xu huéng gan
tam bdo hon nam trong khoang 50 dén 100 km & tit ca cac truong hop trong d6 tng véi cp
bdo 10-11 thi gia tri cuong d§ mua trung binh cuc dai 1a 16n nhét. O thoi diém 6h sau khi
bdo d6 bg, cuong dd mua trung binh & cap bdo 1011 van co gid tri 16n hon trong pham vi
ban kinh 100 km tinh tir tim bdo. Sau 12h tinh tir thoi diém bao d6 bo thi gia tri cuong do
mua trung binh giam manh chi con khoang 1mm/h, duy tri twong ddi 6n dinh theo hudng
ban kinh va gan nhu khong khac biét theo cap bao.

Hinh 5 thé hién phan bd cudong do mua trung binh theo hudng ban kinh tinh tir tim bio
dén khoang cach 500 km & 5 ving do bo tmg véi cac thoi diém khac nhau. Trén hinh vé
tam bdo 1a vi tri tng voi diém gde (0,0), theo truc Ox thi khoang cach duong va vé phia
dong, khoang cach 4m 1a vé phia tdy va tuong tu theo truc Oy thi khoang cach dwong la
hudng vé phia bac va nguoc lai 1a vé& phia nam. Tat ca cac con bdo khi dua vao xem xét
phan b mwa déu duoc xoay hudng di chuyén tring v6i huéng dwong cua truc Oy. Tir hinh
v€ nhan théy phan bd vung mua, dic biét 1a vung mua 16n nam & vi tri khac nhau déi véi
cac con bio d6 bd & cac ving bd bién khac nhau, dong thoi ¢ su thay doi theo thoi gian
trong qua trinh trudc va sau khi bio do bd vao dat lién. O ving d6 bo 1, 2 va 3 tai thoi diém
12h trude khi d6 bo ta thiy ving mua 16n tap trung & vi tri phia trude va léch vé bén trai so
v6i hudng di chuyén ctia bio trong khi ¢ ving 4 thi mua 16n nam & phia tru¢e nhung phan
bb ca vé bén trai va phai cua hudng dich chuyén. Riéng ¢ ving d6 bo sb 5, phan bd mua
16n tai thoi diém 12h trudce khi bdo d6 bd c6 xu hudng nam & phia trudce va léch vé bén phai
hudng chuyen dong ctia bao. Phan bd mua & ving 3 ¢6 cuong do manh nhat va dién mua
ciing rong nhat so voi cic ving con lai, pham vi anh hudng cua mua 16n c6 thé dén khoang
cach 200-300 km tinh tir tAm bado. Cuong d6 mua trung binh ¢ ving 5 1a nho nhat dong
thoi dién muwa bao anh hudng & ban kinh nhé hon 100 km tinh tir tAm béo. Tai thoi diém 6h
trude khi d6 bd cuong d6 mua trung binh & cac ving 1 va 3 ¢6 sy suy giam rd rét nhat,
vung 2 va 4 muc d6 giam it hon con vung 5 thi c6 sy tdng cuong nhe cua lugng mua. Tuy
nhién vi trf ving mua 16n vé co ban khong thay d6i nhiéu so véi tai thoi diém 12h trude do.
Vao thoi diém d6 bo, mua & vung 1 suy yéu nhanh va tap trung ¢ nira bén trai so v6i hudng
di chuyén, mua ¢ ving 2 chi yéu ¢ nira phia trudc va bén trai trong khi mua 16n & ving 3
va 4 lan sang ca khu vuc phia trudc va bén phai cua con bao, riéng ¢ vung 5 thi dién mua
da thu hep lai nhiéu va ving mua 16n cha yéu ¢ phia truée theo hudéng di chuyén ciia bio.
Sau khi bdo d6 bo vao dat lién 6h thi mua 16n chi yéu chi con duy tri & ving 3 va 4, ving 5
gan nhu da suy yéu hoan toan. Vi tri ving mua Ién & ving 3 tap trung & nira bén phai theo
hudng di chuyén ctia bdo va nam cach xa tim bdo hon so vdi cac thoi diém trude do, vi tri
khu viuc mua 16n & ving 4 tap trung hau hét ¢ nira phai, phia sau ctia huéng bao di chuyén
va & khoang ban kinh tir 100 dén 200 km tinh tir tim bdo. Vo thoi diém 12h sau khi bdo do
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bd thi mua bao gan nhu khong con anh hudng 1o rét nira, riéng & vung 4 va vung 5 c6 xuat

hién mét tdm mua 16n nhung ¢ khoang cach khé xa so véi tam bao (~400km).
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Hinh 5. Phan bd cuong d6 mua trung binh (mm/h) tinh tir tim bdo dén ban kinh 500km & ving
1 dén 5 (theo thir ty tir trén xudng dudi): (a) 12h trude khi d6 bd; (b) 6h trude khi db bo; (c) tai
thoi diém d6 bo; (d) 6h sau khi db bo; () 12h sau khi db bo.

Hinh 6 ciing xem xét dic diém phan bé mua theo huéng ban kinh tinh tir tim bao
twong ty nhu hinh 5 nhung phan loai theo 3 nhom cuong d6 bao. Theo cach phan chia nay
nhan thdy & thoi diém 12h trude khi bao d6 bo khu vuc mua 16n nam tap trung O cung phan
tu phia trudc, bén trai theo hudng di chuyén ciia con bdo. Dén thoi diém 6h trude khi bo
tién vao dat lién thi ving mua 16n ¢6 xu huéng ¢ phia truée nhung léch sang ca phan bén
phai & nhom bao cdp 8-9, & phia bén trai nhung phan bd ca & phia trude va phia sau &
nhém bio cap 10-11, it thay ddi vé phan bd ving mwa ma chi suy giam cuong do mua &
nhém bao cip 12. Phan b nay kha twong dong & thoi diém khi bio d6 b vao bo, tuy nhién
tai thoi diém nay cuong do mua trung binh & nhom bao cap 10-11 con 16n hon ca nhom
bdo cap 12. Piéu niy cho thiy khi con ¢ trén bién thi cuong d6 bdo 16n thudong tao ra
nhimg ving mua c6 cudng do 10n twong tng nhung khi bao di vao dat lién thi tac nhén bé
mit dém (chang han nhu anh hudng cia dia hinh, .. ) €0 thé 1a mot trong nhiing nhéan t6 lam
tang cuong luong mua ngay ca khi cuong do bao yéu hon do bi suy giam ngudn cung cap
am va ma sat voi dat lién. Sau khi bio d6 bo o thoi diém sau 6h va 12h thi cuong d6 mua
bdo suy giam rd rét va phan bb ving mua ciing khong con thé hién rd.
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(a) () (©) (d) (e)
Hinh 6. Phin b6 cuong do mua (mm/h) tinh tir tim bo dén ban kinh 500km & 3 cip bdo 8-9
(trén), 1011 (gitra), 12 (dudi): (a) 12h trudc khi db bg; (b) 6h trwde khi db be; (c) tai thoi diém d6
b6; (d) 6h sau khi d6 bd; (¢) 12h sau khi d6 bo.

Hinh 7 1a két qua phén tich thanh phan mua bat dbi ximg theo Fourier tir s6 song thir
nhat WN-1 (nhv di trinh bay & muc 2.3). Tir hinh v& nhan thay tmg v6i mdi mot vong tron
ban kinh tinh tir tim béo c6 thé nhan dién dugc ving mua cuc dai (ving gia tri duong) va
ving mua cyc tiéu (ving gia tri 4m). Vi tri tim bdo va huéng di chuyén cua bio ciing dugc
qui dinh nhu ¢ Hinh 5. Tai thoi diém 12h truée khi bido d6 bo, phan bd ving mua tap trung
ctia ving 1, 2 va 3 ¢6 sy tuong dong, chii yéu ¢ phia trude va bén trai ctia con bio trong khi
phan bd cia ving 4 va 5 nim gan nhu hoan toan vé phia trudc va lan ca sang phan bén
phai. O céc lat cét thoi gian tiép theo c6 thé théy o vung 1 thi ving mua cuc dai c6 su dich
chuyén nguoc chiéu kim dé)ng hd & thoi diém d6 bo, sy phan b6 & vung 2 chi thu hep vé
dién va cuong d6 nhung gan nhu rat it thay do6i vé vi tri viing mua cuc dai. Riéng ving 3 va
4 thi vi tri cung mua cuc dai ¢6 sy thay ddi rd rét theo thoi gian, xu hudng dich chuyén
ving mua xoay theo chiéu kim ddng hd, dic biét & ving 4 tai thoi diém 6h sau khi bao d6
b6 thi ving mua tip trung da ndm & hin vi tri bén phai, phia sau ctia con bio. Tai thoi diém
6h trude khi bio d6 bo thi ving mua cuc dai cia ving 5 ciing 1éch vé phia bén phai va &
phia truéc con bio nhung khi tai thoi diém d6 bo thi mua 16n tap trung & phia trudc va
phan bd & ca nira trai va phai theo hudng bio di chuyén.
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Hinh 7. Thanh phan mua bat di xtmg WN—-1 (mm) tinh tir tim bdo dén ban kinh 500km & ving 1
dén 5 (theo tht tw tir trén xubng dudi): (a) 12h trude khi db bo; (b) 6h trude khi db bo; (c) tai thoi
diém dé bo; (d) 6h sau khi d6 bo; (e) 12h sau khi d6 bo.

Tuong tu nhu Hinh 7 khi phén chia theo nhém cuong do bao ¢ Hinh 8 ta nhan théy tai
thoi diém 12h trude khi bao d6 bo thi ving mua cuc dai tap trung & cung phan tu bén trai,
phia trudc ciia con bio ing vdi tat ca cac cap do bao. O cac thoi diém tiép theo, ving muwa
cuc dai ing v6i nhom bio cap 8-9 va cap 12 ¢6 xu hudng quay theo chiéu kim dong hd
trong khi ¢mg v6i nhém bao cap 10-11 lai ¢6 xu huéng nguoc lai nhung sy thay ddi vi tri
khong qua [6n.

ReFimerpolstion  ReFieoton  gfpgemoaton ____REFinterpolation
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(a) (b) (c) (d) (e)
Hinh 8. Thanh phan mua bat di ximg WN—1 (mm) tinh tir tim bdo dén ban kinh 500 km & 3 cip bio
8-9 (trén), 10—11 (gitra), 12 (dudi): (a) 12h trude khi db bo; (b) 6h trude khi dd bo; (c) tai thoi diém
d6 bo; (d) 6h sau khi d6 bo; (e) 12h sau khi d6 bd.

4. Két luan

Sau khi st dung bo s6 liéu mua vé tinh GSMaP trong thoi gian cac con bdo anh hudng
tryc tiép dén Viét Nam giai doan tir nim 2000 dén 2020 dé phan tich sy phan bd cua ving
mua 16n trong bio c6 thé thiy nhitng con bdo d6 bo ¢ ving 3 ¢6 ‘cuong do mua trung binh
nhin chung la l6n nhat, dic biét ¢ thoi diém 12h trude khi bao do bo va gia tri cuc dai nay
nam cach xa tam bao hon & khoang cach 100 km. Pham vi anh huong cua mua bao dbi véi
nhimg con béo d6 bo ¢ vung 5 1a hep nhat, thuong chi gi61 han ¢ 100 dén 150 km trong
sudt khoang thoi gian 12h trudc va sau khi di vao dat lién. Nhin chung, cuong d6 mua
trung binh ty 1¢ thuan v6i cuong dd bdo, gia tri cyc dai mua tién gan vé phia tdm béo hon
trong khoang thoi gian bdo d6 bo. Phan b ctia ving mua cuc dai trong hau hét cac truong
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hop chu yéu tap trung & phan phia trude va bén trai so voi hudng di chuyén cia bio, ngoai
trir nhitng con bao d6 bd & viing 4 va 5 ¢6 ving mua cuc dai 1éch sang phia bén phai theo
hudng chuyén dong. Vi tri ving mua cyc dai thay ddi rd rét & ving 1 va nhom béo cap 10—
11 1a xoay ngugc chiéu kim dong hd con & ving 3, 4 va nhém bio cip 8-9, cap 12 1a xoay
theo chiéu kim ddng ho trong khoang thoi gian tir 12h trude va sau khi bao di vao dét lién.

Qua nhiing phén tich trén c¢é thé thdy cuong dd6 mua bio trung binh ciing nhu phan b
ving mua cuc dai khac biét 1 rét ¢ cac ving d6 b cua bio ciing nhu phy thude vao cuong
d6 bdo. Picu d6 co nghia 1a anh hudng cia bé mit dém ciing nhu cac dic diém dia 1y cia
ving d6 bo 1a mot trong nhitng nhan t6 anh hudng dén dic diém phan bd mwa bao, dic biét
& nhing thoi diém gan véi thoi gian d6 bo ciia bio. Nhitng két qua trén day gop phan cung
cap thém cac thong tin hiru ich cho du bao vién dua ra du bao ciing nhu canh béo vé pham
vi anh hudng ciia cic ving mua 16n do bdo. Nghién ciru tiép theo s& di siu vao phan tich
anh huong ctia mot s6 nhan t6 bén ngoai nhu do dit gio thang dimg ctia méi trudng, duong
bo bién, d6 hoi tu am muyc thap... dén su phan bd bat ddi ximg cia trudng mua bio.

bong gop cua tac gia: Xy dung y tuong nghién cou: V.T.H.; P.T.T.N.; Xur 1y s liéu:
T.M.H., P.T.H.; Viét ban thao bai bao: V.T.H., TM.H., P.T.H.; Chinh stra bai bao: V.T.H.,
P.T.T.N.

Loi cam on: Bai bao hoan thanh nho vao két qua luan véan thac si: “DPac diém phan bd mua
khi bao do b vao Viét Nam st dung so li€u vé€ tinh”. Nghién curu nay ciing cdm on su ho
tro v€ so liéu va y tuong nghién ctu tir dé tai ma so DPTDL.CN-59/21.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
tac gia, chua dugc cong bo & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom téac gia.
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Characteristics of rainfall distribution induced by tropical
cyclones making landfall over Vietnam using GSMaP satellite
rainfall data
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Abstract: GSMaP satellite rainfall data is collected and analyzed for 71 tropical cyclone
(TC) cases directly affecting Vietnam during the period of (2000-2020) in order to
examine the characteristics of TC rainfall distribution depending on landfall regions and
TC intensities. The results show that the mean rain rate of landfall region No.3 is often
greater than those of other regions especially at 12 hours prior to landfall and the extreme
value is found around 100km from the TC center. Generally, the mean rain rates are
proportional with TC intensities and the maximum values shift toward TC center during
landfalling time. The extreme rainfall areas in almost cases are located in the left, front
corner of TC motion direction and found in the right, front corner of TC motion direction
in cases of TCs landfalling in regions No.4 and No.5.

Keywords: Tropical rainfall distribution; Tropical cyclones making landfall over
Vietnam; GSMaP satellite rainfall data.
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Tém tit: Khoang thot gian tir 10 ngay dén 2 thang (han ndi mua) c6 y nghia quan trong
trong quan ly nguon nuée, diéu tiét ho chira, ca thuy loi va thuy dién, cling nhu lap nong
lich & khu vuc Bic Trung Bo. Tuy nhién, cung khong thé phu nhan dugc thyuc té rang, ¢
Viét Nam néi chung va Béc Trung B néi riéng bai toan dy bao mua han ndi mua chi méi
duoc dat nhiing vién gach dau tién, ki nang du béo van con thép. bé ¢6 thé ung dung vao
thuce tién doi hoi phai ¢6 nhiéu hon cac thir nghiém, cic cong trinh nghién ctru hodc tim ra
cac cong cu du bao manh mé& hon. Nhom tac gia da thuc hién nghién ctu hiéu chinh dy
bao mua han ndi mua cia mé6 ECMWF duya trén phuong phap phan vi véi xap xi gamma
(QM-G) cho d6 phan giai thoi gian 5 ngay véi timg han du bao (3-6 tuan). Nghién ctru str
dung hai bo sd liéu chinh: bo s6 liéu du bdo mua han ngi mua cua m6 hinh ECMWEF cho
20 nam trong giai doan 20002019 va bd sb liéu mua vé tinh TRMM. Két qua cho thay:
Sau khi hiéu chinh, cac gia trj sai s6 nhu ME, MAE, RMSE giam di rd rét, dac biét la tur
thang 12 dén thang 3 nam sau. Riéng thang 7-9, tuy sai s6 di giam so véi truc hiéu chinh
nhung van con nhiéu vang (chu yéu la phia Nam khu vuc) van con ton tai sai s6 I6n. Tuy
nhién, gia tri tuong quan CORR sau hiéu chinh khong cai thién, tham chi c6 thang con
giam so véi trudc khi hiéu chinh.

Tir khéa: Han noi mua; Hiéu chinh sai s6; ECMWF; QM-G; Bic Trung Bo.

1. Mé diu

Hi¢n nay, Bai KTTV khu vuc Bic Trung B§ da thuc hién cung cép cac ban tin du bao
mua cho cac don vi lién quan chi tiét dén hang ngay, 3-5-10 ngay. Ngoai ra, Dai con cung
c?ip ban tin duy bao thang, du bdo han mua han mua tur 3 dén 6 thang. Tuy nhién, cong tac
du bao mua han dy bao tir 10 ngay cho dén 2 thang ctia Dai con rat nhiéu han ché. Bén
canh do, khoang thoi gian tir 10 ngay dén 2 thang co ¥ nghia quan trong quan Iy ngudn
nudc, diéu tiét ho chira, ca thuy loi va thuy dién, cing nhu lap néng lich nhung Dai chua
tap trung khai thac cling nhu cung cap duoc cac thong tin du bao duoge chi tiét dén ting do
phan giai thoi gian va cic han du bao khac nhau. Hay noéi cach khac, van dé du bao mua
han ndi mua & Pai khu vuc Bic Trung B0 1a méi va chua dugc thyc hién trén pham vi cia
bai.

Trong nhitng nam gan day, nhitng thong tin tir du bao noi mua da dugc cung cap tur
nhiéu trung tdm trén thé gisi, nhu nhu hé théng du bao mua CFS cua NCEP (Hoa Ky), dy

Tap chi Khi twong Thuy van 2023, 748, 77-89; doi:10.36335/VVNJHM.2023(748).77-89  http://tapchikttv.vn/


mailto:hoanghuong.btb@gmail.com
mailto:Luongnvkttv@gmail.com
mailto:huanbtb@gmail.com
mailto:ngosygiai@gmail.com
mailto:hoanghuong.btb@gmail.com

Tap chi Khi twong Thiiy vin 2023, 748, 77-89; doi:10.36335/VNJHM.2023(748).77-89 78

b4o muia va ndi mua cta Trung tdm dy bao han vira chau Au (ECMWE)... [1] da nghién
ctru danh gia két qua du bao mua han ndi mua ¢ chau Phi bang céch sir dung cac dy bao tir
ba md hinh (ECMWF, UKMO va NCEP); [?] da nghién ctu du bdo mua han noi mua trén
mot sé dai duong va dat lién & ving Nhiét d6i Chau A tir md hinh CFSv2; [3] da danh gia
Ky ndng du bdao mua trong thang tir h¢ thong du bao toan cau (EPS)... Tuy nhién, san pham
ctia cac md hinh nay ludn tiém an sai sb. Cac sai s6 ndy ngoai su khong hoan hao cua chinh
cac mo hinh con ¢ sy dong gop cia sai sb tir didu kién ban dau va diu kién bién. Vi ton
tai cAc sai s6 trong ca qua trinh nén san phim cta cac mo hinh déu can dwgc hiéu chinh dé
nhan san phim du bao pht hop vé6i s6 liéu quan tric. Néu phwong phap hiéu chinh c6 hiéu
qua c6 thé str dung san pham du bao cho cac tmg dung thuc tién.

Vé hiéu chinh mua, phuong phap hiéu chinh phan vi (QM — Quantile Mapping) da
duoc ap dung nhiéu trong viéc hiéu chinh san phim mua. C6 thé ké dén maot sb nghién cuu,
[4] da nghién ctu kha nang hi¢u chinh sai 1éch cua cac phuong phap phan vi dbi voi cac
bién nhiét d6 va luong mua; [5-6] da trinh bay chi tiét vé phuong phap QM-G; [7]dasu
dung hai phuong phap la phén vi véi xap xi gamma (QM-G) va Bayesian xac suat két hop
(BJP) dé hiéu chinh sdn pham mua dy bao han mua tir mo6 hinh pho khu vuc (RSM); [8] da
nghién cau dy tinh s6 ngay nang néng cho Viét Nam dya trén s6 lidu nhiét do da dugc higu
chinh theo phuong phap phén vi (Quantile mapping) t6 hop da mé hinh; [9] da nghién cuau
hiéu chinh cudong d6 va tan suat mua ngay tir cac mé hinh khi twong toan cau cho tram
Lang bang phuong phap Quantile mapping. .

Xuat phét tir tim quan trong v€ van dé hleu chinh mua han noi mua, nghién cau nay da
thuc hién hiéu chinh san pham mua han noi mua cua md hinh ECMWF bang phuong phap
phan vi vai xap xi gamma (QM— G) cho d6 phén giai thoi gian 5 ngay (tong luong mua 5
ngay) vai tirmg han du bao (3-6 tuan) Phan tiép theo cua bai bao s& trinh bay ve so li¢u va
phuong phap nghién cau (muc 2); két qua va phan tich (muc 3); va cudi bai bao la két luan
(muc 4).

2. SO liéu va phwong phap nghién ciru

2.1. 56 liéu

Nghién cau st dung hai bo s liéu: bd s6 liéu dy bdo mwa han noéi mua ciaa mo hinh
ECMWEF cho 20 niam trong giai doan 2000-2019 va b s6 liéu mua vé tinh TRMM lam s6
liéu quan tric.

a) BO s6 liéu du bio mua han ndi mua tir mé hinh toan cau ECMWF

S6 liéu du bao vé lugng mua ngay tir co so dit liéu du bao lai han ndi mua (Reforecast)
tr m6 hinh ECMWE trong 20 nam 2000-2019. Cac du bao lai cia ECMWF cung cip bao
gdm 11 thanh phan (member du bao) va mdi san pham du bao c¢6 han du bao 46 ngay voi
do phan giai khong gian la 1.5°%1.5°. Dé chon tot hon cac dlem ludi ndm trong cac tiéu
ving khac nhau, dé tai sir dung bo dir lidu du bao da ndi suy vé do phan giai 0.25°x0.25°.
Cac ban tin dy béo cia ECMWF dua ra lién tuc v6i tin suat 2 1an/tudn vao thir hai va thtr
nam, trong d6 bao gdm thong tin vé dy béo lai trong 20 nam tinh tir thoi diém c6 san pham
dur bao nghiép vu méi nhat. Do phan giai thoi gian cua cac du bao 1 hang ngay va dit liéu
dugc cung cap mién phi tryc tuyén tir website: https://apps.ecmwif.int/datasets/data/s2s/.

b) B sb liéu mua quan tric tir vé tinh TRMM

S6 liéu mua vé tinh (Dit liéu mwa TMPA 3B42V7): La san pham s6 liéu mua 03 gio,
d6 phan giai 0.25°x0.25° cia TMPA 3B42V7 dugc tai vé tir NASA (https://pmm.nasa.gov/
data-access/downloads/trmm) trong 20 nam 2000-2019.

2.2. Phwong phap hiéu chinh phan v véi xdp xi gamma (QM-G)

Phuong phap hiéu chinh phan vi VGi Xap xi gamma trong nghién ctru nay dya trén gia
dinh ban dau rang ca phan b6 cuong d6 duoc quan trac va du bao déu gan dung voi phin bd
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gamma (Hinh 1). Viéc hiéu chinh dugc thuc hjén dua vao phan bd cua quan tgéc va duoc
thyc hién cho ting phén vi. [10-11] da chi ra rang sir dung ham gamma cho bién mua hi¢u
qua hon so vai cac bien khac.

14 F(t)

0.8

Ql[an

trac
0.6
04

QM_At
0.2
M6 hinh
oC
0 v
0 10 20 Lraw 39 leor 40 50

Hinh 1. So d6 phwong phap hiéu chinh phan vi (Quantile mapping) [8]. |

2.3. Cdc chi sé danh gid dinh lwong

Pé ung dung duge mot phuong phap hiéu chinh vao trong nghiép vu du bao doi hoi
trude hét 1a danh gia duoc két qua sau hiéu chinh. Co rat nhidu phuong phap danh gia,
trong khéa luan nay sé& sir dung phuong phap danh gia bang céac chi s6 thong ké.

V6i F 1a gia tri du bao tir md hinh, O 13 gia tri quan trac. Céc chi sb thong ké duoc tinh
nhu sau:

a) Sai s trung binh hay sai s6 hé théng ME (Mean Error)

ME= Z =1 (Fi = 0y) 1)

Chi s6 ME biéu thi sai sb trung blnh ctia md hinh so véi quan tric, cho biét xu hudéng
léch trung binh cua gié tri du béo so véi gia tri quan tric nhung khong phan anh d6 16n cia
sai 1éch, né. Gia tri ME nam trong khoang —oo dén +oo. V4i gia tri ME = 0 m6 hinh dugc
coi 1a “hoan hao”. Néu ME duong dong nghia vai gia tri md hinh cao hon gia tri quan trac.
ME am thi gia tri md hinh thap hon gia tri quan trac.

b) Sai s tuyét d6i trung binh (MAE— Mean Absolute Error)

MAE= -3, [F; — O] ¥y
Chi s6 MAE biéu thi bién d6 trung binh cta sai s6 mo hinh nhung khéng néi 1én xu
hudng 1éch cua gia tri du bao va quan tric. N6 sir dung dé do do chinh xac. Gia tri MAE
nam trong khoang (0, +00), gié tri ciia nd cang nho thi @6 chinh xéac cang 16n. Khi MAE =
0, gi tri cia md hinh hoan toan tring khép véi gia tri quan tric, mo hinh dugc xem 1a “ly
tuéng”.
¢) Sai sé trung binh quan phuong (RMSE— Root Mean Square Error)

RMSE= \/%zg;l(l:i —0))2 ©)

Chi s6 RMSE biéu thi d6 16n trung binh cia sai s6. Dac biét RMSE réat nhay véi nhiing
gia tri sai s6 16n. Phép toan binh phuong trong cin bac hai c6 tic dung khuéch dai sai s6.
Do d6 néu cac gia tri F va O c¢6 d¢ léch khong 16n thi RMSE cang gan MAE, sai s6 mo
hinh cang 6n dinh. Gia tri RMSE nam trong khoang (0, +0).

d) Hé sb twong quan (Correlation Coefficient)

1 wn = —
CORR = S 2i=1(Fi—-F)(0i-0) 4)
L E-P2LEL, 0-0p2
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Chi s6 CORR dung dé do mbi quan hé tuyén tinh gitra du bao va quan tric, chi phan
anh quan h¢ dong bién hay nghich bién. Ty n6 khong cung cip thong tin vé do nghiéng cua
dudng h01 quy. Chi s nhay cam véi gia tri 16n, tan man, khong nhay cam véi bias. Gia tri
CORR nam trong khoang (—1, 1) hé s6 twong quan cang gan 1 thi cang tét. Gia tri 1y tudong
trong truong hop nay la CORR = 1.

2.4. Cac chi sé ddnh gid pha

a) Chi sb brier score
BS =< 2N, (Fi — 0y)? 5)

Brier score la chi s6 danh gia muc d6 chinh xac cua cac du bao xac suat. Trong d6 Fi 1a
xac sudt cua lan dy béo thi i va Oi la quan trac tuong tmg voi phién dyu bao d6, Oi nhén gia
tri 1a 1 néu su kién xdy ra va 0 néu su kién khong xay ra, N 1a s0 lugng cac sy kién dugc du
béo. BS ¢6 gia tri nam trong khoang (0—1) v&i két qua 1y tuong 13 0 — twong Gng véi do
chinh x4c hoan hdo va gia tri t¢ nhat 1a 1 twong Ung véi du bao sai hoan toan. Gia tri BS
cho chung ta biét sai s6 binh phuong trung binh ctia gia tri du bao x4c suit.

b) Buong cong ROC

buong cong ROC (receiver operating characteristic curve) la dudng cong thé hién
mdi quan hé giita xac sut phat hién POD (probability of detection) va ty sudt canh béo sai
FAR (False alarm rate) tai mot ngudng xac suat nao d6. Néu dudng cong nam doc theo
dudng chéo no skill, nd thé hién du bao khong c6 k¥ ning. Néu dudng cong cang hudng xa
vé phia goc trén bén trai cua biéu d6, né ham ¥ du bao cang co k§ niang cao (khi POD c6
xéc suat cao hon FAR). Néu duong cong nam dudi dudng chéo no skill c6 nghia 1a k¥ ning
du bao am (FAR cao hon POD).

Bing 1. Tinh hudng c6 thé xay ra trong danh gia du bao su kién mua c6/khong xay ra

. Quan Trac
D bao (o) Khong Tong dw béo
Co H F H+F
Khong M CN M+CN
Tong quan tric H+M F+CN H+F+M+CN

Trong d6 H = du bao cd, quan trac co; M = dy bao khdng, quan trac c6; F = du béo co,
quan trac khong; CN = dy bao khong, quan trac khong.
+ Xac suat phat hién
H

POD cho biét kha nang thanh cong ctia mé hinh, c6 gié tri trong khoang (0, 1), POD =
1 1a gia tri ly tuong mo hinh duge xem la hoan hao.
+ Ty suat canh bdo sai

F
FAR = — (7)

FAR cho biét ty 16 mo phong/dy bao khéng cia
mo hinh (mo hinh cho két qua c6 nhung thyc t& ., S x (R4
hién tuong khong xay ra). Gia tri FAR bién doi tor  , s A
(0, 1), tbi vu FAR = 0. |

¢) AUC (Area under the ROC Curve) ‘

AUC la khoang dién tich dugc tinh tr duong |
cong ROC dén diém dudi ciing bén phai ciia do thi,
gia tri AUC cung cép thude do hiéu suat tong hop
trén tit ca cac ngudng phan loai c6 thé. Mot cach
dién giai, AUC 1a xac sudt ma mo hinh xép hang
mot vi du tich cuc ngéu nhién cao hon mét vi du
tiéu cuc ngau nhién. AUC nam trong khoang gia tri —————————
tr 0 dén 1. Mot mé hinh c6 du doén sai 100% c6 Hinh 2. D8 thi duong cong ROC

PODY (Hit Rate)
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AUC 1a 0.0; m6 hinh ¢6 dy dodn chinh xac 100% c6 AUC la 1.0. M6 hinh khéng c6 k¥
nang c6 gia tri AUC 1a 0,5.

3. Két qua va phén tich

3.1. Két qud sai sé trung binh ME

Nhu da tr@nh bay [y cl}uong II, mua du bao han néi mua tir md hinh EC c¢6 han du bao
la 45 ngay. Doi véi yeu to du bao la tong lwong mua 5 ngay, s€ ¢6 45/5 = 9 han dy bao (9
leadtime). K&t qua hiéu chinh cua tieng leadtime s€ duoc trinh bay dudi day.

Bang 2. Két qua danh gia ME tong lugng mua 5 ngay giita TRMM va S2S sau hiéu chinh cho khu
vuc Bic Trung B trong 20 ndm tir 20002019 ddi vai cac leadtime khac nhau.

Leadtime Thang Thang Thang Thang Thang Thang Thiang Thang Thang Thang Thang Thang
1 2 3 4 5 6 7 8 9 10 11 12

1 3,812 0,242 -1,778 -0,861 0,566 0,452 -2282 2,166 -3,976 3,434 459 1,975
2 2,804 -0122 -0102 -145 7573 4,017 -7,959 -1929 -8,025 2,712 7,366 2,36
3 2,254 0684 -1072 -0,738 5401 8,326 -8,173 4,805 -9,345 5389 8,749 0,845
4 1,204 1429 0,041 -1,224 2,51 7,264 4,047 -3,842 5462 5292 5,096 0,765
5 1,492 1,098 -0813 -0,599 -0,318 4851 -1957 -1414 -1451 1,787 3,82 0,297
6 1,036 2,017 0051 -1622 -2998 435 2335 203 2536 033 3276 -0,286
7 1,186 164 -0923 -0507 -2,031 4942 -1114 -0,799 0,247 1,071 2,492 0,557
8 1,296 1,527 0,009 -1414 -2,38 5,82 1,011 -3,117 3,493 -0,203 1,248 0,382
9 1,013 1,759 -0,223 -0,921 -0,823 5794 -1,899 -1272 3219 -0,685 1,65 0,585

Tir bang 2 c6 thé thy, sai s6 ME sau hiéu chinh tir thang 12—-3 bé hon so véi thang 5—
10. Thang 10-2 va thang 6, ME xu hudng thién duong (chung to gia tri du bao cé xu hudng
cao hon gia tri quan tric). Cac thang con lai hau nhu cé xu hudng thién &m (chung to gia tri
du bao cé xu hudng thap hon gia tri quan tric). Trong giai doan tir tuan tha 3 dén tuan thir
6 (twong ung Vai leadtime 4-9) c6 thé thiy sai s6 ME tuong ddi bé, bé hon so véi cac
leadtime 1-3.

ME ECMWF-TRMM 5day ensmean lead4 ME gamma-TRMM 5day ensmean lead4
Jan Feb Mar Feb Mar

20°N]-

S

Jul

lDA’E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 108°E

Hinh 3. Két qua danh gia ME téng luong mua 5 ngay gitta TRMM va S2S truéc va sau hiéu chinh
cho khu vuc Bic Trung B trong 20 nam tir 2000-2019 ddi véi leadtime = 4.

Tur hinh 3 ta c6 thé thay, dbi véi mua du bao trude higu chinh, tir thang 11 dén thang 3,
ME c6 xu hudng thién duong (ching to gia tri du bao c6 xu hudng cao hon gia tri quan
tric) 4-8 mm; riéng phia nam khu vyc tir thang 11-12 I6n hon 12 mm. Tir thang 5 dén
thang 10, ME c6 xu hudng thién &m (chang to gia tri du bao c6 xu huéng thap hon gia tri
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quan tric); riéng thang 7-9 nhiéu noi bé hon —12 mm. Sau khi hi¢u chinh c6 thé thy, hiu
hét cac thang c6 xu huéng thién duong (trong khi cac thang 124 c6 sai s6 kha bé 0-2 thi
cac thang 6, 9, 10,11 van con nhiéu vang sai 6 16n, tuy nhién di giam dang ké so véi trudc
khi hiéu chinh.

ME ECMWF-TRMM 5day ensmean lead9 ME gamma-TRMM 5day ensmean lead9
Jan Feb Mar

Feb Mar

Aug &

Dec

104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E T04°E 105°E 106°E T04°E 105°E 106°F

Hinh 4. Két qua danh gia ME téng lugng mua 5 ngay gitta TRMM va S2S truéc va sau hiéu chinh
cho khu vyc Bic Trung Bo trong 20 nam tir 2000-2019 di véi leadtime = 9.

Tir hinh 4 ta c6 thé thy, dbi v6i mua dy bao trude hiéu chinh, twong tu nhu leadtime =
4, tir thang 11 dén thang 3, ME ¢6 xu huéng thién dwong (chung té gia tri du bao co xu
hudng cao hon gia tri quan tric) 2-8 mm; riéng phia nam khu vuc tir thang 11-12 I6n hon
12 mm. Tir thang 4 dén thang 10, ME c6 xu huéng thién am (ching to gia tri du bao co xu
huéng thap hon gia tri quan trac) —4 dén —8 mm; riéng tir thang 8-10 nhiéu noi bé hon —12
mm. Sau khi hiéu chinh, gia tri ME tét hon 16 rét. Co thé thiy, hau hét cac thang trong nam,
ME c6 gia tri kha bé (pho bién —4—4 mm); riéng cac thang 5, 7, 9 ¢6 noi <12 mm.

3.2. Két qua sai sé trung binh tuyér doi MAE, sai s6 qudn phirong RMSE doi Véi tong lwong
mua dw bao 5 ngay

Tir bang 3 c6 thé thiy, sai s6 MAE va RMSE sau hiéu chinh tir thang 12—4 bé hon so
véi thang 5-11. Trong d6, thang 2 ¢6 gia trj sai s6 bé nhat, thang 9 ¢o gia tri sai s6 1on nhét.
Céc sai s6 trong giai doan tir tuan thir 3 dén tuan tha 6 (twong Gng véi leadtime 4-9) ¢o gia
tri 1on hon so vai leadtime 1-3. Cac gia tri cia RMSE cua hau hét cac thang trong nim
khong sat véi gia tri cuaa MAE chiing t6, sai s6 cia mo hinh khdng 6n dinh, nhiéu gia tri tan
man lon, dac biét la tu thang 9-10.

Bang 3. Két qua danh gia MAE, RMSE téng lwong mua 5 ngay gitta TRMM va S2S sau hiéu chinh
cho khu vuc Béc Trung B trong 20 nam tir 2000-2019 ddi véi cac leadtime khac nhau.

Leadtime Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang  Thang Thang
1 2 3 4 5 6 7 8 9 10 11 12

MAE 6,026 3,092 6,8 15499 28,811 26,134 28,641 38,404 54,763 40,57 16,903 6,086

1 RMSE 14371 7,836 14,688 24,796 44,154 41922 43,826 56,816 83,504 80,372 39,562 17,421
MAE 5909 3,655 6,729 16,031 34,275 30523 33582 42,825 65906 55785 22,663 5,789

2 RMSE 13518 8,73 14528 25,02 51,665 46,984 51,992 62,368 101,37 99,161 54,996 19,645
MAE 5962 4,793 9,13 17,531 34,518 36,463 36,158 45,826 70,885 57,815 24,777 5975

3 RMSE 14,496 11,598 18,354 26,499 50,066 55,642 53,813 68,934 105058 98,78 54,36 17,981
MAE 5,808 4,99 8,109 16,832 33,085 35524 38,669 47,29 75077 63,062 24986 4,959

4 RMSE 13,808 12,017 16,284 25919 47,203 53,057 59,29 68,537 110,749 108,103 52,969 15,069
MAE 5734 5465 9,125 17,078 30,051 35271 42,491 50,024 77,799 63,398 21,201 5,153

5 RMSE 14,11 12,417 17,858 26,365 44,036 52,772 63,756 72,876 114,432 105293 48,914 1596
MAE 5899 5303 8415 17,272 30,878 35498 42,129 47,871 77,478 56,703 20,142 4,736

6 RMSE 14,47 12,678 16,954 26,61 43,893 53,458 63,54 69,267 11588 97,267 42,602 13,534
7 MAE 5687 5648 9,091 17,349 30,458 33,707 43,222 48,933 78,635 58,662 21,656 4,807




Tap chi Khi twong Thuy van 2023, 748, 77-89; d0i:10.36335/VNJHM.2023(748).77-89 83

Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang Thang

Leadtime 1 2 3 4 5 6 7 8 9 10 11 12
RMSE 13489 12536 17,712 26,606 44,267 50,277 64,039 70,254 112,999 96,143 49,125 14,531
MAE 5,887 5,328 8,635 16,722 31,22 36,124 42,567 48,755 81,998 60,412 20,532 5,65
8 RMSE 14,029 12471 17,455 25,807 44,674 54,811 63,67 71,193 120,525 103,209 44,5553 15,22
MAE 5,437 5,566 8,584 17,301 30,665 33,443 43 48,425 81,149 61,792 21,299 4,651
9 RMSE 13617 12,854 17,2 26,58 43,838 50,058 66,573 69,32 117,639 101,163 46,743 13,459
MAE ECMWF-TRMM 5day ensmean lead4 MAE gamma-TRMM 5day ensmean lead4

Feb Mar Feb Mar

IDA’E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E N N | e | °| 104°E 105°E 106°E 104°E 105°E 106°E

104°E 105°E 106°E

Hinh 5. Két qua danh gia MAE tong lwong mua 5 ngdy giita TRMM va S2S truéc va sau hiéu
chinh cho khu vic Béc Trung B6 trong 20 nam tir 2000-2019 ddi voi leadtime = 4.

Tir hinh 5 ta ¢ thé thy, dbi véi mua du béo trude hiéu chinh, tir thang 12 dén thang 3,
MAE cé gi tri nho hon cac thang con lai (612 mm), sai s6 bé. Tur thang 4 dén thang 11,
MAE c6 gia tri [6n hon (>18 mm). Sau khi hi¢u chinh, gia tri MAE cua cac thang 12-3 t6t
hon 13 rét, sai s6 giam xubng con 4-8 mm. Tuy nhién tir thang 4-11, sai sé sau hiéu chinh
it c6 su thay d6i so véi truéc khi hiéu chinh.

RMSE ECMWF-TRMM 5day ensmean lead4 RMSE gamma-TRMM 5day ensmean lead4
Jan Feb Mar Apr Feb Mar

Sep
20°N
19°N]
18°N|

104 105°E 106°E

104°E 105°E 106°E 104°E 105°E 106°E 104°E 105°E 106°E 1

Hinh 6. Két qua danh gia RMSE téng luong mwa 5 ngay gitta TRMM va S2S truéc va sau hiéu
chinh cho khu vuc Bac Trung Bé trong 20 nam tir 20002019 d6i vai leadtime = 4.

Tur hinh 6 ta c6 thé thay, di véi mua du bao truéc hiéu chinh, twong ty nhu MAE, tir
thang 12 dén thang 3, RMSE c6 gi4 tri nhé hon cac thang con lai (12-18 mm), sai sb bé. T
thang 4 dén thang 11, MAE c¢6 gia tri Ién hon (>21 mm). Sau khi hiéu chinh, gia tri RMSE
ctia cac thang 12—3 tbt hon, sai s6 giam xubng con 9-15 mm. Tuy nhién, tir thang 4-11, sai
s6 sau hiéu chinh it co sy thay ddi so véi trudc khi hiéu chinh.



Tap chi Khi twong Thaty van 2023, 748, 77-89; doi:10.36335/VNJHM.2023(748).77-89 84
3.3. Két qud hé sé tirong quan CORR ddi Véi tong lirong muwa dw bdo 5 ngay

Tir hinh 7 c6 thé thiy, hé s twong quan cua leadtime = 4 tét hon mot chit so Vi
leadtime = 9. Truéc va sau khi hiéu chinh, hé sé twong quan cua cac leadtime kha thap (phd
bién 0-0,4), chung to6 quan tric va du bao co quan hé ddng bién nhung it tuyén tinh voi
nhau. Sau khi hiéu chinh, hé sé twong quan hau nhu khong cai thién hon so véi truée khi
hi¢u chinh.

CORR ECMWF-TRMM 5day ensmean lead4 CORR gamma-TRMM 5day ensmean lead4
Jan Feb Mar Apr Jan Feb Mar Apr
20°N 20°N
19°N 19°N
18°N 18°N 10
06
May Jun Jul Aug May Jun Jul Aug
04
20°N 20°N
0.2
19°N 19° 0.0
’\ -02
18°N 18°N)
-04
Sep Oct Nov Dec Sep Oct Nov Dec -06
)
20°N 20°N -10
19°N 19°N
18°N 18N
T04°E 105°E 106°E T04°E 105°E 106°E T04°E 105°E 106°E TO4°E 105°E 106°E T04°E 105°F T T04°E 105°E 101 T04°E 1 106" 04°F 105°E 1
CORR ECMWF-TRMM 5day ensmean lead9 CORR gamma-TRMM 5day ensmean lead9
Feb Mar

Jan Feb Mar
Y
Sep

20°Nf--
19°N
18°N

1

Hinh 7. Két qua danh gia CORR téng lugng mwa 5 ngay gitta TRMM va S2S truéc va sau hiéu
chinh cho khu vuc Bac Trung Bé trong 20 nam tir 20002019 d6i vai leadtime = 4 va 9.

<

Nor Dec 06

3.4. Két qud chi so BS doi Véi tong lieong muwa dw bao 5 ngay

Du6i déy la két qua danh gia bang chi s6 BS dbi voi tong lugng mua dy bao 5 ngay tir
leadtime = 4 dén leadtime = 9 trudc va sau khi hiéu chinh.

Brier score: ECMWF vs TRMM | 5day, lead=4 Brier score: ECMWF vs TRMM | 5day, lead=5 Brier score: ECMWF vs TRMM | 5day, lead=6
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Brier score: ECMWF vs TRMM | 5day, lead=7 Brier score: ECMWF vs TRMM | 5day, lead=8 Brier score: ECMWF vs TRMM | 5day, lead=9

0.8 ros 0.8

0.6

0.44

0.2

0.0

1 10 30 50 80 500 10 30 50 80 500 1 10 30 50 80 150 300 500
thresholds (mm) thresholds (mm} threshalds (mm)

Hinh 8. Két qua danh gia BS ddi véi tong lugng mua 5 ngay gitta TRMM va S28 trudc hiéu chinh
cho khu vyc Bic Trung Bo trong 20 nam tir 2000-2019 tir leadtime = 4 dén leadtime = 9.

Ta thdy, két qua cta cac leadtime tir 4 dén 9 gan nhu twong dong nhau, tong lugng mua
cang cao kha ning phat hién cang tot. Cu thé, dbi voi lugng mua thap (R = 1mm, 10mm,
30mm) thi chi s6 BS déu cho gia tri cao, diéu nay cho thay kha ning phat hién lugng mua,
mua nho ciia mo hinh 1a twong d6i kém. Tuy nhién, véi luong mua R = 50 mm, gi4 tri BS
da cai thién trong thay khi chi 16n hon 0,2 mét chut, cho thdy k¥ ning cai thién hon di véi
viéc phat hién cac lwong mua vira va mua rao. V&i cac lugng mua ting dan R= 80mm,
150mm va 300mm, gia tri cua chi s6 BS giam dan tir 0,1, cho théy sai s6 dbi v&i du bao pha
& cac ngudng mua to dén rat to 1a rat thap.

Brier score: ECMWF_gamma_carr. vs TRMM | 5day, lead=4 Brier score: ECMWF_gamma_corr. vs TRMM | Sday, lead=5 Brier score: ECMWF_gamma_corr. vs TRMM | 5day, lead=6
1.0 10 1.0
0.8 0.8 0.8
0.6 0.6 0.8

0.4 0.4
) I I I I )
L oo - _— Lo

1 10 30 50 80 150 300 500 50 80 150 300 500 1 10 30 50 80 150 300 500
thresholds (mm) thresholds (mm) thresholds (mm)

Brier score: ECMWF_gamma_corr. vs TRMM | 5day, lead=7 Brier score: ECMWF_gamma_corr. vs TRMM | Sday, lead=8 Brier score: ECMWF_gamma_corr. vs TRMM | 5day, lead=9
10 1.0 10
0.8 0.8 0.8
0.64 0.6 0.6
0.4 0.4 0.4

0.24 0.2

0.0+

1 10 30 50 80 10 30 50 80 150 300 500 1 10 30 50 80 150 300 500
thresholds (mm) thresholds (mm) thresholds (mm)

Hinh 9. Két qua danh gia BS di véi tong lugng mua 5 ngay gitta TRMM va S2S sau higu chinh
cho khu vyc Béc Trung B trong 20 nam tir 2000-2019 tir leadtime = 4 dén leadtime = 9.

Ta thdy, két qua cta céac leadtime tir 4 dén 9 sau hiéu chinh ciing gidng nhu truée hiéu
chinh, gin nhu twong déng nhau, tong lugng mua cang cao kha nang phat hién cang t6t.
Tuy nhién, trong khi d6i véi lugng mua 16n (R >30 mm), chi s6 BS sau hiéu chinh gan nhu
khong thay d6i so voi truge hiéu chinh thi d6i lwong lugng mua bé (R = 1mm, 10mm) cho
thiy kha ning phat hién tot hon dang ké, nhat1aR = 1 mm.

3.5. Két qud danh gid duwong cong ROC déi Véi tong heong muwa 5 ngay

Duéi day 1a két qua danh gia duong cong ROC ddi véi cac ngudng mua khac nhau cua
leadtime = 4.
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ROC: ECMWF vs TRMM
threshold=1 (mm) | 5day, lead=4

ROC: ECMWF vs TRMM
threshold=10 (mm) | 5day, lead=4

ROC: ECMWF vs TRMM
threshold=30 (mm) | Sday, lead=4
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Trudc hiéu chinh, ¢ thé thiy, voi lugng mua tir 1 dén 150mm, ROC curve chu yéu
nam & phia trén bén trai ciia duong chéo no skill, diéu nay cho thdy moé hinh c6 k¥ ning
trong viéc du béo cac lugng mua niy, tuy nhién voi gia tri AUC tir 0,63-0,75, cho thay k¥
ning du bao & muc trung binh. Vi cac lwong mua 16n, tir 300-500 mm, ta c¢6 thé thiy mo
hinh thé hién khong c6 k¥ ning v6i duong cong ROC gan nhu tring véi duong chéo no

skill va gia tri AUC = 0,5-0,53.

Sau hiéu chinh, ciing gidng nhu trudc hiéu chinh, v6i lwong mua tir 1 dén 300 mm,

False Positive Rate

ROC curve chil yéu ndm ¢ phia trén bén trai ctia dudng chéo no skill, tuy nhién véi gi tri

AUC da tang 1én dang ké tur 0,72-0,92, dac biét la voi R =300 mm, giatri cua AUC =0,92.
Véi lugng mua 500 mm, gan nhu khong cé su thay doi sau hiéu chinh, thé hién khong cé

k¥ niang v6i duong cong ROC gan nhu tring véi duong chéo no skill va gia tri AUC =

0,49.

ROC: ECMWF_gamma_corr. vs TRMM
threshold=1 (mm) | 5day, lead=4

ROC: ECMWF_gamma_corr. vs TRMM
Ithreshalc!:‘lﬂ (mm) | 5r|!ay‘ Iead:d‘

ROC: ECMWF_gamma_corr. vs TRMM
threshold=30 (mm) | 5day, lead=4

10 10 10
P e P
. o
e P
e e
08 P 0.8 /‘ 08 /’
L > "
- . P’
g e & -~ & v
206 L 206 e Zos e
= - 3 g 2 .
& % - & "
g 0.4 W v 04 e F] 0.4 -
& L E L E o
- . 2
- - P
’,t ;” //
0.2 e 0.2 " 02 s
- ’ ’
L " g
/’ AUC=0.72 ,/ AUC=0.73 d AUC=0.73
. -
0.0 0.0 0.0
0.0 0.2 0.4 0.6 08 1.0 0.0 0.2 0.4 0.6 08 1.0 0.0 0.2 0.4 0.6 08 1.0

False Positive Rate

False Positive Rate

False Positive Rate



Tap chi Khi twong Thiiy vin 2023, 748, 77-89; doi:10.36335/VNJHM.2023(748).77-89 87
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4. Két luan

Qua két qua budc dau nghién ctu hiéu chinh du bdo mua han noéi mua caa md hinh
ECMWEF véi cac han dy bao khac & khu vuc Bac Trung Bo, nhom nghién ciu rat ra mot s6
két luan nhu sau:

Sau khi hiéu chinh, cac gia tri sai s6 nhuw ME, MAE, RMSE giam di & rét, dic biét la
tir thang 12 dén thang 3 nim sau. Riéng thang 7-9, tuy sai s6 da giam so véi truéc higu
chinh, tuy nhién van con nhiéu viing (chu yéu la phia Nam khu vyc) van con ton tai sai s6
I6n

Cac sai 56 vai han dy bao tir tuan thtr 3 dén tuan thtr 6 ¢ gia tri 16n hon so véi han dy
bao tir tuan 1 dén tuan 2. Cac gia tri cia RMSE cua hau hét cac thang trong nim khong sat
Véi gia tri cia MAE chuang to, sai s6 cia md hinh khéng 6n dinh, nhiéu gia tri tan man 16n,
dac biét la tir thang 9-10.

Trudc va sau khi hiéu chinh, hé s twong quan kha thap, chimg té quan tric va du bao
c6 quan hé dong bién nhung it tuyén tinh véi nhau. Sau khi hiéu chinh, hé s twong quan
khéng cai thién hon, tham chi ¢6 thang con giam so vai trudce khi hiéu chinh.

Két qua danh gia chi s6 BS ciia cac leadtime trudc va sau hiéu chinh gan nhu tuong
d6ng nhau, tong luong mua cang cao kha nang phat hién cang tét. Tuy nhién, trong khi ddi
véi lwong mua 16n (R = 30mm, 50mm, 80mm, 300mm, 500mm), chi sé BS sau hiéu chinh
gan nhu khong thay doi so véi trudc hiéu chinh thi d6i luong luong mua bé (R = 1mm,
10mm) cho thay kha ning phat hién tot hon dang ké, nhat 1a R = 1mm.

Trudc va sau khi hiéu chinh, voi lugng mua tur 1 dén 300mm, ROC curve chu yéu nam
O phia trén bén trai cua duong chéo no skill, tuy nhién véi gia tri AUC sau hiéu chinh da
tang 1én dang ké. V¢i lugng mua 500mm, gan nhu khong c6 sy thay doi sau hiéu chinh, thé
hién khong c6 k¥ nang voi duong cong ROC gan nhu tring voi duong chéo no skill.

bong gop cua tac gia: Xay dung y tuong nghién cou: HT.T.H.; P.V.N.; Xu ly sO ligu:
N.V.L., P.T.H.; Viét ban thao bai bao: H.T.T.H.,, N.V.L., P.V.V.; Chinh stta bai bao:
HT.T.H,P.T.H.

Loi cim on: Tap thé tAc gia xin trén trong cam on Dé tai “Nghién ciru xay dung cong ngh¢
du bdo mua han noi mua tir mot s6 mo hinh toan cau két hop véi mé hinh thity van dé phuc
vu quan ly ngudn nudc, didu tiét hod chia cho khu vuc Bic Trung Bo”, mi sb
TNMT.2022.02.17 d4 hd trg nhom nghién ciu vé s6 lidu va phuong phéap luan.
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Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién cuu cua tap thé
tac gid, chua duoc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ciu trude day;
khdng co su tranh chap lgi ich trong nhom téc gia.
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forecast over North central region
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Abstract: The timescale from 10 days to 2 months (sub—seasonal to seasonal) is important
in water resource management, reservoir regulation, both irrigation and hydroelectricity,
as well as agricultural scheduling in the North Central region. However, it is also
impossible to deny the fact that, in Vietnam in general and the North Central region in
particular, the sub season forecasting skills are still low. The authors corrected the sub—
seasonal to seasonal rainfall forecast of the ECMWF model based on the quantile mapping
method with gamma approximation (QM-G) for the total rainfall of 5 days with each
forecast period (3-6 weeks). Two main data sets include: the ECMWF model's sub-
seasonal rainfall forecast data set for 20 years in the period 2000-2019 and the TRMM
satellite rain data set. The results show that: After correcting, the ME, MAE, RMSE values
decreased significantly, especially from December to March next year. Besides, in July—
September, although the bias has decreased compared to before the correction, there are
still many areas (mainly in the southern region) that still have large bias. However, the
correction by QM-G did not improve the correlation, even some month it decreased
compared to before correction.

Keywords: Sub-seasonal to seasonal; Bias correction; ECMWF; QM-G, North Central
Region.
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