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Tém tit: Nghién ciru déanh gia kha ning cung cdp ctia nguon nudc tu nhién so véi nhu cau
str dung nude cta nguoi dan trong canh tac hanh tim va tom thé chén tring tai thi xd Vinh
Chau, tinh Soc Trang. Phuong phép phong véan cau tric va tinh toan nhanh duoc sir dung
trong nghién ctru. Két qua cho thdy & mé hinh canh tac hanh tim, nuéc dudi dat 13 ngudn
nude chinh duge st dung véi nhu cdu & mirc cao (42,4 triéu m*/nam — 44,2 triéu m*/nam,
giai doan 2019-2020). Tuy nhién, van d¢ thiéu hut chi mang tinh chat cuc bd do nhu cau
nudc vugt muc khai thac an toan nhung van nam trong mirc khai thac tiém nang cua
ngudn nude dudi dat tai dia phuwong. Voi mé hinh nudi tom thé chan trang, ngudn nudc
mat la ngubn chinh dugc sir dung két hop Vo1 nudc dudi dat 1a ngudn bo tro. Hién tai,
ngudn nudc mat van dap ung du va dat nhu cau cua ngudi dan. Mic du do min c6 ting
cao & mot sd thoi diém (2020) nhung chua anh huong dang ké dén nhu sir dung nudc
trong nudi tom thé chan trang. Tuy nhién, dudi tinh trang ning néng kéo dai co thé lam
gia tang nhu cau sur dung nudc dudi dat (do nudc mit bi nhiém min véi d6 min cao), tir
d6 thé gop phan giy suy giam ngudn nudc dudi dit trong tuong lai.

Tir khéa: Canh tac hanh tim; Kha ning cung cip nudc; Nudi tom thé chan tring; Vinh
Chau.

1. Mé dau

Nudc 12 mot trong nhitng yéu t6 quan trong trong qua trinh phét trién doi séng ciling
nhu san xuit. V4i bdi canh nguén tai nguyén nudc dang co nhiéu chuyén bién dudi tac
dong cua bién d6i khi hau, giy nhiéu .anh huong dén nong nghiép-linh vuc co nhu cau st
dung nudce cao thi viéc nghién ciru vé dic diém tai nguyén nudc cang nhu nhu cau nudc
trong canh tac 13 doi hoi cp thiét nham tim ra phwong huéng diéu chinh, thich nghi phu
hop. Da c6 nhiéu nghién ctru duge thyc hién véi nhitng cach tiép can khac nhau nham giai
quyét van dé ngudn nudc hién tai va dua ra nhimg dinh hudng thich Gmg trong twong lai.
Mot s6 nghién ctru nhu: Nghién ctru vé tac dong tiém tang cua bién ddi khi hau ddi voi kha
nang cung cap nudc cho cay trong & luu vue Okanagan, British Columbia [1]; Nghién ctru
danh gia sy thiéu nude trim trong vao mua kho, du bao tong nhu ciu sir dung nudc ca nim
cho ndng nghiép tai 14 luu vuc song chinh ¢ Vi¢t Nam vai chu ky 10 nam (2010-2020) [2].
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Poéng bang Song Ciru Long (PBSCL) - Trung tam san Xuat ndng nghiép 16n cua Viét
Nam, hién ciing di va dang phai d6i mit v6i van dé khan hiém ngudn nudc ngot, dic biét
trong linh vuc canh tac & cac ving ven bién va ctra song do xam nhdp mén [3-4]. Piéu nay
gdy nén nhiéu anh huong dén an ninh luong thyc, chuyén ddi co cdu nong nghiép va sinh
ké ctia nguoi dan [5- 8]. Mot s6 nghién cttu thyc hién tai PBSCL nhu: Banh gia anh hudng
clia sy suy giam ngudn nude dudi dat dén san xuat nong nghiép tai vung ven bién Vinh
Chau [9]; Danh gia hién trang str dung va nhiing anh huéng cua ngudn nudc mat bi thay doi
trong san Xuét nong nghlep va nudi trong thiy san tai huyén My Xuyén, tinh Séc Trang
[10]; Panh gia nhu cau nude tudi ciia nguoi dan cho hoa mau nhu hanh tim, cu cai trang tai
Vinh Chau théng qua viée lap dat dong ho do [11] hodc nghién ciru danh gia hiéu qua cua
mo hinh tuéi tiét kiém nudc cho cdy trong can ¢ tinh Tra Vinh va cay hanh tim tai thi xa
Vinh Chau thong qua md hinh CropWat [12].

Nhin chung, & cac nghién ctru trude day, ngudn nudc trong néng nghiép duogc danh gia
thong qua nhiéu phuong dién vé sy thay doi cua hién trang nguon nuée va nhu cau str dung,
tinh to4n so sanh gitra hai yéu to nay, tip trung danh gia ve€ sy anh hudng cing nhu dua ra
cac giai phap. Tai Vinh Chau ciing d3 c6 nghién ctru vé nhu cau nudc trong canh tac hanh
tim, tuy nhién, nhiing nghién ctru trudc day da phan chi danh gia trén mot loai hanh thuong
pham. Trong khi d6, két qua khao sat ban dau cho thy thuc té tai Vinh Chau ngudi dan
tréng ca hai loai 1a hanh thuong pham va hanh giong. Theo d6, nhu cau sir dung nudc trén
mdi loai hoa mau c6 thé s& khac nhau ciing nhu dién tich phan b cac loai hanh ciing c6 su
thay d6i so voi trude day [13]. Vi vdy, can nghién ctru chi tiét hon nhu cau nudc & cac
giong hoa mau cing nhu cép nhat dién tich canh tac trong diéu kién hién tai. Hon thé nita,
nghién ctru vé nhu cau va kha ning cung cap nudc cho linh vuc nudi trong thuy san chua
dugc phd bién. Phan 16n cac nghién ciru di duogc thuc hién chu yéu danh gia vé hiéu qua
mo hinh nudi hodc cac chi tiéu trong ngudn nude nudi tom. Hién tai, xdm nhap min ciing
gdy nén nhiéu sy chuyén bién d6 min ngudn nudc mit tai day, diéu ndy c6 thé anh hudng
dén ngudng phu hop trong nuéi tom [14]. Do d6, nghién ctru dugce thuc hién nham danh gia
kha ning cung cip nudc ciia ngudn nude ty nhién va nhu ciu sir dung nudc trong canh tac
cua nguoi dan & mo hinh hanh tim va nu6i tom thé chan tai thi xa Vinh Chau, Sé¢ Trang.

2. Phwong phap nghién ciru

2.1. Gioi thiéu khu viec nghién ciru

Thi x Vinh Chau cta tinh Séc Trang (Hinh 1), ¢6 toa do dia 1y tir 9°22° dén 9°24 vi do
Bic va tir 106°05” dén 106°42” kinh do Pong, ¢6 chiéu dai bo bién trén 43 km, dy 1a loi
thé 16n dbi véi phat trién nuoi trong va khai thac thuy, hai san. Tuy nhién vi tri ven bién
cling mang lai mot s bét loi trong viéce tiép can ngudn nudc ngot phuc vu cho nhu cau canh
tac néng nghiép do anh hudng cua xam nhap min [11]. Pong thoi, dic tinh dat & khu vuc
khao sat chii yéu 1a dét cat pha thit nhe nén gitt nudc kém, do d6 hién nay Vinh Chau di va
dang tién hanh khai thac ngudn nudc dudi dat cho muc dich sinh hoat va canh tic néng
nghiép [15].

2.2. Pham vi nghién cuu

Nghién ctru duogc thuc hién tai thi xa Vinh Chau trong giai doan nam 2019 va 6 thang
dau nam 2020,ve linh vuc tai nguyén nudc cho hai mo hinh canh tdc ndng nghiép 1a hanh
tim va nudi tom thé chan trang.

2.3. Thu thap $6 liéu

S liéu thir cap: Cac sb liéu vé tinh hinh san xuit néng nghiép va dic tinh tai nguyén
nudce tai vung nghién ctru dugc thu thap tir cac co quan, ban nganh dia phuong cta huyén
Vinh Chau va tinh Séc¢ Trang.
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S6 liéu so cap: Nghién ctru tién hanh phong van 40 ho dan bang phuong phép phong
van cau tric va ban cau tric nham xac dinh nhu cau nudc cho mé hinh canh tac hanh tim va
nuoi tom thé chan trang nudc lg (Hinh 3).
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2.4. Phwong phdp xir Iy s6 liéu

Céc s6 lidu so cap tir phong van dugce tong hop, nhap, mi hoa va dugc xir 1y bang phan
mém Microsoft Excel. Phuong phap thong ké mé ta dugc st dung thé hién sd liéu ¢ cac
dang bang, biéu d6 nham danh gia dic tinh tai nguyén nudc tai ving nghién ciru. Dbi vai
wdc tinh nhu ciu stir dung nudc cia nguoi dan trong canh tac dugc thuc hién nhu sau:

Mo hinh canh tac hanh tim: K¢ thira cong thirc tinh toan ciia [11]. Dong thoi, két hop
phuong phép tinh toan nhanh dé wéc tinh nhu cau s dung nudc ciia nguoi dan véi cac
budc tuan ty nhu sau:

Budc 1: Udc tinh nhu cau str dung nudc ciia ngudi dan cho mé hinh canh tic mdi ngay
(m?/ngay) theo cong thirc 1.

Qtusimgay = CONg suat may bom (m3/gid) * S6 gio bom *sd lan tudi nude (1)

Budc 2: Udc tinh nhu ciu sir dung nudc ciia nguoi dan cho mé hinh canh tac trong 1
vu (m*/vy). Tinh tong luong nudc tudi theo timg giai doan canh tac theo cong thire 2.

leal doann = Qtuol/ngay m (2)

Trong d6 Qucimgay 1a Iuu lugng nude tudi trén ngay cho 1000 m? twong mg vai timg
giai doan (m3/ id); m 1a sd ngay cua giai doan twong Gmg (ngay)

Tinh tong luong nudc tudi trong 1 vu canh tic: Qvu (m?/vu) theo cong thirc 3.

Qvu leal doan 1 + leal doan 2 +...t leal doan n (3)

Budc 3: Ude tinh nhu cau sir dung nude cua nguodi dan cho mo hinh canh tac trong
ndm (m?/ndm) theo cong thirc 4.

. Qiéng = Qv *n (4)

Trong d6 Qvu la nhu cau nudc tudi nguoi dan st dung trong mdt vu canh tac; n 1a so
vu canh tac trong ndm.

Budc 4: Udc tinh nhu ciu sit dung nudc 1 ndm cua mot loai hinh trén toan thi xa Vinh
Chau (m*/ngay) theo cong thirc 5.

Q = Qténg * Sloai hinh canh téc* 10 (5)

Trong d6 Q 1a nhu ciu st dung nuéc 1 nim cua 1 loai hinh canh tic (m*/ha); Qung 12
téng lugng nudc tudi trong mot ndm cta mot loai hinh canh tac trén 1000 m?; Sisi hinh
canh tac 1a tong dién tich ctia loai hinh canh tac trén toan thi xd Vinh Chau (ha); 10 1a hé sd
quy ddi don vi (1000 m sang ha).

Tir két qua tinh tong nhu cau st dung nudc trong nam cua m6 hinh hanh tim trén toan
thi xa Vinh Chéau két hop voi trir luong khai thac tiém ning va trir luong khai thac an toan
ctia ngudn nudc dudi dat tai Vinh Chau dé danh gia kha ning cung cap cta ngudn nudc ty
nhién tai Vinh Chau cho mé hinh canh tac hanh tim theo cong thurc 6.

Qcép - Qaing =+ DQ (6)

Trong d6 Q cép 1a luu lwong ngudn nudc cap cho mé hinh canh tac hanh tim, Q dung
1a luu luong nude dung cho canh tac hanh tim cia nguoi dan.

Mo hinh nuéi tom thé chan tring: Thong ké m6 ta dugc sir dung dé thé hién dic tinh
dién bién d6 man cia ngudn nudc mit va biéu dd cac thoi diém lay nudc nudi tom (tuong
{rmg voi lich canh tac tai dia phuong) trong giai doan nghién ctru. Sau d6, so sanh d6i chiéu
cac biéu dd trén dé danh gia mirc do dap tmg vé d6 min cua ngudn nudc mit véi nhu cau
st dung cua nguoi dan trong viéc canh tac. Bén canh do, ké thira két qua sd liéu tir nghién
ctru [9] cung voi cac s6 liéu duoc thu thap vé muyc dich sir dung nude dudi dat trong nudi
tom thé chan tring tai ving nghién clru,thoi gian bom, dién tich ao nuéi dé wéc tinh luong
nude dudi dat trung binh ngudi dan can sir dung trong qua trinh nudi.

3. Két qua va thao luin
3.1. Lich thoi vu

3.1.1. M6 hinh canh tac hanh tim
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Tai Vinh Chéu, hanh tim dugc canh tac v6i hai loai chinh 1 hanh tim thuong pham va
hanh giong. Céac loai hanh thuong dugc canh tac vao mua khd do c6 diéu kién thoi tiét

thuén loi. Lich thoi vu cia cac mo hinh canh tac hanh tim duoc trinh bay trong Bang 1.

Bang 1. Lich thoi vy cia mo hinh canh tac hanh tim.

Thang (Dwong lich) 1 2 3 4 5 6 7 8 9 10 11 12
Hanh giéng — ——>

Hanh vu sém —>
Hanh vu chinh — —>

Hanh gidng dugc trong toi da 2 vu/ndm va thoi gian mot vy thuong kéo dai tir 45-50
ngay. Hanh thuong pham duoc trdng 2 vu/nim gébm mot vy hanh sém va mot vy hanh
chinh; trong do, vu hanh chinh thuong kéo dai 70-75 ngay va vu hanh sém kéo dai 60-65
ngay. Nhin chung, ngudi dan Vinh Chau thuong canh tac 2 vu trén ndm véi mot vu hanh
chinh va mot vy hanh giéng dé dam bao ning suét cao nhat.

3.1.2. M6 hinh nudi tom thé chén tring

Trung binh mdi nim ngudi dan canh tac 2 vu chinh (Bang 2), thoi gian canh tac moi
vu tom thuong kéo dai khoang tir 70-90 ngay hodc 1au hon. Dé tom thé chén tring dat ning
suit cao nguoi dan phai tudn thu khung lich thoi vu cua khu vye nham giam thiét hai do
thién tai, dich bénh, tranh thoi tiét ning néng va tinh trang xdm nhap man.

Bang 2. Lich thoi vy cua tom thé chan tréng.

Thang (Dwong lich) 2 3 4 5 6 7 8 9 10 11 12

o »

T6m thé chan tring < > <

v

3.2. Nhu cau sw dung nwoc va kha nang cung cap cua nguon nwoc tw nhién cho mo hinh
canh tac hanh tim va tom the chan trang

3.2.1. M0 hinh canh tac hanh tim

a. Nguon nudc tudi

Két qua khao sat y kién ctia ngudi dan cho thiy ngudn nuéc mit tai Vinh Chéau bi
nhiém min khong con pht hop cho canh tic hoa mau. Béng thoi, do ddc tinh cay hanh dé
bi hur hai khi gdp mua nén lich thoi vy thuong duoc bb tri vao giai doan mua khé. Do do,
ngudn nudc phuc vu cho canh tac hanh tim cta nguoi dan tai Vinh Chau chu yéu 1a nudc
dudi dat.

Nguoi dan da phan déu sir dung gleng khoan dé khai thac truce tiép nudc dudi dat phuc
vu cho viée tudi tiéu nén ap luc 1én ngudn tai nguyén nay la rat 16n. Két qua danh gia cua
nguoi dan cho thiy nguon nuéc dudi dat tai khu vie Vinh Chéu dang suy giam dac biét la
vé mat trir lwong (Hinh 4). Pong thoi, theo s liéu ciia Trung tAm quan tric Tai nguyén va
Moi trudng tinh S6¢ Trang, muc nude tinh tai thi xa Vinh Chau trong giai doan nam 2019
va 6 thang dau nam 2020 giam tir -10,33 m xudng -12,43 m. Tir cac két qua trén nhan thay
muyc nudce ngam tai thi xa Vinh Chau dang c6 dau hi¢u suy giam nghiém trong.

Két qua khao sat cling cho thiy do sdu cua gleng khoan dao dong tir 80—-150 m, trong
do, ty 1¢ cac ho c6 giéng khoan sau hon 100 m chiém 85% (Hinh 5). Ngoai ra, trong giai
doan nghién ctru, ¢6 15% trén tong sd hd duoc khao sat ¢ tién hanh khoan thém giéng méi
v6i do sau ting khoang 10-15 m so véi trude day dé dam bao nude tudi. Do d6, cho thiy
cu thé hon vé tinh trang suy giam ctia ngudén nude dudi dat tai Vinh Chau.
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Hinh 4. Danh gi4 cua ho dan vé trit luong nude dudi dat.

012 - dudi 100m

OTrén 100m

Hinh 5. D6 sdu cua giéng khoan phuc vy tuéi hanh tim.

b. Ky thuat tudi va nhu cau st dung nudc cua nguoi dan

Céc ho dan cha yéu ap dung bién phap tudi truyen théng (dung hé thong dng nude va
may bom dé ldy nudc truc tiép tir giéng khoan) va ddng thoi chia ra nhiéu giai doan trong
mot vu canh tac dé phan b thoi gian va s 1an tudi phu hop.

Tai khu vyc phong van phﬁn 16n hd dan st dung may bom c6 cong suat 1,5 HP hoic
2HP, phuc vu cho viéc tudi hanh. Dya trén sb liéu ké thira tir nghién cuu lién quan [12], da
c6 udc tinh trung binh ddi v6i may bom c6 cong suit 1,5 HP s& bom dugc luu lwong nudce
khoang 5,76 (m3/gio) (tinh theo 80% cong suit cia may bom do may bom da hoat dong
dugc mat thoi gian). Déng thoi, dya trén co sé do udc tinh luu luong ddi vai may bom c6
cong suat 2 HP 1 7,68 (m®/gio).

Duya vao co so trén két hop véi phuong phap tudi cua nguoi dan co thé u6c tinh nhu
cau nude trong mot vy hanh tim thuong pham theo cong suit cia ting loai may bom. Qua
udc tinh, thot gian tudi cua nguoi dan s dung may bom c6 cong suat 2 HP ngan hon so voi
nguoi sit dung may c6 cong suit 1,5 HP. Tuy nhién, nhu cau nuoc tudi van & muc tuong
duong va chénh 1éch khong cao, nén wéc tinh trung binh nhu cau nudc ciia mot ngudi dan
canh tac hanh tim (thvong pham) tai Vinh Chau theo ting giai doan tudi duoc thé hién trén
Hinh 6.

Ngay 11-20 ngay Ngay 51-70 ngay
7,67 (m*/ngay/1000 m?) 6,07 (m3/ngay/1000 m?)
2 lan/ A
\ A A a % / \
(2 lan/ngay I lan/ ngay l o i 1
I | 1 N R A N
Ngay 1-10 ngay X Ngay 21-50 ngay ) 1 lan/ ngay
R ——— Y
10,64 (m*/ngay/1000 m?) 12,32 (m*/ngay/1000?)

Hinh 6. Luong nudc trung binh mdi ngay theo giai doan twdi ciia ngudi dan déi voi mé hinh trong
hanh tim thwong pham tai Vinh Chau.



Tap chi Khi twong Thiy van 2022, 734, 1-12; doi:10.36335/VNJHM.2022(734).1-12 7

Theo kinh nghiém canh tic cua nguoi dén, giai doan moi xuong gidng hanh can da
nudc dé phat trién nén giai doan 10 ngay dau nhu cau nudc twong ddi cao véi tan suat tuoi
1a 2 lan/ngay. Bén canh do, giai doan tir ngay 21 dén ngay thir 50 1a giai doan hanh tim can
nhiéu nudc nhit nén van tiép tuc tudi 2 lan/ngay v6i nhu cau nudc cao hon s0 vo1 nhimng
giai doan con lai nham muc dich giup cung cap du nude dé cay hanh phat trién va du trir
cac chat dinh dudng can thiét dé tao cu trong giai doan tiép theo.

D6i voi hanh gidng, ciing xét tuong ty nhu hanh thuong pham tuy nhién hanh tim
gidng s& c6 thoi gian canh tac ngan hon, qua két qua khao sat c6 duoc s lan va thoi gian
tudi dugc thé hién trén Hinh 7.

11,03 (m*/ ngay/1000 m?)
A
2 lan/ngay :

Neav 1 — 40 neav

- —

\ 2 lﬁn/nygév )

Ngay 41 — 45 nga
12,22 (m*/ ngay/1000 m?) Ray say
Hinh 7. Luong nudc trung binh mdi ngay theo giai doan tudi ciia ngudi dan ddi voi mo hinh trong
hanh tim giéng tai Vinh Chau.

Két qua khao sat nong ho cho thiy, trong thoi gian canh tic mic du s6 lan tudi khong
thay doi (van tudi déu 2 1an mdi ngay) nhung dén giai doan gan thu hoach tuc 1a tir 41-45
ngay nguoi dan thuong giam thoi gian tudi va lugng nude tuoi thap hon so véi trude do.

Ngoai ra, nhu céu st dung nude canh tac cua nguoi dén c6 thé tang giam tuy theo diéu
kién moi truong va thoi tiét. Cu thé, vao cac thoi diém kho han gay gat kéo dai nguoi dan
thuong tang so lan tudi hodc tang thoi gian mdi 1an tudi tir 15-30 (phut) dé dam bao giit am
cho dat. Trudng hop co nhimg dot mua trai mua xay ra trung vao thoi diém vu canh tac, do
hanh d& bi hu hai khi tiép xtc truc tiép voi nudc mua nén ngudi dan phai sir dung nudc
tudi dé 1am sach phan nudc mua dong lai trén cdy hanh) va (thoi gian tudi nhanh khoang
tir 15-20 phut dé tréi hét nude mua).

c. Uéc tinh tong nhu cau sir dung nuéc ciia ngudi dan

Nhu cau nudce st dung trong canh tac hanh tim duoc thé hién nhu Bang 3.

Bang 3. Nhu cau sir dung nuée ciia ngudi dan trong canh tic hanh tim nam 2019 va wéc tinh nam 2020.

Hanh tim
Nhu cf:iu i dung nudc Nam 2019 U'éc tinh nim 2020
Hanh TP Hanh giéng Hanh TP Hanh gidng

D1<_=:n tich trong hanh tim tai Vinh 5314 1552 5.000 1.600
Chau (ha)
Nhu cau st dyng nuéc trong mot vu
(m*/1000m>/vu) 674,1 543,95 674,1 543,95
Nhu cdu sir dung nuéc trong mot
ndm (m*/nam) 35.821.674 8.442.104 33.705.000 8.703.200
Téng nhu ciu st dung nude chohanh
tim trén toan thi x3 Vinh Chau (m?/ 44.263.778 42.408.200
nam)

D6i voi hanh thuong pham, udc tinh tong nhu cau st dung nude ctia ngudi dan trong
mot vu (70 ngay) 1a 674,1 m3/1000 m*vu. Tuy nhién, theo két qua nghién ctru cua Hong
Minh Hoang, di c6 mé phong luong nudc tudi can thiét cho cdy hanh tim (thuong pham)
trong mot vu canh tac (70 ngay) chi trung binh 265 m3/1000 m?vy. Diéu nay, ching minh
rang nhu cau nudc nguoi dan sur dung cao hon rat nhiéu (cao hon 2,5 1an) so véi nhu cau
thue té cta cdy hanh can dugc cung cdp [12]. Nguyén nhan 1a do ngudi dan cha yéu canh
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tac dya trén ky thuat duoc tich Ity qua nhiéu nam va danh gia vé dic tinh dat, tinh trang cdy
hanh bang mit thudng cung va6i kinh nghiém cua ban than dan dén viéc cung cap qua du
nhu ciu can thiét ctua cay hanh gay lang phi ngudn nudc tudi. Viée chan doan nhu cau nudc
ctia cdy theo tinh trang cdy bang mit thuong c6 thé kém chinh xac vi khi thoi tiét thay doi
dot ngot (nhiét do tang nhanh, gio nong), 1a co the bi héo song dat van con 4m, nén viéc
cung cap thém nude co thé nim ngoai trang thai can thlet cua cay [17].

Pbi v0i hanh gidng, thong qua bang 3 co thé thay tong nhu cau st dung nudc cho mot
vu hanh giéng nim ¢ mirc cao (543,95 m3/1000 m?/vy). Tuy canh tac vé6i thoi gian ngan
hon (45 ngay) chi bang 0,6 1an thoi gian canh tac hanh thuong pham nhung ¢6 nhu cau sur
dung nudc xap xi 0,3 lan Nguyén nhan do theo kinh nghiém san xut ctia nguoi dan, dic
tinh cay hanh gidng can cung cip nhiéu nude hon so véi hanh thuong pham. Bén canh do,
vu hanh giéng thuong roi vao thang 4-5 co dic tinh thoi tiét va dat kho han hon. Do d6,
ngudi dan duy tri s6 1an tudi 2 lan/ngay trong sudt mot vu canh tac voi khoang thoi gian
tudi trung binh khoang 1,77 gio/ngay cao hon 1,2 lan so v6i thoi gian tudi trung binh cta
hanh thuong pham (1,47 gio/ ngay).

V6i tong nhu cau trén uée tinh nhu ciu khai thac m01 ngay cua nguodi dan canh tac
hanh tim trung binh khoang 121.270 m3/ngay. Du van nam trong mtc trit lwong khai thac
tiém ning cua Vinh Chéu 1a 204.634 m3/ngay [18] nhung lai vuot trit lugng khai thac an
toan (12.410 m*/ngay) 9,8 1an. Bén canh d6, mic du vao nam 2020 theo ké hoach phat trién
kinh t& dé ra téng dién tich dat canh tac hanh tim cua Vinh Chau c6 xu hudng giam (giam
266 ha) nhung nhu cau nudc cta toan thi xa van ¢ mic cao 42.408.200 m3/nim va trung
binh nhu cau khai thic mdi ngay van ¢ murc 116.186 m3/ngay, vuot trir luong khai thac an
toan cua thi xa Vinh Chau dén 9,4 1an (Hinh 8).

210000 - ——— .

180000 -
150000 -
120000 -
90000 -
60000 -
30000 -

0

121270 116186

(m3/ ngay)

Tong lwong nuwée khai thac

2019 U'dc tinh 2020
Niam
—1 Téng lugng khai thac/ ngay
— Trit lugng khai thac an toan
= == Trit lugng khai thac tiém ning

Hinh 8. Nhu ciu sir dung nudc cta nguoi dan trung binh mdi ngay cho hanh tim trong giai doan
2019-2020.

Nhin chung, nhu cau st dung nudc cho canh tic hanh tim tai Vinh Chau trong giai
doan 2019-2020 ¢ muc cao. Mac du, dya trén trir luong khai thac tiém ning, ngudn nudc
dudi dat tai Vinh Chau van c6 kha niang cung cap du cho nhu ciu canh tac cia ngudi dan va
dugc danh gia 1a thira nudc (muc thira tir 83.364-88.448 m3/ngay). Tuy nhién, néu so véi
trit lwong khai thac an toan thi duoc danh gia 1a thiéu nude cho nhu cau tudi cua nguoi dan
trong canh tac hanh tim (mc thiéu hut -103.776 m*/ngay dén -108.860 m*/ngay).

Vi véy, Vinh Chéu can c6 nhimng bién phap hiéu qua dé diéu chinh nhu ciu sir dung
nude cia ngudi dan cho pht hop hon dé han ché tbi da viéc tac dong qua murc dén tai
nguyén nudc dudi dat do hién tai chi tinh riéng cho nhu cau str dung nuéc & md hinh canh
tac hanh tim d3 vuot xa trir lvong khai thac an toan x4p xi 10 1an. Bén canh dé, theo két qua
ctia Trung tdm quan trac Tai nguyén va Moéi trudong tinh Soc Trang thi muc nude tinh cua



Tap chi Khi twong Thiy van 2022, 734, 1-12; doi:10.36335/VNJHM.2022(734).1-12 9

nguén nude dudi dit tai Vinh Chau c6 diu hiéu sut giam, vao giai doan tir nam 2019 dén 6
thang dau nam 2020 myc nudce syt giam nhiéu(cu thé sut giam dén 2,1 m). Tir cac két qua
trén c6 thé thay rang, ngudn nudc dudi dit tai Vinh Chau dang suy giam qua cac nam,
trong khi nhu cau khai thac ngay gia tang khién cho ap luc 1én ngudn tai nguyén nude dudi
dat tai Vinh Chau ngay cang 16n.

3.2.2. M6 hinh nudi tom thé chén tring

a. Nhu cau vé ngudn nudc mit

D0 man ngudn nudc mat tai Vinh Chau c6 xu hudng gia tdng, tang trung binh 3—7%o
bac biét, dau nam 2020 voi tinh trang kho han—xam nhdp man véi d6 mén cao & mic 19—
22 %o (Hinh 9).
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Hinh 9. Lich thoi vu nuéi tém thé chan tring va dién bién d6 man cta ngudn nudc mit tai thi xa
Vinh Chéu giai doan 2019 — 6 thang dau nam 2020.

Tom thé chan tring co thé phat trién tot & khoang do min 10-25%o trong d6 khoang do
man toi wru nhat 1a tir 10—15%o [19]. Tuy nhién, két qua khao sat néng ho cho thiy nhu cau
vé ngudn nudc nudi tom thé chan tring ctua ngudi dan 1a d6 man tir 6-15%o, néu d6 min
16n hon 15%o tdm c6 thé cham phat trién va néu dudi 6%o tom co thé khong séng dugc.

Theo d6, vao nhimg thang dau nim 2019 d6 man & mutc 8—15%o thich hop v6i nhu cau
ldy nudc ciia nguoi dan. Tuy nhién, dau niam 2020 véi tinh trang kho han - xAm nhap man
dién ra nhanh va sém hon 1am cho d6 min ting cao hon (dat miac 19-22%0). Mic du do
min ndy van nam trong ngudng chiu dung ciia tom thé chan tring (tir 5-35%o0) theo QCVN
02—19: 2014/BNNVPTNT nhung lai vuot hon nhu cau ldy nudc canh tac cia nguoi dan dia
phuong. Nguyén nhan do ngudi dan dya trén kinh nghiém san xuat xac dinh truong hop do
min qué cao (khoang 25%o) c6 thé lam cho tém cham 16n ciing nhu dé xay ra dich bénh &
tom. Do vy, truong hop d6 man cao can thay nudc hodc bd sung thém nude vao ao nudi
thudng xuyén gy kho khan cho hoat dong canh tac cua nguoi dan.

Mac du nam 2020 d6 mén cua nguén nude co xu hudng gia tang nhung van chua gay
thiét hai nhiéu dén vy nudi tom the chén trang. Nguyén nhan do nguoi dan ap dung mot so
giai phap dé chi dong ngudn nudc cho nudi tom, bao gom: (i) xdy dyng nhiéu ao chira dé
xtr Iy nude nhiéu giai doan (xtr Iy nudce thong qua hai hodc ba giai doan); (ii) 1y nudc som
trude thoi diém bat dau vu nudi dé kéo dai thoi gian trit nudce gitp lam giam d6 man ngudn
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nude vé mirc phi hop; (iii) truc tiép bom thém ngudn nudc dudi dat vao ao dé can bang do
man. Nhin chung, trong giai doan nghién ctru xét thdy dién bién d6 man ndm ¢ mirc cao va
& nam 2020 c6 ting cao so voi nam 2019 (ting tir 4—7%o) nhung ngudn nudc mit tai Vinh
Chéu van con kha ning dap timg dam bao nhu cdu cia nguoi dan trong nudi tom thé chan
tréng.

b. Nhu cau vé ngudn nudc dudi dat

Trong qué trinh nudi tdm thé chan tring ngoai sir dung truc tiép ngudn nudc mat ngudi
dan con st dung thém ngudn nudc phu tro 13 nude dudi dat nham cac muc dich: pha lodng
nudc lam gidm d6 man, thém nude cho ao hodc thay nudc vao mot s6 thoi diém trong vu
nudi. Két qua khao sat cho thiy c6 40% s ho sir dung thém ngudn nudc dudi dat phuc vu
cho nuéi tém (chi yéu sir dung cho muc dich pha lodng), 60% con lai khong sir dung nudc
dudi dat do dién tich ao nudi nhé hodc chi nudi 1 vu trong nam (vao thoi diém d6 min trén
song khong qua cao). Nhitng ho nudi sir dung nude dudi dat thuong sir dung hinh thirc bom
tryc tiép vao ao thong qua éng dan c6 duong kinh tir 34-60 mm, da s6 sir dung éng co
duong kinh 60 mm (75% sé ho dung dng dan 60 mm trén tong s6 ho co sir dung hinh thirc
bom nuée dudi dit vao ao) va may bom co cong suit khoang 1,5-2 HP. Thoi gian bom phu
thudc vao dién tich ao va muc dich sir dung ngudn nude (trung binh khoang 1,5 gid/ao
1000 m?). Theo két qua ké thira [9] thi luu lwong bom dugc s& vao khoang 19-21 m¥/gid va
ctr 1.000 m? thi mdi 1an bd sung can trung binh khoang 30 m® nuéc. Tai khu vuc nghién
ctru, cac ao nudi co dién tich khoang tir 1300—1600 m?. Do viy, mdt ao nudi trung binh can
43,5 m® nuéc dudi dat/lan thém nude. Vi tan xuat 2-3 ngay thém nudc 1 1an trung binh
can khoang 1.305 m® nudc dudi dat/hd nudi tdom/vyu. Nhin chung, theo danh gia cta ngudi
dan nudc dudi dat co suy giam nhung & giai doan hién tai Vﬁn dap ting duoc nhu cau (75%
ho danh gia muc suy giam it, 25% danh gia ngudn nudc van & muc binh thuong). Tuy
nhién, trong tuong lai, néu dién tich nudi tém thé chan trang ting két hop voi d6 man ting,
ning noéng kéo dai co kha niang lam ting nhu cau khai thac nudc dudi dit cho hoat dong
nuoi tom tai dia phuong.

4. Két luan va kién nghi

4.1. Két ludn

Téng nhu cau sir dung nude ctia ngudi dan cho mé hinh canh tac hanh tim trong giai
doan 2019 va udce tinh nam 2020 1an luot 1 44.236.778 m3/nam, 42.408.200 m*/nam. Theo
d6, ngudn nuéc dudi dat tai Vinh Chau dugc danh gia 1a thiéu hut cung cp cho nhu ciu
canh tac hanh tim néu so véi trir lugng khai thac an toan. Tuy nhién, néu so sanh v&i mirc
trit lwong khai thac tiém niang van nam trong kha ning du dé cung cip.

D6i voi md hinh nudi tom thé chan trang, ngudn nudc mit van con kha nang dap ung
cho nhu ciu canh tac. Mic du do min ting nhung vin nam trong kha ning kiém soat cua
nguoi dan. Bén canh do, nguodi dan hién tai van khai thac thém nguén nude dudi dat 1am
ngudn bd sung cho cac muc dich pha lodng, thém hodc thay nudc cho ao nudi tom.

4.2. Kién nghi

Nghién ctru chi udc tinh lwong nude dya trén kinh nghiém cta ngudi dan. Do d6, dé
Xuét nhitng nghién cou tiép theo co thé st dung cac thiét bi do, lép dat cac mo hinh dé danh
gia dugc nhu cau chinh xac ctia nguoi dan.

Thong qua két qua danh gia cho thdy nhu ciu str dung nudc cua nguoi dan cho mé hinh
canh tac hanh tim ndm ¢ muc cao, ¢ kha nang dan dén nguy co suy giam ngudn nudc dudi
dat ngay cang nghiém trong. Do do, can ¢ cac bién  phap nhu mo cac 16p tap huén, tuyén
truyén, huéng dan ngudi dan vé cac k¥ thuat tudi tiét kiém nudce gop phan sir dung ngudn
nudce hiéu qua tai dia phuong.
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Abstract: The study aims to evaluate the water source availability and the water demand
for uses of shallot cultivation and whiteleg shirmp farming in Vinh Chau district, Soc
Trang province. The structured interview method and a water balance analysis were used.
Results show that, the major irrigated water source for shallot cultivation crops is from
groundwater, with amounts of about 42.4-44.2 km? per year. The current groundwater
availability is capable for irrigating the crops in Vinh Chau. However, the water stresses
were happened at househole scales due to temporarily high water demand for shallot
crops. For whiteleg shrimp farming model, the famers used mainly the surface water
resource for production while groundwater is an additional resource. Presently, the surface
water source in Vinh Chau is still enough for irrigating purposes. Saltwater intrusion
insignificantly affects the whiteleg shrimp crops, although it was the extreme event in
2020. Moreover, high temperatures are additional challenges because they increase
intensity of saltwater intrusion and droughts, causing an increase of groundwater uses.

Keywords: Shallot cultivation; Surface water availability; Whiteleg shrimp farming; Vinh
Chau.
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Toém tit: Cac két qua diéu tra thuc dia va nghién cuu vé da dang sinh hoc cua céac hé sinh
thai dat ngap nudc khu vice ven bién Pong Bic Viét Nam da duoc phan tich, danh gia voi
4 sinh canh chinh: rung ngdp man, ving ctra song, tham co bién va trang co ngdp nudc.
Dién thé sinh thai cta cdc quan xa thyc vat ngép man da dugc xac dinh bat dau tir cic quan
X3 tién phong Mam trang, St cong phan bd thanh cac quan thé don loai ¢ ngoai cung trén
nén bun long, vao sau hon c6 Trang, Vet du moc xen nhau, vung trung tam c6 Pudc voi, &
nhiing trién dat cao hon Ban chua. Hé sinh thai c6 muc do da dang nhat 1a Rimg ngap man
1379 loai, cira song 1024 loai, tham co bién 976 loai, trang co ngap nudc chi ¢ 433 loai.
Céc loai quy hiém duoc xac dinh véi 26 loai theo Sach d6 Viét Nam (2007) va 17 loai theo
IUCN (2020). Két qua nghién ctru ciing chi ra rang cac hé sinh thai ving ven blen bong
Bic van dang trong qua trinh dién thé va chua dat trang thai dinh cuc, vi vay, can phai c¢6
céc ké hoach cu thé dé bao ton va st dung hop 1y cac ngudn loi thiy san ¢ timg sinh canh
noi riéng va toan khu vuc ven bién Pong Bic noi chung.

Twr khoa: Hé sinh thai; Pa dang sinh hoc, Dit ngdp nudc; Rung ngdp mén; Ven bién dong
béc.

1. Mé diu

Hé sinh thai (HST) dat ngap nudc (PNN) ludn dugc coi 1a mot trong nhitng HST rat
nhay cam va c6 nhiéu gia tri di voi doi sdng con ngudi noi riéng va dong vai trd quan trong
trong da dang sinh vat cua sinh gii ndi chung. Nghién ciru vé da dang sinh hoc (PDSH) céac
HST BNN c¢6 nhiéu cong trinh cong bd két qua nghién ctru lién quan dén hé sinh thai ring
ngap min da dugc tong hop, thong ké va ding tai trong 17 tuyén tap cac béo cdo tai Hoi thao
cta cac du an thudce khu vuc Chadu A-Thai Binh Duong 1. Trong d6 c6 mét sb cong trinh
cong bd ¢o lién quan dén cac linh vuc: ciu tric quﬁn xa va khu hé h¢ dong thuc vat va cac
tham thyc vat phan bd trong vung RNM”. Tai hgi thdo khoa hoc toan quéc vé hé sinh thai
RNM lan thir 1 duoc to chirc tai Ha Noi nam 1984 di danh ddu mot bude tién bo cung su
quan tam dac biét cua cac nha khoa hoc nghién ctru trong linh vyc rimg ngdp mén. Céc bao
céo di tap trung danh gia, phan tich nhiéu linh vuc trong d6 c6 mé ta mot s6 dic diém cua
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cac khu hé dong thuc vat trong HST RNM. Trong b chuyén khao “Bién Pong” 2 phan anh
duogc kha day du cac két qua chil yéu ciia hoat dong diéu tra nghién ctru bién nudc ta trong
cac giai doan tinh t&i ndm 2000, tuy nhién, & phﬁn nay, cac dit liéu vé khu vuc nghién clru
con kha han ché. Pé tai Nghién ciru cac h¢ sinh thai dai ven bién Viét Nam, dé xuat phuong
huéng sir dung hop 1y va bao vé ngudn loi va mdi truong 2 di thyc hién danh gia tiém nang
nguodn loi dai ven blen hién trang st dung cac h¢ sinh thai, trong d6 chu trong den cac ngudn
loi hai san vung triéu ctra song, dua ra mot s6 két qua nghién ctru phan tich vé cac HST va
DDSH. Dy 4n Thanh 1ap Khu béo tén dit ngap nudc Dong Rui-Tién Yén (Quang Ninh) do
S& Tai nguyén va Moi truong tinh Quang Ninh thuc hién nam 2018 3 da trinh bay chi tiét vé
nhiéu linh vye trong d6 c6 DPDSH, xac dinh 34 loai loai quy hiém theo IUCN (2016), 22 loai
theo sach dé Viét Nam (2007) va 12 loai xét theo nghi dinh 32/2006/ND—-CP, c6 1 loai con
tring va 3 loai thuc vat duoc xép vao dién “phan bd hep” hodc mang tinh dic hitu cacving
DNN khu vyce xa Dong Rui-Tién Yén va ving phu can. Ciing c¢6 nhiing cong trinh thyc hién
mang tinh khéi quat vé déc diém ty nhién cua vung bién Dong Bic 4 va mot sb cong trinh
nghién ctru vé DPDSH DNN ctia mot khu vuc cu thé & Quang Ninh—Hai Phong 56 nhung
chua c6 cong trinh nghién ctru cho toan bd khu vuc va déng thoi thanh 18p dugc ban dd céc
HST DNN duoc xir voi cac thong tin cap nhat tir anh vién tham.

Nghién ctru vé DPDSH DNN nhat 14 trong bdi canh chiu tac dong ctia bién doi khi hau va
nudc bién dang ciing nhu sy phat trién nhanh, manh cua cac khu d6 thi, cac khu san Xudt
cong nghi€p, chan nu6i cong nghiép ven bién c6 vai trd rat quan trong dé quan 1y tai nguyén
thién nhién trong dinh huéng phat trién bén virng va st dung hop ly tai nguyén thuy hai san
cua cac dia phuong. D6 1a co s¢ dé vira phat trién hop 1y nguon loi thity san vira bao ton bao
vé cac ngudn gen doc dao, quy hiém cia HST DNN va qua d6 1a bao vé chinh cudc song clia
ching ta. Vung ven bién Pong Béc Viét Nam vén rat da dang va phtrc tap v6i sy dan xen cua
nhleu ctra song, ving vinh tao nén mot khong gian rat khac biét véi phan con lai trén toan bo
tuyén ven bién Viét Nam. Mic du vay, boi cac tac dong thuong xuyén ctia con nguoi nhu
giao thong thuy, chat pha rimg, dao ao nudi thuy hai san, xdy dung ha tang cong trinh khu
cong nghiép .. . cling nhu nhu.'ng hé luy tir bién d6i khi hau va nudc bién dang, cac HST DNN
ven bién Dong Bic vi thé chua thé dat duoc trang thai dinh cuc (climax), tirc 1a van dang
trong qua trinh phat trién, dlen thé sinh thai. DNN ven blen Dong Béc con 1a moi trudng phat
trién kinh té xa hoi, phat trién ngu nghiép, néng nghiép rat quan trong cua ca Hai Phong va
Quang Ninh, hai dia phuong dang c6 téc d6 phat trién kinh té xa hoi va 6n dinh méi truong
rat cao cia ca nudce va trong d6, HST DNN dudi tac dong cua thiy triéu c6 sy da dang 16n
nhung ciing rit nhay cam. Vi thé viéc hiéu biét 1 vé cac gia tri vé DPDSH va danh gia duge
mirc d6 da dang ctia cac HST thong qua gid tri bao ton clia nhitng loai quy_ hiém,  nguy cap
theo céc thang d4nh gia ctia IUCN (2020) va Sach dé Viét Nam (2007) s& h trg tot hon cho
cong tac bao vé tai nguyén thién nhién dugc tdt hon, giup HST dat duwgc muc do phat trién
6n dinh hon.

2. P6i twong va Phwong phap nghién ciru

2.1. Poi trgng nghién ciru

béi tugng nghién cuu bao gém cac hé sinh thai, cac tham thuc vat va cac loai phan bd &
cac sinh canh ban ngap nudc khu vuc ven bién Bong Bac Viét Nam (Hinh 1).

2.2. Phuwong phap nghién ciru

- Phuong phap ké thira va tong hop tai liéu: ké thira cac két qua nghién ciru trude day do
cac co quan, tO chirc, don vi va c4 nhan cac nha khoa hoc da thyuc hién lién quan dén da dang
sinh hoc cia cac HST DNN, tap trung vao dac diém, phan bd va thanh ph?m loai cua cac
HST, khu h¢ dong thuc vat thuy sinh, ngap nudc ¢ cac khu vuc ven bién bong Bic.
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Hinh 1. So d6 khu vyc nghién ctru.

- Phuong phap diéu tra thyuc dia: T chirc diéu tra theo tuyén va theo diém & cac khu vuc
nghién ctru véi sy tham gia cta cac chuyén gia trong cac linh vyuc lién quan. Lya chon cac
diém khéo sét cu thé theo dic thu tung linh vye. Tai cac diém khao sat, ghi nhan sy phan bd,
mat do phan bd hoic sb lugng cé thé cua cac dbi twong diéu tra chinh. Ghi nhan hién trang,
su c6 mat cua cac ddi twong thir yéu khac c6 anh huong dén dbi tuong diéu tra chinh. Panh
gia DDSH cac HST PNN 4p dung theo hudng din vé diéu tra cac hé sinh thai bién va ven
bién 8, va qu@m xa thyc vat trén DNN 7, tap trung diéu tra thanh phﬁn loai, phan bd cac loai
c6 thuy sinh, cac lodi tao; phan b cac sinh canh dat ngap nudc, thanh phan loai va cau trac
tham thuc vat, thanh phﬁn loai hé dong vét (tdp trung vao nhém Than mém va Giap xac);
thanh phﬁn loai va phéan bd cta céc loai ca, trit lugng, mua danh bét cac loai ca tai khu vuc
nghién ctru.

- Hé théng phan loai va danh phap: Toan bd céac loai c6 mat & khu vuc DNN ven bién
bong Bic Bo duoc chuén hoa dit liéu theo tung cép dd tur gidi, nganh, lop, bo, ho dén loai
lam c6 s& so sanh, théng ké su da dang loai theo cac sinh canh va HST khac nhau. Theo do,
tong hop, chuan hoa va sap xép theo cac hé théng phan loai, danh phap theo cac dit liéu cong
bd: thue vat bac cao 9 1023, cac loai tao, cc loai thu 1112, cac loai chim 1314, cac loai bo
sat 15, cac loai ca 16, Ca 20, Dong vat bién khong xwong séng 21, Téo 22.

- Danh myc loai quy hiém: Cac loai dong thuc vat quy hiém dugc xac dinh dya theo dit
liéu va danh muc cua Sach d6 Viét Nam (2007) 1718 va IUCN (2020) 24.

3. Két qua va thao luin

3.1. Két qud khdo sat thuc dia cdc sinh canh dat ngap nuoc

Trén co s két qua diéu tra thuc dia di x4c dinh duoc cac don wu va vu hop thyc vat cta
cac sinh canh khac nhau trong loat dién thé dat ngap nudc ¢ khu vuc ven bién Pong Bic. Két
qua cu thé nhu sau:

- Céac don uu gdm céc sinh canh chi moc thuan 1 lodi trén nén dia hinh va thd nhudng
don gian, thuan nhat va kha bang phang hoidc sinh canh c¢6 1 loai chiém uu thé gan nhu tuyét
db6i so v6i cac loai khac: Quan thé Mam trén bai bun kha chit & Hai Ha; Quén thé Trang trén
bun 16ng ¢ Dong Rui, Tién Yén, bao quanh bdi cac quan xa ngdp min tién phong nhuw Mam,
Su cong; Quan thé Pudc voi dugce str dung 1am ao nudi thily hai san quang canh & Quang
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Yén; Quan thé Gia & trén cac go dat ndi xen k& cac ving DPNN ¢ Pong Rui, Tién Yén; Quan
thé Bon Bon trén DNN trong dé, it chiu anh hudng boi thuy triéu ¢ Bach Pang; Quan xa
Mim tién phong trén bun nhio khu vuc Pong Rui, Tién Yén; Quan x4 tién phong St cong
trén bun long & Déng Rui, Tién Yén; Quan x4 Trang ven khu vyc ctra séng Bach Pang & Hai
Phong (déy 1a quan xa rung trong phong ho chan song khu vuc cira song); Quan xa Déng trén
bun 16ng long song & Pong Rui duge bao quanh béi cac quan x4 tién phong 1a Mam va Su
cong; Quan xa Ban tai khu vuc - rung phong ho chan song ven bién ¢ Tién Lang, Hai Phong
— quan x3 gan nhu thuan loai Ban voi nhleu cdy gb cao, khép tan; Quan xa Cu nin trén DNN
trong dé, it chiu anh hudng boi thuy triéu va chiu anh hudéng nhe cua hoat dong canh tac &
Tién Lang va Quan xa Béan rimg phong ho chin séng khu vuc cira song;

- Cac wu hop khac: sinh canh c6 s dan xen ctia mot sb loai khac nhau trén nén dia hinh
va thd nhudng da dang hon, loai tién phong la co s& dé loai can uu thé xuét hién: Uu hop
bang + Mim + Su cong trén nén bun long long song & Dong Rui, tlep g1ap gitra quan xa tién
phong (Mam, St) va wu hop DPéang, Trang 6 6n dinh hon ¢ phia trung tim moi mang ring ngap
man tai day; Uu hop Pang + Trang trén nén bun long long ¢ phia trung tim moi mang rung
ngédp man tai Dong Rui; Uu hop Mim + Vet du + Ban trén dat ban ngap nudc vung cura song
Quang Yén, 12 vu hop mic du chi gdm cac cdy wa min nhung da tién rat sat toi HST trén can
khi nén dat chu yéu ngang bang vdi myc thuy triéu; Uu hgp Mam + St cong + Tra lam chéo
phia ngoai dé bao khu vuc nudi trong thiy hai san quang canh tai Quang Yén, bén canh ciy
wa man thi sat bo dé xuét hién céc loai chju min moc tir murc thuy triéu tro 1én; Uu hop Trang
+ Tra lam chéo + Binh bét hinh thanh & khu vic dat ban ngap nudc ving cira séng Bach
Ping.

Ngoai loai uva man chinh la Trang, thi Tra lam chéo va Binh bat 1a nhiing loai chiu man,
xudt hién chii yéu khi nén dt ciia HST dugc nang lén bang hodc cao hon mirc triéu mot chut.
Uu hop nay con c6 thém sy xuat hién cua cac loai cay bui va than thao khac (loai chiu man).

Uu hop Gia + Binh bat + Tra lam cheo + Ban hinh thanh trén cac khu vuc ven sdng, rat
it khi phai chiu tic dong cua thily triéu nhung dat nhidm man. Quan xa nay chi con nhiing
cdy chiu min ma khéng c6 cac loai wa min & Quang Yén. Cac loai than thao bat ddu xuat
hién, cha yéu thudc ho Hoa thao (Poaceae) nhung khong dang ké.

3.2 Hién trang cdc hé sinh thdi dat ngdp nude

Rung ngdp mén ty nhién: Rirng ngép médn phan bo trai dai doc theo viing ven bién Pong
Bic, tuy nhién, hinh thai, cAu tric, nguon gdc thi mdi noi mot khac. Khu vuc Quang Ninh,
hau hét cc ctra song hinh phéu nén dién tich bdi ling 1an bién it, ddn dén RNM phan bd
khong lién tuc, mirc d6 ngdp méan 16n hon so véi khu vuc Hai Phong noi ctra song chau thd
mang luong 16n phi sa boi ling 1én dién tich ven bién 16n hon 6. Do c6 ngudn gdc hinh thanh
khéc nhau, dong luc hai van khac nhau do c6 su can thi€p cia con ngudi nén hinh thanh ra
nhiéu loai hinh thai RNM khac nhau ¢ khu vye nghién ciru va moi hinh thai s€ trong g voi
mot ciu trac dac trung. Sy phan b ciia cac loai uu thé trong cac quan xi thue vat ngap mén
phia ngoai dé bao thé hién  nhiing mure d6 tac dong khac nhau cua thuy triéu cling nhu sy 6n
dinh va thanh phan cta nén day. O céc vung ngap triéu thap, Mam, St thuong 1a cac loai
phan b ¢ ria ngoai cung, tiép theo 1 sy xuét hién cua Trang, Vet du va sau cung 1a Déang,
Gi4, 1én cao nhat 1a Ban chua. Mic du c¢6 sy phan hoéa kha rd nhung nhiéu khu vyc do mirc
ngap sau va déc, cac loai nay c6 xu huéng moc dan xen véi nhau trong khi & mét s6 bii bun
triéu nong, chung lai c6 xu huéng déan ra lam thanh nhing quan xa don uu, da wu kha 16n.
Nhu mo tra trong phan dién thé sinh théi, cac quan xa thuc vat rimg ngap min phia ngoai dé
bao gom co: quan xa tién phong Mim bién (Avicennia marina), quan xa tién phong St cong
(Aegiceras corniculatum), quan xi Trang (Kandelia candel) + Vet du (Bruguiera
gymnorrhiza), quan xi Dang (Rhizophora mucronata) + Trang (Kandelia candel) + Vet du
(Bruguiera gymnorrhiza) va quan xa Ban chua (Sonneratia caseolaris).
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Ring ngdp min ty nhién duoc cai tao: O phia trong dé, rimg ngap man c6 ngudn goc tu
nhién nhung duoc ngudi dan cai tao, dap bo, nao kénh tao ving khoanh nudi trong thuy hai
san va co thé trong bd sung cay rimg ngap man. Do d6, cdu tric rimg nay ciing kha don gian,
thuong chi c6 mot loai cay uu thé chinh 1a Budc hodc Bung/ Bang. Khu vuc dam nudi duoc
tan dung tir nhiimg vung co6 sy on dinh nén day nhat dinh va ciy rimg ngdp man lén kha cao,
¢6 hé ré khi sinh 16n, 14 noi tri ngu tot cho Tom, Cua. Do vay, nhitng quan xa Déng + Trang
thuong duoc khai thac, cai tao thanh khu vuc nudi quang canh (t6m, cua, c4). O d6, khoang
20-40% dién tich cay rung ngdp man dugc gitr lai trong khi cac dién tich khac dugc dao sau
hon lam noi tich trit nu6e va thuan tién cho viéc chdm nudi cua trang trai. Rung ngép mén
trong phong ho: Rung ngap man co ngudn gdc trong tap trung ¢ khu vyc phia Hai Hong, tir
ctra Bach Dang dén Vin Ug, 1a rimg phong ho chin song ven bién da s6 chi c6 1-2 loai wu
thé, rung trong thanh dai dai, bé rong 1én dén hon 600 m. Ngoai ra, & Quang Ninh ciing ¢
mot so khu vuc trong rung ngip man b6 sung cho dién tich rimg ngap man trude d6 da bi
khai pha 1am ao dam nudi trong thity hai san, tuy nhién, rimg ngap man trong & Quang Ninh
kha thua va bj chia cit nhiéu.

Theo khao sat, rirng ngdp man tai xa Kién Thuy, Hai Phong dugc tréng tr 1999-2000 5.
Ring nam sét dé bién, c6 chiéu rong 670 m gém hai loai Ban chua (Sonneratia caseolaris) va
Trang (Kandelia obovata). Dai ngoai cung cua ring la rumg Ban chua rong 200 m, tiép theo
v€ phia luc dia la dai rimg trong thuan cay Trang, rong 200 m. Dai rung sat dé hdn hop ban
trong xen véi trang, co chleu rong 270 m. Dai ring phia bién la rung ban thuan loai, cay ban
cach déu nhau do khi trong qui dinh. Ban chua che phii 93%. Tang tan cach gbc cay tir dudi
mat dat 1én dong déu khoang 70-90 cm. Tai khu vuc ndy, tdc do ting truong cta cdy kha 1on
s0 v6i cac khu vuc 1an can. Rimng tuong d6i dong déu vé vé kich thude than va chiéu cao than
cdy: duong kinh than tép trung hon trong khoang 18-35 cm va chiéu cao cdy uu thé trong
nhom 12-25 m. Dai rung thuan Trang nam sat phia trong rumng ban c6 mat 6 0,7 m x 0,70
m, tan 14 phat trién tot déu va _phan canh cach goc céy tir mat béi tir khoang 40 cm tr¢ 1€én,
mat 6 hon 16.000 ciy/ha, chiéu cao trung binh trong khoang 4-6 m. Khao sat tai Kién Thuy
va Tién Lang (Hai Phong) ndm 2020 cho thdy, Ban chua duoc trong tir trude nam 2000 va
dat chiéu cao trung binh 18-25 m, dudng kinh than kha 16n, dat trén 25 cm. Moc xen dudi
tan Ban chua 13 cac loai wa min nhu Mam, Pang, Trang, Vet du, Binh bat, Vang hoéi, Say,
Coi, St cong,... va vung sat bo dé thuong c6 thém cac loai chiu duge man nhu Coc kén, Tra
lam chéo, Tra 1am v, Keo dau,..

HST vung ctra song: HST Vung ctra song bao g0m hai phan 1a quan xa thuc vat ven bd
(bao gdm ca trén can va ban ngép nudc) va quan xa sinh vét thuy sinh trong pham vi ving
nuac gitta hai bo va vao sau trong song dén noi c6 d6 mudi dudi 1%o va phia ngoai 1 ving
bién néng, tham co bién—noi c6 d6 mudi trén 5%o hoic «cac khu vyc ring ngép man, ving
gian triéu khac. Céc loai thyuc vét c6 mach trén can chu yéu duogc tim thiy ¢ ven bd, bao gdm
215 loai, trong d6 c6 ca mot s6 loai wa man, chiu man, ban ngip nudc hoic ngap nuoce nhu
Trang (Kandelia obovata), Vet (Bruguiera spp.), O 16 (Acanthus spp.), Mam (Avicennia
spp.), Quao nudc (Dolichandrone spathacea), Gia (Excoecaria agallocha), Tra lam chéo
(Hibiscus tiliaceus), Tra 1am vo (Thespesisa populnea), Ban chua (Sonneratia caseolaris),...
va nhimg loai than thao chiu ngdp, chiu mén, va mén phd bién nhu Rang bién (Acrostichum
aureum), Rau muong bién (Ipomoea pes—caprae), Nang hoa tring (Crinum asiaticum), Sy
(Phragmites spp.), Bon bon (Typha angustifolia), San (Paspalum spp.), Hén bién (Scirpus
littoralis), Nan (Eleocharis spp.),... Do diéu kién dia hinh cac bai Iy cira song nho hep chay
theo bo song nén kiéu tham nay ciing 1a cic nhom cdy moc rai rac chay dai theo bo song.
Chiéu cao trung binh ctia nhom cdy gd voi cac dai dién 1a Ban Vet du va DPang 1a tir 3-5 m,
do qua trinh bdi lang phu sa nén trong HST nay c6 sy phan bd cta St & mép ngoai cua cac
quan x phén bd tai ddy va c6 chiéu cao trung binh 2,5 m (c6 diém 1én dén 4 m).

Trang c6 ban ngép nudce: Trang c6 ngdp man hodc ban ngép mén, ngép lg ¢ khu vuc ven
bién Pong Béc bao gdm ca mot so it dién tich 1a dong Coi chil yéu cd ngudn gdc tu nhién
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hodc ban tu nhién. O d6, nudéc mian xam nhap do thay triéu 1én mot sd vung dét triing noi
déng hoéc do6i khi ving d4t nhi®m man bj ¢o 1ap do cac hoat dong xay dung, canh tac, thiy
lgi cua con nguoi, dugc nudc mua pha tron nén do méan giam xuéng twong tu nhu nudc lg.
HST nay dugc hinh thanh chu yéu do mot hodac mot vai loai thuc vat bac cao ¢6 mach chiu
ngap, ua log moc thuan loai trong cac dam nude 1o ven bién c6 14 ndi trén mit nude hodc than
nho cao khdi mat nudc. Ngoai ra con c6 cac thuc vat phu du, dong vat thiy sinh khac. Cac
HST nay thudng bi c6 1ap hoic c6 thé két ndi v6i cac HST thuy sinh khéc khi triéu én.

Cac loai thuc vat bac cao ¢6 mach than thao chiu ngap phat trién manh nhu Hén bién
(Scirpus littoralis), Co ngan (Scirpus kimsonensis), Bon bon (Typha angustifolia), Nan
(Eleocharis spp.), Céi (Cyperus malaccensis), Thuy trac (Cyperus rotundus),... va xa hon 1a
Sen (Nelumbo nucifera), Rong 14 sin (Hydrocharis dubia), Béo luc binh (Eichhornia
crassipes),... chung thudng ton tai thanh mot don wu nhung dbi khi ciing c6 cac loai co khac
thudc ho Hoa thao (Poaceae) hay Céi (Cyperaceae), Rau muong (Ludwigia spp.), Rang bién
(Acrostichum aureum), Mai duong (Mimosa pigra), Rau b (Marsilea quadrifolia), Nho ndi
(Eclipta prostrata), Nghé (Polygonum spp.), Rong dudi chon (Ceratophyllum demersum),
Nhi can vang (Utricularia aurea), Rong xwong ca (Myriophyllum dicoccum), HO thao
(Limnophyton obtusifolium), T ¢6 (Sagittaria sagittifolia)... moc xen, cht yéu ¢ ving nong
hon hoac ven bo.

Tham c6 bién: Phan b cia c6 bién ven bo tinh Quang Ninh da timg dugc ghi nhan tai
PAam Buon, vung Ha Coi, vung Pam Ha, bai Quan Lan va bai Nha Mac. Tuy nhién theo céac
két qua nghién ctru méi nhat hién nay c6 bién chi con phan bd nhiéu nhat 1a tai bai Nha Mac
(khoang 100 ha), mot sb dién tich nho ven cac dao C6 To va Quan Lan, rai rac & mirc nudc
0,7—6 m, thudong khong c6 cay ngap man. Quan xi ndy c6 mot dic trung duy nhét, d6 1a sy
xudt hién ciia 4 loai co bién la Co xoan (Halophila beccarii), Co xona nhé (H. ovalis), Co
lwon nhét (Zostera japonica) va Co kim (Ruppia maritima) va mac du chi bao gom céc loai
thity sinh nhung van chiu anh hudng 16n ciia thiy triéu khi cac loai co bién van cé thoi diém
khong bi ngap hoan toan trong ngay.
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3.3. Pa dang loai cua cac hé sinh thai

Da dang loai HST ring ngap min: Da so bo théng ké dugce 1379 loai sinh vat cd ving
phan bé trong HST RNM Déng Béc Viét Nam, bao gdom 559 loai thyc vat va 770 loai dong
vat da bao cung v6i 50 loai smh vat don bao khac (Bang 1). Véi nen day chua 6n dinh va
thuong chiu ché d6 cua thuy triéu, c6 thé néi, RNM rat da dang vé cic nhom loai sinh vit,
chu yéu 1a cac loai wa mén, chiu man, thity sinh dén ban ngép nudc. Bén canh d6, RNM con
1a sinh canh tri ngu cua nhiéu loai thily sinh nén ¢ day ciing 1a noi kiém an ciia nhiéu loai
dong vat c¢6 kich thudc 16n hon, ké ca sinh vat thity sinh va trén can.

Panh gia ban dau Thuc vat phu du (Phytoplankton) tim thay trong cac RNM ven bién
Pong Béc Viét Nam c6 199 loai, chi yéu thudc vé Tao Si lic (Bacillariophyceae) v6i 163
loai, Tao luc (Chlorophyta) v6i 31 loai va 5 loai Tao do (Rhodophyta). Da s6 la nhiing loai
c6 tinh rong mudi phan b rong rai tur cac vung ven bo dén cac ving bién khoi. Pay dugc coi
1a ngudn dinh dudng so cap phong phu cho toan bo ludi thirc dn va chudi thirc an ciia HST
nay.

Pong vat phu du (Zooplankton) trong HST nay ciing rat phong phi. Pa so bd xac dinh
c6 98 loai dong vat phu du da bao cung vdi 50 loai sinh vat don bao khac, cung voi Thuc vat
pht du, day 12 ngudn dinh dudng dang ké cho cac dong vat day, Ca va sau d6 1a Chim. Pong
vat day (Zoobenthos) rit da dang voi 394 loai trong d6, Giun dbt c6 34 loai, Than mém c6
172 loai gém 105 loai Hai manh vo, 12 loai chan dau, 55 loai chan bung; 86 loai giap xac; 2
loai Giun bién va 2 loai Ham to. Hau hét nhitng loai nay déu la ngudn hai san quan trong ciia
HST ciing nhu doi séng ciia nguoi dan dia phuong.

Khu hé ca: Véi sy phong phii ciia ngudn thirc dn va su da dang vé noi cu ngy trong rimng
ngap man, mic du phai chiu chi phdi ciia thuy triéu khoang 1 nira thoi gian trong ngay sinh
canh nay khong c¢6 nudc nhung khu hé ca & RNM ven bién Dong Béc kha phong phu. Két
qua nghién ctru khu hé ca trong HST RNM xéc dinh dugc 183 loai ca phan bd trong HST
nay trong d6 c6 4 loai ¢4 Mang tim va 179 loai Cé vay tia.

Bang 1. Két qua phan tich cdu triic quin x4 sinh vat cta hé sinh thai rimg ngdp man ven bién Péng Bic.

Gioi Nganh Lép Tén Viét Nam S6 loai

Bacteria Cyanobacteria Vi khuén lam 28
Chromista Myzozoa Myzozoa 15
Protozoa Pong vat nguyén sinh 7
Euglenozoa Tao mit 7

Plantae Thuc vat 559
Rhodophyta Tao do 5

Ochrophyta Bacillariophyceae Tao vang 163

Chlorophyta Téo luc 31
Chlorophyceae Lép Tao luc 9
Trebouxiophyceae 3

Ulvophyceae Lép Tao vong 8

Zygnematophyceae 11

Pteridophytes Duong xi 23

Angiosperms Hat kin 337

Eudicots L6p Hai 14 mdm 256

Magnoliids Lép Ngoc lan 6

Monocots Lé6p Mot 14 mim 75

Animalia bong vat 770
Annelida Giun dbt 34

Mollusca Than mém 172

Bivalvia Lép Hai manh vo 105

Cephalopoda Lé6p Chéan dau 12

Gastropoda Lép Chan bung 55
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Gioi Nganh Lép Tén Viét Nam S6 loai
Arthropoda Chan khép 184
Branchiopoda 6
Crustacea Lép Giap xac 86
Hexanauplia Lé6p Chan kiém 18
Insecta Lép Con trung 67
Malacostraca 5
Sipuncula Giun bién 2
Sipunculidea Lép Sa stng 1
Phascolosomatidea L&p Sam dat 1
Chaetognatha Ham to 2
Chordata C6 xuong séng 376
Appendicularia 4
Thaliacea 1
Elasmobranchii L6p Ca mang tAm 4
Actinopterygii Lop Ca vay tia 179
Reptilia Lép Bo sat 3
Aves Loép Chim 150
Mammalia Lép Thu 35

Su phong phu cta cua khu hé ca va dong vat thuy sinh, nguoi dan dia phuong da tan

dung diéu nay dé phat trién hé théng dam nudi quang canh rat pho bién. Nudi quang canh s&
tiét kiém dang ké chi phi thirc an cho vat nudi, mang lai hiéu qua kinh té 16n cho nguoi dan.
Khu hé chim. Theo théng ké so bd, c6 150 loai chim bao gém ca loai c6 vung cu tru tai dia
phuong va cac loai chim di cu (rimg ngap man nay con 13 noi tri dong ctia nhiéu loai chim
phuong Bic di cu tranh rét hang nam) xuat hién tai cac sinh canh RNM ven bién Pong Bic,
trong d6 hau hét cac loai chim nudc c6 mit trén toan ving ven bién Pong Béc déu tim thay
& khu vuc RNM. Do ¢6 su xuit hién cua yéu t6 man, RNM khong phai 1a moi truong sinh
truong tot ctia hau hét cac loai ludng cu va bo sat vi thé nhom loai nay chi ¢6 3 loai ran nudc
dugc tim thay trong cac HST rimg ngap min ven bién Pong Béc. Bén canh d6, mot s6 loai
thii nho trong Bo gam nhim (Rodentia) va Doi (Chiroptera) cing dugc cho la ¢6 ving phén
bb & cac, khu ring ngdp man lam tong s6 loai tha & day 1én dén 35 10a1 Mic du vay, ching
t6i cho rang mot s6 loai thu c& trung binh c6 thé da 1au khong con xudt hién tai khu vy nhu
Lon rimg, Rai ca va cac loai Cay. Da dang loai HST vung cira séng: D thong ké dugc 1024
loai sinh vét ¢6 ving phan bd & cac cira song Pong Bic Viét Nam, trong d6 c6 469 loai thuc
vat v6i 236 loai tao va 233 loai thuc vat bac cao co mach; 498 loai dong vat da bao bao gdm
333 loai dong vat c6 xuong séng, chu yéu la ca (105 loai) va chim (154 loai); dong vat thiy
sinh khac da dang nhat 1a nhoém chan khop véi 124 loai, trong d6 chu yéu trong 16p Giap xac
(Crustacae, 47 loai) va con trung (36 loai). Ngoai ra con ghi nhan 55 loai sinh vat don bao
thity sinh khac bao gom 28 loai vi khuan lam (Cyanobacteria), 20 loai dong vat don bao
Myozoa va 7 loai Tao mét (Euglenozoa) thé hién Bang 2.

Bang 2. Két qua phan tich cdu triic quan x4 sinh vét caa hé sinh thai ving cira song Pong Béc.

Gioi Nganh Lép Tén Viét Nam $6 loai
Bacteria Vi khudn
Cyanobacteria Cyanobacteria Vi khuén lam 28
Chromista Myzozoa Myzozoa Myzozoa 20
Protozoa Pong vat nguyén sinh
Euglenozoa Tao mat 7
Plantae Gi61 Thuc vat
Ochrophyta Tao vang 203
Bacillariophyceae Lép Tao Si lic 200
Phaeophyceae Lép Téo vang 3
Chlorophyta Téo luc 33
Chlorophyceae Lép Tao luc 20
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Gioi Nganh Lép Tén Viét Nam $6 loai
Trebouxiophyceae 3
Ulvophyceae Lép Tao vong 4
Zygnematophyceae 6
Pteridophytes Pteridophytes Duong xi 18
Angiosperms Hat kin 215
Eudicots L6p Hai 14 mdm 173
Magnoliids Lép Ngoc lan 2
Monocots Lép Mot 14 mam 40
Animalia Gidi Pong vat
Annelida Annelida Giun dbt 12
Mollusca Than mém 24
Bivalvia Lép Hai manh vo 10
Gastropoda Lép Chan bung 14
Arthropoda Chan khép 124
Branchiopoda 5
Crustacea Lép Giap xac 47
Hexanauplia L6p Chan kiém 27
Insecta Lép Con trung 36
Malacostraca 8
Chaetognatha Chaetognatha Ham to 5
Chordata C6 xuong sbéng 333
Appendicularia 8
Thaliacea 1
Elasmobranchii L6p Ca mang tAm 3
Actinopterygii Lép Ca vay tia 102
Amphibia Lép Ludng cu 16
Reptilia Lép Bo sat 21
Aves Lép Chim 154
Mammalia Lép Tha 28

Cac loai thuc vat ¢c6 mach trén can chu yéu duoc tim théy & ven bo, bao gém 215 loai,
trong d6 c6 ca mot s6 loai wa min, chju min, ban ngédp nudc hodc ngdp nudc nhu Trang
(Kandelia obovata), Vet (Bruguiera spp.), O 16 (Acanthus spp.), Mam (Avicennia spp.), Quao
nude (Dolichandrone spathacea), Gia (Excoecaria agallocha), Tra lam chéo (Hibiscus
tiliaceus), Tra 1am vo (Thespesisa populnea), Ban chua (Sonneratia caseolaris),... va nhirng
loai than thao chiu ngap, chiu man, wa man phé bién nhu Rang bién (Acrostichum aureum),
Rau muéng bién (Ipomoea pes—caprae), Nang hoa tring (Crinum asiaticum), Siy
(Phragmites spp.), Bon bon (Typha angustifolia), San (Paspalum spp.), Hén bién (Scirpus
littoralis), Nan (Eleocharis spp.),...

Do diéu kién dia hinh cac bai lay cira song nho hep chay theo b séng nén kiéu tham nay
clng la cac nhom céy moc rai rac chay dai theo bo song. Chiéu cao trung binh ciia nhom céy
g0 véi cac dai dién 1a Ban Vet du va Pang 14 tir 3-5 m, do qua trinh bdi lang phu sa nén trong
HST nay c6 su phan bd ciia St & mép ngoai ciia cac quan xa phan bd tai day va co chiéu cao
trung binh 2,5 m (c6 diém 1én dén 4 m). Nhiing thyc vat ngdp mén nay dong vai tro “vat try”,
16i cubn vao day hang loat cac loai dong thyc vat khac dé tao nén nhitng hé sinh thai da dang
va gidu co, ké ca & vung tridu va duéi triéu.

Céc loai thyuc vat ndi (Phytoplankton) ving ctra song Pong Bac da ghi nhan vai 236 loai
thudc hai nganh 1a Tao vang (Ochrophyta, 203 loai, tap trung chu yéu trong 16p Tao Si lic—
Bacillariophyceae vdi 200 loai) va Tao luc (Chlorophyta, 33 loai—chu yéu 1a 16p tao Luc
Chlorophyceae v6i 20 loai). Cac loai dong vat ndi (Zooplankton) duge ghi nhan ¢ ving sinh
thai cira song c6 77 loai, chu yéu thudc nhom Chan kiém (Hexanauplia) va cac con tring
thily sinh (Insecta). Dong vat day (Zoobenthos) tai khu vuc cira song Dong Bic ciing dugc
ghi nhan véi 12 loai Giun d6t (4dnnelida), 10 loai Hai manh vé (Bivalvia), 14 loai chan bung
(Gastropoda), 5 loai ruoi va 14 loai Giap xac (Crustacea). Dong vat day tap trung chinh vao
nhém an loc, dn bun, it di dong (giun nhiéu to, than mém, giap xac song ddy...).
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Cac nhom nay rat quan trong, dong vai tro nhu lyc lugng bd sung trong mat xich thirc
an dé tiéu thu phan thirc an so cdp du thira ma Zooplankton khong sir dung hét con nam dudi
dang phé liéu. Do vay, su hoat dong ddng bo cua toan hé thong da tao nén trong cac hé cta
song nhiét d6i mot ning suét sinh hoc cao, twong t nhu ning suat ctia cac ran san ho va rimg
mua nhiét doi.

Trong HST cira song Pong Béc ghi nhan dugc 105 loai ca, trong d6 ca Mang tim
(Elasmobranchii) c6 3 loai va Ca vay tia (Actinopterygii) c6 102 loai. Ca vung cira song c6
nguén géc tir khu hé ca bién, trong d6 cac dai dién ctia bo ca Vugc (Perciformes) thuong da
dang nhat do phé sinh thai vé do man rat rong va la loai an tap. Nhiéu loai 1a dang ctra song
dién hinh, nhiéu loai c4 bién rong mudi va mot s loai ca nude ngot thich nghi véi do mudi
thdp xAm nhap vao ving ctra song dé kiém an. Noi chung, cé cira song thudng 6 kich thude
nho vi day 1a bai dé, noi nudi dudng ctia du tring va ca con sau cac mua dé. Nhimg loai c4
tir viing khoi thém lyc dia vao ving ctra song dé kiém an va sinh san kha phong pha va ching
thuong xuét hién c6 chu ky lién quan vai sy bién ddi c¢6 chu ky ciua d6 mubi trong ving va
chu ky mua.

Dong vat c6 xuong song khac ghi nhan ¢ khu vuc ctra song, chu yeu la Bo sat (21 loai),
ludng cu (16 loai) truc tiép song ¢ cac sinh canh ven bo tao dung boi quan xa thyc vat; ngoai
ra cling ghi nhan ving phan bd cua 28 loai thii nho, nhiéu nhat 1a B gam nham (Rodentia)
va Doi (Chiroptera). Cac loai thu 16n khac trude day co ghi nhén phan bb nhung hién tai co
1€ khong con sinh song tai cac cira song vung Dong Bic. Ngoai ra, ving cira song cing la
noi kiém an chinh cua 154 loai chim, bao gdm ca chim du cu, 13 14 noi tra ngu cta hau hét
cac loai chim nudc, nhu cac by Chim lan (Podicipediformes), Hac (Ciconiiformes), Ngong
(Anseriformes), Séu (Gruiformes), R& (Charadriiformes),...

Pa dang loai cua trang c6 ngap nude: thong ké duge 433 loai sinh vét c6 mit & HST nay,
trong d6 thuc vat bac cao c6 mach c6 95 loai, thyc vat phu du c6 131 loai chu yéu la Tao Si
lic (Bacillariophyceae) v6i 78 loai va 46 loai Tao luc (Chlorophyta); Pong vat da bao ghi
nhan c6 163 loai trong d6 ¢ 39 loai dong vat ndi va 53 loai dong vat ddy, 18 loai ca (cha yéu
la c& nudc ngot va nudc 1), 15 loai ludng cu, 11 loai bo sat va 66 loai chim (Bang 3). Co thé
noi, mirc d6 da dang sinh hoc ctia HST trang c¢6 ngap nudc kha thip néu so sanh véi Ring
ngédp man hodc ctra song.

Bing 3. Két qua phan tich cdu tric quan x4 sinh vt clia trang c6 ngdp nudc ven bién Dong Béc.

Giéi Nganh Lép Tén Vigt Nam ___ S6 loai
Bacteria ~ Cyanobacteria Vi khudn lam 13
Chromista Myzozoa Myzozoa 24
Protozoa Euglenozoa Tao mit 7
Plantae Thuyc vt 226
Rhodophyta Tao do 4
Ochrophyta Tao vang 81
Bacillariophyceae Lép Tao Si lic 78
Phaeophyceae L6p Tao vang 3
Chlorophyta Téo luc 46
Chlorophyceae Lép Tao luc 20
Trebouxiophyceae 3
Ulvophyceae Lép Tao vong 14
Zygnematophyceae 9
Pteridophytes Duong xi 6
Angiosperms Hatkin 89
Eudicots Lép Hai la mam 25
Monocots Lép Mot 1a mam 64
Animalia DPong v‘ét 163
Mollusca Than mém 6

Bivalvia Lép Hai manh vo 4
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Gioi Nganh Lép Tén Viét Nam  S6 loai
Gastropoda Lép Chan bung 2
Arthropoda Chan khép 47
Branchiopoda 2
Crustacea Lép Giap xac 8
Insecta Lép Con trung 37
Chordata C6 xuong sbéng 110
Actinopterygii Lép Cé xuong 18
Amphibia Lép Ludng cu 15
Reptilia Lép Bo sat 11
Aves Lép Chim 66

Da dang loai HST tham c6 bién: Trén co sé cac nghién ciru trude day, két hop voi khao
sat thyc dia va danh gia tong hop trén toan ving nghién ctru, da xac dinh HST tham co bién
ving ven bién Dong Biéc c6 976 loai, trong do6, thuc vat co 270 loai, dong vat da bao c6 652
lodi va 55 loai sinh vat don bao. T4t ca cac loai déu c6 doi song thuy sinh (Bang 4). Thyc vat
béc cao c6 mach chi ghi nhan 8 loai trong HST co bién nhung tt ca déu 1 nhing loai hét
strc quan trong vi ching lam nén chu tric dac trung cua HST nay, ngoai viéc cung cap mot
phan dinh dudng, c6 bién con 14 noi tra ngu va kiém an cua hau hét cac loai dong vat thay
sinh khac trong khu vuc. Ca 8 loai nay déu la cic loai ¢ bién thudc hai ho Thuy thao
(Hydrocharitaceae) va Co luon (Zosteraceae), Co kim (Ruppiaceae). Thuc vat ndi va dong
vat noi kha phong phu, voi 262 loai thuc vat phu du va 96 loai dong vat noi. Day 1a ngudn
thirc an phong phii cho céc loai dong vat day va ca, HST nay la noi kiém an va tri ngu cia
404 loai dong vat day, 239 loai c4, bao gdbm ca ca Vay tia va c4 Mang tdm. Khong ghi nhan
cac loai dong vat c6 xuong sdng & can co6 mit trong HST nay.

Bing 4. Két qua phan tich cdu tric quan x4 sinh vt ciia tham c¢6 bién ven bd ving Pong Bic.

Gigi Nganh Lép Tén Viét Nam S loai
Bacteria ~ Cyanobacteria Vi khuén lam 28
Chromista Myzozoa Myzozoa 20
Protozoa Euglenozoa Tao mit 7
Plantae Thyc vat 270
Rhodophyta Tao do 11
Ochrophyta Tao vang 208
Bacillariophyceae Loép Tao Si lic 204
Phaeophyceae Lép Téo vang 4
Chlorophyta Tao luc 43
Chlorophyceae Lép Tao luc 20
Trebouxiophyceae 3
Ulvophyceae Lép Tao vong 14
Zygnematophyceae 6
Angiosperms Hat kin 8
Monocots L&p Mot 14 mam 8
Animalia Pong vat 652
Annelida Giun dbt 36
Mollusca Than mém 181
Bivalvia Lép Hai manh vo 106
Cephalopoda Lé6p Chan déu 12
Gastropoda Lép Chan bung 63
Arthropoda Chan khép 182
Branchiopoda 5
Crustacea Lép Giap xac 86
Hexanauplia L6p Chan kiém 29
Insecta Lép Con trung 51
Malacostraca 8
Chaetognatha Ham to 5
Chordata C6 xuong sbéng 248
Appendicularia 8

Thaliacea

1
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Gigi Nganh Lép Tén Viét Nam S loai
Elasmobranchii Lép Cé mang tam 8
Actinopterygii Lép Ca vay tia 231

Cac loai nguy cap, quy hiém: Cac loai sinh vat quy hiém, dang bi de doa va cin bao ton
0 HST DNN ven bién bong Bic so bo xac dinh: Cac loai thuc vat quy hiém theo SDVN
(2007): gdbm 1 loai Nguy cap (EN) 1a Co ngan (Scirpus kimsonensis) va 3 loai S& nguy cap
(VU) 1a Rang duoi phung bon (Drynaria bonii), Ha tha 6 d6 (Fallopia multiflora) va Lat hoa
(Chukrasia tabularis); Cac loai dong vat quy hiém theo SBVN (2007): ¢6 2 loai Cuc ky
nguy cap (CR) 1a Ca bong bop (Bostrichthys sinensis) va Rén h6 mang chta (Ophiophagus
hannah); 9 loai nguy cap (EN) bao gém Cay muc (Arctictis binturong), Ran cap nong
(Bungarus fasciatus), Ca Chudi (Channa maculata), Ca moi c& hoa (Clupanodon thrissa),
Rin hd mang thuong (Naja naja), Cbc dé (Phalacrocorax carbo), CoO mé thia (Platalea
minor), Ran rao thuong (Ptyas korros), Rén rao trau (Ptyas mucosa) va 11 loai S& nguy cap
(VU) 1a Rai ca vudt bé (Aonyx cinerea), Boi ca lon (Ceyx lugubris), Rin soc dua
(Coelognathus radiatus), Tac ké (Gekko gecko), Ca4 moi cham (Konosirus punctatus), Réi ca
thuong (Lutra lutra), Co lao 4n d6 (Mycteria leucocephala), Moi ¢c& mdm tron (Nematalosa
nasus), Rong dat (Physignathus cocincinus), Soc den (Ratufa bicolor) va Doi 14 t6 ma
(Rhinolophus thomasi); Cac loai dong vat theo TUCN (2020): gom 3 loai Nguy cip (EN) la
Sam ba gai dudi (Tachypleus tridentatus), Ca lanh canh d6 (Coilia mystus) va Ca thu cheim
(Epinephelus akaara); 5 loai S€ nguy cap (VU) la C6 nan (Halophila beccarii), Ca Diéc mit
do (Cyprinus carpio), Rén cap nia nam (Naja atra), Rén cap nia bic (Ophiophagus hannah)
Ran luc mép trang (Pelodiscus sinensis) va Cay muc (Arctictis binturong); 9 10a1 gan nguy
cp 1a Cha 1a bién (Phoenix paludosa), Ca chinh (4nguilla bicolor), Ca nau (ca hoi)
(Boesemania microlepis), Ca ubp gai (Scomberomorus commerson), Co lira (Mycteria
leucocephala), Choét nho (Limosa lapponica), Choit 16n (Limosa limosa), Choét bung tring
(Limnodromus semipalmatus), Rai ca thuong (Lutra lutra) va Soc den (Ratufa bicolor) cung
v6i 352 loai it duge quan tam, 2 loai mdi de doa thap va 15 loai khac con thiéu dir liéu dé
danh gia.

Trong sb cac loai ghi nhan theo SDVN (2007) thi Ha thu 6 do va Lat hoa duoc trong,
khong phai phan b ty nhién nén mic d6 quy hiém ciing nhu gid tri bao ton khong cao, su
phan bd cuia Rang dudi phung ciing kha han ché khi chi gap ¢ nhiing noi co6 céy go cao, nhat
1a trong rumg thuong xanh ty nhién trén can, rung trong ngap man wu the Ban chua va mot it
& rimg Pang tai Pong Rui va vi thé gia tri st dung ciing nhu bao ton con han ché nhung
nguoc lai, C6 ngan 1a loai phan bé ty nhién trong cac sinh canh dat ngap nudc, tham co bién,
thuc sy 12 loai quy hiém va c6 gid tri bao ton dang ké, dong thoi loai nay ciing dang bi de doa
do sinh canh bi thu hep sau cac hoat dong danh bat, dic biét 1a quiy ao nudi trong hai san
truge ddy di lam sinh canh cta ching bi suy giam dang ké. Ddi voi cac loai dong vat, da s6
la dong vat 6 can nhu cac loai ran va tha thi s xudt hién tai cac sinh canh ven bién g?m nhu
rat hin hitu, nhat 1a dbi véi cac loai thude 16p tht do sinh canh va nguén thire an bi han ché
trong khi tdc dong cua con nguoi qua 16n, dac biét 1a san, bﬁy, bat. Vi thé sy xuit hién cua
cac loai nay hau nhu chi duoc ghi nhan theo tai li€u truéc ddy ma hién tai co thé da khong
con nita. Nguogc lai, ddi vai cac loai thiy sinh, su ton tai cua cac loai nhu Ca béng bop
(Bostrichthys sinensis) cap CR, Ca moi co hoa (Clupanodon thrissa) cap EN hay Ca moi
cham (Konosirus punctatus), Moi ¢ mdm tron (Nematalosa nasus) cung cap VU cho thay
gia tri bao ton khong nho cua céc sinh canh thity sinh. Ngoai ra, v6i su phong phti vé nguon
thirc an thi cdc loai chim nhu Cbc dé (Phalacrocorax carbo), Co mo thia (Platalea minor)
cap EN hay Boi ca 16n (Ceyx lugubris), Co lao an d6 (Mycteria leucocephala) cap VU cling
gop phan quan trong va thyc té cho gia tri bao ton ctia HST ving ven bién Pong Bic. Co mo
thia xuat hién vao mua déng, gip & cac bai triéu ngap nudc nhu khu vyc cira song, cac bai
gian tridu va ving cé ngap nudc, rudng lta nudc.
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Dbi v6i cac loai can phai bao ton theo IUCN, hau hét déu 1a nhing loai thay sinh va thyc
su c6 gia tri nhu Sam ba gai dudi, C4 lanh canh do6, Ca thu chdm, C6 nan. Tuy nhién, nhiing
loai nhu Ca diéc mét do thuc sy 1a loai phan bd rong & Viét Nam trong cac sinh canh nudc
ngot va nudc lg, nhung chua phai ddi tuong can bao ton tai khu vuc. Cac loai ran Cap nia,
Luc va Cﬁy muc duoc cho 1a c6 vung phan bd tai khu vuc nhung do murc d6 san luing cao nén
hau nhu hién tai khong con tim théy tai cac sinh canh cta khu vuc nghién cuu, déng thoi
chiing déu 1a nhiing loai & can nén gié tri bao ton ddi véi cac khu vuc dat ngap nude co thé
s& khong dugc danh gia cao. Ngoai ra, cac loai gan nguy cip (NT) thyc sy chua c6 nhiéu gia
tri bao ton & khu vuc mic du mot sb loai co gia tri kinh té va mot sd loai co vung phan bd
hep hoac 1a chim di cu. Tuong ty nhu vay, cac loai duge IUCN danh gia & cép LR, LC hoac
DD c¢6 thé khong dong vai tro quan trong trong gia tri bao ton chung cia HST nhung phan
16n céc loai thuy sinh trong sé d6 1a nhing loai c¢6 gié tri kinh té dang ké, can duoc quan tim
khai thac hop ly.

Bén canh nhiing loai da duoc ghi nhan trong SDVN (2007) va IUCN (2020), HST khu
vuc ven bién Dong Bic con cdé mo sé loai dang chu ¥, co gia tri nhat dinh dbi véi cong tac
bao ton, d6 1a cac loai dic hitu nhu Hép hai nam (Scaevola taccada) 13 1oai dic hiru chi phan
b trong khu vuc niy va dén dao Hai Nam (Trung Qudc); Nhai ha long (Jasminum alongense)
loai dac hitu hep moi duge ghi nhan & Quang Ninh (Vinh Ha Long, Hon Gai).

Chum gui tién yén (Loranthus tienyenensis) la loai dac hitu ghi nhén duy nhat & khu vuc
Tién Yén (Quang Ninh); Chudn chén ngd (Nannophya pygmaea) la loai chudn chudn nho
nhat thé gidi, phan bd & cac khu vuc c6 dong co nan ven bién Quang Ninh, day la diém ghi
nhan thir 2 tai Viét Nam (diém 1 1a huyén ddo Phu Quéc), loai nay rd rang la loai c6 vung
phan b hep nén mac du chua dugc danh gia mae do nguy cap nhung ciing 1a ddi tuong can
vu tién bao ton.

4. Két luan

Két qua diéu tra thyc dia da xac dinh cac HST DNN ven bién Pong Bic Viét Nam gdm
Rung ngdp mén, Vung ctra song va Trang c6 ngdp nudce trong do, rimg ngép man gdm céc
trang thai khac nhau theo loat dién thé tir tién phong la Mim va St cong dén cac wu hop phirc
tap hon va trang thai t6t nhat hién nay 1a sy vu thé cia bang, budc, Ban chua. HST Rung
ngdp min ciing gdm cac trang thai khac nhau do khac nhau vé ngudn gbc hinh thanh, trong
d6, cac trang thai ty nhién chu yéu tim thay ¢ khu vyc Quang Ninh va trang thai rimg trong
1a dac trung bén phia Hai Phong. HST khu vuc cira song ciing dong vai trd rat quan trong voi
cac quﬁn x4 thue vat ven bo va sinh canh van chiu su chi phéi cua thuy triéu. Tham co bién
1a HST thuty sinh hoan toan nhung van chiu anh hudéng cua thity tridu va phan bd gan nhu
xen k& v6i HST rimg ngap min nén c6 muc do da dang dang ké va c6 vai trd hét sirc quan
trong trong bao tdn va phuc hoi da dang sinh hoc cua khu vuc, déc biét tham co bién 12 bai
dé cta nhiéu loai hai san quy hiém, c6 gia tri kinh té cao. HST trang cé ngap nudc cd mic
d6 da dang sinh hoc thip hon do murc d6 anh hudng cua thuy triéu khong nhiéu va co ban da
bi c6 1ap bdi cac hoat dong nhan tac.

Két qua khao sat vé thanh phan loai, bang mot hé thong théng nhat phan chia sinh gidi
theo cac cép do tir gidi, nganh, 16p, bo, ho va chi da xac dinh dugc cac chi s6 da dang loai
cta cac h¢ sinh thai trén, trong do, rimg ngép man c6 1379 loai, vung cira séng c6 1024 loai,
tham c6 bién c6 976 loai va thap hon han 1a trang c6 ngdp nudc (433 loai). Ca vung cira song
va cac khu vuc rimg ngap man déu 1a nhimg sinh canh rat quan trong duy tri mirc d¢ da dang
sinh hoc chung cho viing bién Pong Bic Viét Nam ciing nhu cac ngudn loi thiy hai san khéc.
Hién d3 ghi nhan 26 loai quy hiém theo Sach Do Viét Nam (2007) va 17 loai nguy cép theo
IUCN (2020) cung véi gan 400 loai khac da dugc ghi nhan theo IUCN nhung chua ¢ mirc
do bi de doa. Ngoai ra, c6 4 loai ciing dugc danh gia 1a dac hitu c6 mat trong cac sinh canh
DNN ven bién Pong Bic.
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Mic du vay, cac két qua trén chi ra rang cac HST DNN ven bién Pong Bic van dang
trong qua trinh dién thé hudng t6i trang thai dinh cyc, do do, can phai c6 nhing ké hoach bao
t6n va sir dung hop 1y cac nguon loi thuy hai san cu thé cho ‘ting HST noi riéng va cho toan
b6 khu vuec DNN ven bién Pong Bic néi chung, diéu d6 can thiét c6 sy chung tay ciia cac
cap nganh ciing nhu nhitng cu dan truc tiép str dung va huong loi tir cac HST nay.
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Results of Biodiversity research on Wetland Ecosystem at the
Northeast Coast region of Vietnam
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Abstracts: In this paper, the wetland ecosystems on at the northeast coast region of Vietnam
have been descripted within 4 main ones as mangrove forests, esturines, sea grass bed and
wet grassland. The ecological succession of wetland communities is identified, whereby,
the priory community is white mangrove or black mangrove that often grows in pure
population on liquid mud at the outermost end of the biome, going deeper, it is Kandelia
candel mixed with Bruguiera gymnorrhiza and the central is abundant of red mangroves
while mangrove apple was found on the highest grounds. At species diversity, the richest
ecosystem is mangrove forest with 1379 species, estuarine region has 1024 species, seagrass
bed has 976 species and wet grassland has 433 species. The valued and threatened species
was mentioned in this paper with 26 ones recorded in Vietnam Red Data Book (2007) and
17 ones listed in IUCN Red List Category (2020). Finally, the result show that the ecosystem
in the northeast coastal region has been in ecological succession toward the climax, so it is
necessary to have plans for conservation and rational use of specific aquatic resources for
each ecosystem in particular and for the entire Northeast coastal wetland in general.

Keywords: Ecosystems; Biodiversity; Wetland; Mangrove forest; Northeast coastal.
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Tém tit: Dién bién chét luong nudc séng 1a mot trong nhitng ndi dung quan trong trong
cong tac quan ly moi truong ndi chung va cong tac quan 1y moi truong nude noi riéng. Két
qua danh gia lIam can ctr cho cac quyet dinh vé quan ly nha nudc vé cong tac bao vé moi
truong. Cac phuong phap danh gia chat lwong nude theo chi sd riéng 1¢, chi s6 tong hop va
phan tich xu thé dd duoc str dung trong ghién ctru ndy dé danh gia dién bién chit lugng nudc
song Day doan chay qua tinh Nam Dinh trong giai doan 2011-2019. Két qua phén tich xu
thé cac chi tiéu chat lugng nude cho thiy cac thong s6 COD, BODs, Nitrat, Coliform c6 xu
thé giam tr 2011-2019, thong s6 NH4" ¢6 xu thé tang nhe, cac thong s6 TSS, PO, Crot
¢6 xu thé 6n dinh. Nghién ciru cho thay chit lugng nudc song Day doan chay qua tinh Nam
Dinh c6 chét luong tt va ngay cang duoc cai thién tir 2011-2019. Céc gia trj trung binh
quan trac tir 2011-2019 déu nam dudi QCVN 08-MT:2015/BTNMT cot B1.

Tir khéa: Chét luong nudc; Dién bién chét luong nudce; Song Pay; WQI.

1. M& dau

Danh gia chat lugng nudc 1a mot trong nhiing ndi dung quan trong ciia cong tac quan 1y
cac luu vuc séng. Trong danh gia chat lvong nude hién nay c6 danh gia hién trang, danh gia
tac dong, danh gia dién bién va dy bao xu thé bién dbi cua chat lugng nudc trong tuong lai.
Viéc quan trac va danh gia chat luong nude dinh ky c6 ¥ nghia rit quan trong trong viéc ra
cac quyét dinh ctia cac nha quan Iy méi truong va ‘phuc vu cho cong tac phat trién kinh té xa
hoi. Banh gia chat luong nudc song 1a cong viée rat quan trong phuc vu nhiéu muc dich khéc
nhau nhu dé danh gia hién trang nudc song [ 1], danh gia dién bién chat lugng nude [2], danh
gia rai ro 6 nhiém téi strc khde con ngudi [3-4], rii ro mdi trudng [5], hodc theo ddi va danh
gia cac chat 6 nhidm tiém tang [6] ciing nhu dua ra cac du bao xu thé bién dong chét lugng
nude [7-9].

Cac phuong phap su dung dé dénh gia chat lugng nudce song cling rat da dang tir viéc
danh gia bang cac chi sb riéng 16 [10], cac chi sb tong hop chét luong nuée [11-14], bang
cac phuong phép thong ké [15-19], phuong phap mé hinh hoa [20-21], tri tué nhan tao [22—
23]. Cac phwong phap tuy c6 khac nhau vé cach thirc tinh toan nhung déu c6 muc tiéu 1a danh
gi4 duoc hién trang chit lugng nudc lam cin ¢t cho cic quyét dinh cua cac nha quan ly. Cac
nghién ctru str dung gié tri quan tric cta cac thong sb chat luong nudc, xir Iy théng ké, tinh
toan cac chi sb thanh phan tir 46 dua rac cac danh gia vé chét luong, dién bién va xu thé. Do
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do phuong phap phan tich thong ké va chi s6 chét luong nudc tong hop duoc lya chon dé
nghién ctru chét luong nude song bay la phu hop.

Luu vue séng Day c6 y nghia rat quan trong trong phat trién kinh té xa hoi ciia khu vuc
ddng bang Séng Hong. Cac nghién ciru gan day chi ra rang chat lugng nuéc song Day dang
bi anh hudng do cac hoat dong phat trién kinh té x4 hoi trong luu vuc [24-25]. Song Day
doan chay qua tinh Nam Pinh c6 vai trd to 16n trong viéc cung cAp nude phuc vu phat trién
kinh t€ xa hoi ciia hai tinh Nam Dinh va Ninh Binh tru6c khi chéy ra bién. Trong do vai tro
cung cip nguon nuéce phuc vu cho phat trién nong nghiép la rit quan trong. Viéc quan tric
va danh gia chat luong nudc song Day va dién bién cua nd nham dua ra cac cin cir phuc vu
cho cac ké hoach phat trién kinh té x4 hoi cua khu vuc cling nhu bdo v¢€ va nang cao chét
lwong nudc song 1a rit co y nghia khoa hoc va thyc tién.

Trong nghién ctru ndy, phuong phap phan tich thong ké két hop chi sé chat lugng nude
dé danh gia dién bién chat luong nude song khu vyce nghién ctru v6i cac myc tiéu bao gdm:
(1) Panh gia dugc dién bién chét luong nudc séng Pay doan chay qua tinh Nam Dinh; (2)
Xac dinh duge xu thé bién dbi cua chat lugng nude tr nam 2011 dén 2019. Két qua nghién
ctru 13 can cir quan trong giup cac nha quan 1y méi trudng cé nhitng quyét dinh dung trong
cong tac bao v¢ mdi truong cua dia phuong, dic biét 1a moi truong nude song Day.

2. Phwong phap nghién ciru

2.1. Péi twong va pham vi nghién ciru

Pbi trgng nghién ciru la chat luong nudc song Pay doan chay qua tinh Nam Pinh véi
cac thong so: pH, COD, BODs, DO, SS, Amoni, NO3~, NO2~, PO+*, Cr*, Coliform.
Pham vi nghién ctru: song DPay doan chay qua tinh Nam DPinh (Hinh 1).

2.2. Phwong phap nghién curu

2.2.1. Phuong phap thu thap dir liéu

Dt liéu quan tric duoc thu thap tai 6 diém quan tric doc song Day tir nam 2011 dén nam
2019 tan suat 4 1an/nam lam co s¢& danh gia dién bién chat lugng nudc song (Bang 1).

Bang 1. Toa d¢ vi tri cac diém quan tric.

. Ki hiéu Toa dd
TT Vi tri quan trac miu Ghi chu
X Y
1 XaYén Ml 105°57°16,2”° 20°19°15,7” Khu vyc dau séng
Phong
2 Xa Yén M2 105°59°12,2”° 20°17°09,1”° Khu vuc tram cép nudc
Quang Huyén Y sinh hoat xa Yén Quang
3 Xa Yén Yén M3 106°03°01,4”° 20°14°44,5 Vi tri sau khi séng St
Tri nhdp luu voi song Day
khoang 1,5 km vé phia ha
luu.
4 Xa M4 106°06°09,6”° 20°14°16,2” Vi tri cach diém nhap luu
Hoang véi song PBao khoang 1,5
Nam km vé phia ha luu.
5  Xa& Nghia Huyén M5 106°09'50,0" 20°11'10,0" Diém cach ngd ba song
Son Nghia Quén Liéu khoang 500 m
Hung vé phia ha luu
6 Thi trdn M6 106°06'05,0" 19°59'08,9" Ha luu song, trudce khi d6
Rang ra bién qua cira Pay

Pong




Tap chi Khi twong Thuy van 2022, 734, 28-38; do0i:10.36335/VNJHM.2022(734).28-38 30

2.2.2. Phuong phap xur 1y thong ké

Dit liéu quan tric duoc xtr Iy thong ké bang phan mém thong ké chuyén dung SPSS va
R.

2.2.3. Phuong phap tinh chi sb chét lugng nudc (WQI)

Dé tinh toan chi s6 WQI nhém tac gia sir dung phuong phap ciia Bo Tai nguyén va Moi
truong dua ra theo Quyét dinh sé 1460/QD-TCMT ngay 12/11/2019 cua Tong cuc trudng
Téng cuc Mbi trudng vé viéc ban hanh Hudng din ky thuét tinh toan va cong bd chi s6 chat
lwong nudce Viét Nam (VN_WQI). Bén nhom thong s6 duoc sir dung dé tinh toan WQI trong
nghién ciru nay gdm: Nhém I: thong s6 pH; Nhém III (nhém thong s6 kim loai nang): Cr®';
Nhom IV (nhém thong sb hitu co va dinh dudng): BODs, COD, NH4*, NO3~, POs*~; Nhom
V (nhém théng s vi sinh): Coliform.

Chi giai

® Diém quan tric

Hinh 1. So db vi tri cac diém quan tric.
3. Két qua nghién ciru
3.1. Danh gia dién bién chat lwong nudc theo cac chi tiéu riéng lé

3.1.1. Dién bién thong sé pH

Két qua quan tric cho thiy pH dao dong trong khoang tir 6,4 dén 7,18 véi gia tri trung
binh la 6,91 (Bang 2), trong do6 75,74% gia tri pH trong khoang 6,57 (Hinh 2). Két qua cho
thiy, thong s6 pH c6 dam bao yéu cau cht luong nude phuc vu thity loi va nudi trong thiy
san QCVN 08-MT:2015/BTNMT cot B1.
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Bang 2. Cac gié tri thong ké co ban ciia cc thong sd.

31

TT Thongsd Trungbinh Trungvi DO léch chuAn Min  Max Sai s6 chuén
1 pH 6,91 6,90 0,14 6,40 7,18 0,01
2 DO 5,58 5,50 0,40 4,60 6,80 0,03
3 COD 24,67 24,00 3,49 17,00 35,20 0,26
4 BOD:s 11,76 12,00 2,42 6,00 18,00 0,19
5 TSS 43,38 41,00 17,36 20,00 160,00 1,29
6 Amoni 0,17 0,15 0,08 0,02 0,38 0,01
7 NOs~ 0,96 0,80 0,49 0,13 2,70 0,04
8 NO;~ 0,03 0,03 0,01 0,01 0,07 0,00
9 PO4* 0,15 0,12 0,09 0,01 0,40 0,01
10 Coliform 17,05 17,00 7,52 1,00 33,00 0,56
11 Cré 0,01 0,00 0,01 0,00 0,043 0,00

3.1.2. Dién bién thong s6 DO

Trong giai doan 2011-2019 ndng 4o trung binh cua DO trong nu6e song 1a 5,58 mg/l,
bién dong xung quanh gia tri tir 4,6 mg/1 dén 6,8 mg/l (Bang 2). Nong do DO tép trung ¢ cac
gié tri tir 5-6 mg/1 chiém 80% (Hinh 2). T4t ca cac gia tri DO quan tric dugc déu dat yéu cau
theo QCVN 08-MT:2015/BTNMT céot B1.

3.1.3. Dién bién ndng 46 COD

Nong d6 COD giao dong tir 17 (mg/1) dén 35,2 (mg/l), voi gia tri trung binh 24,67 mg/l
(Bang 2). Nong do COD trong giai doan 2011-2019 c6 93,33% gia tri ndam dudi QCVN 08—
MT:2015/BTNMT c6t Bl (Hinh 2). Dién bién nong do COD tir 2011-2019 cho thay, nong
d6 COD dang c6 xu thé giam tai tat ca cac diém quan tric tr M1 dén M6 (Hinh 3). Gia tri
trung binh ndng d6 COD cua tit ca cac diém quan tric nam 2011 1a 30,3 dén nam 2019 giam
con 21,8. Piéu d6 cho thdy nong do COD trong nudc song Pay dang c6 dau hiéu tbt 1én va
déu dat yéu cau cia QCVN 08-MT:2015/BTNMT cot Bl.

120 120.00% 120 120.00% 120 120.00% 60 120.00%
100 100.00% 100 100.00% 100 100.00% 50 100.00%
_ 80 80.00% . 80 80.00% . 80 80.00% 40 80.00%
] & 5 =E
: 60 60.00% : 80 60.00% : 60 60.00% : 30 60.00%
& & E] &
= a0 40.00% a0 40.00% T a0 40.00% =20 40.00%
20 20.00% 20 20.00% 20 20.00% 10 20.00%
[:} 0.00% [:} 0.00% o 0.00% 3} 0.00%
6657 75 8 85 4 5 & 7 15 20 25 30 35 =35 4 6 B 1012141618
pH DO (mg/fl) €0D (me/1) BODS (mg/l)
50 120.00% 70 120.00% 120.00% 30 120.00%
20 100.00% 50 100.00% L 100.00% 25 s—a—8 | 100.00%
50
%2 80.00% % 10 80.00% 80.00% = 20 80.00%
5 E 3
E 60.00% &30 50.00% 60.00% 15 60.00%
I " 3
=20 40.00% 20 oo 40.00% B 4000
20.00%
0 20.00% © 20.00% ] ' 20.00%
0 0.00%
o L LLELR ==t 0.00%
o 0.00% 0102030405 » 0.00% coosuwgn
25 35 45 55 65 75 05 051152 25 3 S8 c86 o6
55 (mg/l) Amoni (mg/l) NO3 (mg/l) NOZ (mg/1)
20 120.00% 100 120.00% 80 120.00% Cha gidi
u gial
80 100.00% 50 100.00% 70 100.00% B
70 80.00% 50 50.00% I TEn sudt
. 60 80.00% E 60 g%
] s0 2 50.00% @ a0 50.00% —m—% tich iy
i, 50.00% £ w0 £
I e A0.00% e 40.00%
30 40.00% 20
20 20 2000% 10 20.00%
20.00%
10 0 0.00% o 0.00%
0 0.00% £E88888¢8 P o L g
01 02 03 04 05 SRRIRER F T e
PO4 (mg/l) Coliform (MPN/100ml) crét
: ‘ ~
‘ A A A A s X; A X o .
Hinh 2. Phan b6 nong d¢ céac chat 6 nhiem giai doan 2011-2019.
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Hinh 3. Dién bién nong do COD giai doan 2011-2019.

3.1.4. Dién bién ndng d6 BODs

Gia tri BODs trong nude mét song Day giai doan 2011-2019 dao dong tir 6 mg/1 dén 18
mg/l, gi4 tri trung binh nim dat 11,76 mg/l nam duéi ngudng 15 mg/l theo QCVN 08—
MT:2015/BTNMT c6t B1. Trong d6 91,30% cac gia tri quan trac nam dudi mirc Quy chuan
(Hinh 2). Hinh 4 cho thdy ndng d¢6 BODs déu c6 xu huéng giam dan tir nim 2011 dén 2019
vé6i gia trj trung binh nam 2011 tir 15,15 mg/1 xudng 9,83 mg/l nim 2019.

19 -

17 1
15 1

13 A

Mg/l

11 A

9 4

7 A

¢Ml EM2 AM3 XM4 *M5 @M6

5 T T T T T T T T T 1
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 _2020
NAM

Hinh 4. Dién bién nong d6 BODs giai doan 2011-2019.

3.1.5. Dién bién ndng d6 TSS

Nong d6 TSS giai doan 2011-2019 dao dong tir 20 dén 160 mg/l vé6i gia tri trung binh dat
43,38 mg/l. trong d6 c6 82,78% céc gia tri quan tric nam dudi QCVN 08-MT:2015/BTNMT cot
B1 (50 mg/1) (Hinh 2). Dién bién ndng d6 TSS quan tric cho thiy xu thé ndng do TSS trong
nudce song Pay khong bién dong, on dinh trong khoang tir 35 dén 50 mg/l (Hinh 5).

3.1.6. Dién bién néng d0 Amoni, nitrat, nitrit

Thong sé Amoni: Nong d6 Amoni tir nam 2011-2019 dao dong tir 0,02  mg/l dén 0,38 mg/l
voi gia tri trung binh 0,17 mg/l (Bang 2). Trong do 100 % cac gia tri quan trac nam dudi QCVN
08-MT:2015/BTNMT c6t B1 (0,9 mg/l) (Hinh 2). Xu thé dién bién ndng d6 Amoni giai doan
2011-2019 ¢6 dau hiéu gia ting (Hinh 6) voi ndng do trung binh tang tir nam 2011 (0,131 mg/l)
dén nam 2019 (0,251 mg/l). Tuy nhién mic ting ndy van ndm trong giéi han QCVN 08—
MT:2015/BTNMT c6t B1.
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Hinh 5. Dién bién nong do TSS giai doan 2011-2019.
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Hinh 6. Dién bién nong d6 Amoni giai doan 2011-2019.

Thoéng sb Nitrat: Nong do Nitrat trong nude song Day giai doan 2011-2019 ¢6 xu hudng giam

nhe tir ndm 2011 (1,02 mg/l) d&n nam 2019 (0,81 mg/l) (Hinh 7). Vi ndng d6 trung binh 0,96

mg/l, gié tri thap nhat 0,13 gi4 tri cao nhét 2,7 mg/l. So véi QCVN 08-MT:2015/BTNMT cot Bl
voi thong s Nitrat (10 mg/l), 100% céc gia tri quan tric déu nim dudi Quy chudn.

2.5 1

4Ml EM2 AM3 XM4 “M5 @M6

Xp

O T T T T T T T T T 1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
NAM

Hinh 7. Din bién ndng d¢ Nitrat giai doan 2011-2019.
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3.1.7. Dién bién néng d6 Phdt phat

Nong d6 PO4> dao dong kha 16n tir 0,01 mg/l d&én 0,4 mg/l vé6i gia tri trung binh giai
doan 2011-2019 13 0,15 mg/I (Bang 2). C6 93.89% sé mau quan tric duoc nam dudi QCVN
08-MT:2015/BTNMT cot B1 (0.3 mg/l) (Hinh 2). Nong d6 Nong do PO4*> 6n dinh tir 2012—
2016 va c6 xu thé ting nhe tir 2017-2019 (Hinh 8). Tuy nhién mirc ting khong dang ké va
van nam dudi QCVN 08-MT:2015/BTNMT cot B1.

0.4 -
0.35 - ¢Ml EM2 AM3 XM4 *MS ®M6

0.3 - ® ]
0.25 - o

Mg/l
o

0.2 A

0.15 1

0.1 A

0.05 1

O T T T T 1
2010 2012 2014 2016 2018  NaMm 2020

Hinh 8. Dién bién ndng do Phét phat giai doan 2011-2019.

3.1.8. Dién bién ndng d6 Coliform

Nong d6 Coliform khu vue nghién ctru c6 xu thé giam kha rd rét tir muc trung binh nim
2011 1a 5325 MPN/100ml xubng 4254 MPN/100ml nim 2019 (Hinh 9). T4t ca cac gia tri
quan tric tir 2011-2019 déu nam dudi Quy chudn QCVN 08-MT:2015/BTNMT cot B1 (7500
MNP/100 ml). Trong d6 77,22% cac gi4 tri quan tric ndm dudi 5000 MPN/100 ml (Hinh 2).

6500 -
¢M]1 EM2 AM3 XM4 *MS5 @M6
6000 -
5500 -
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4500 -
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4000 -

3500 -
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2500 T T T T 1
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Hinh 9. Dién bién Coliform giai doan 2011-2019.

3.1.9. Dién bién ndng d6 Cr®"

Nong d6 Cr®* khu vuc nghién ctru dao dong tir 0 mg/l dén 0,043 mg/1, trong d6 97,78%
s6 miu nim dudi 0,01 mg/l. C6 98,52% sé miu nam dudi Quy chuin QCVN 08—
MT:2015/BTNMT cot Bl (0.04 mg/l). Nong d6 Cr®" trong tir ndm 2011-2019 xu thé 6n dinh
dudi muac 0,01 mg/l (Hinh 10).
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Hinh 10. Dién bién Cr" giai doan 2011-2019.

3.2. Bdnh gid xu thé dién bién chdt hrong nwée qua chi sé WOI

Két qua tinh chi sé chit luong nuéc WQI tai cac diém quan tric trén song Pay cho thiy
c6 84% cac diém quan tric c6 chat lugng nudc t6t, 16% s diém co chit luong trung binh,
khong c6 diém nao chét luong nude kém va 6 nhiém (Bang 3). Dién bién chét luong nudc
tai cac diém tir M1 dén M5 c6 xu thé tang tir nam 2011 dén nam 2019 va 6n dinh ¢ mirc tét.
Diém M6 chit luong nude tét 1én vao cac ndm 2012-2016 tuy nhién giam di tir ndm 2017—
2019 xudng mirc trung binh (Hinh 11).

Bang 3. Chi s6 chét luong nudc song Py giai doan 2011-2019.

Vi tri Gia tri WOI trung binh ndm song Pay
‘:;‘:z‘ 2011 2012 2013 2014 2015 2016 2017 2018 2019
MI 71 77 78 80 80 82 85 87 79
M2 82 83 87 88 88
M3 69 78 80 81 84 82 85 84 76
M4 74 81 84 83 80 83 84 86 82
M5 71 85 83 82 82 83 83 82 80
M6 65 76 77 78 79 80 74 73 73
100 -
*M]1l EM2 AM3 XM4 M5 eM6
90 -
[ |
X o A a—
— 80 1 ey L 4
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" ® ° °
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Hinh 11. Dién bién chat luong nudc song Pay giai doan 2011-2019.
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4. Két luan

Nghién ctru chi ra rang cac thong s6 COD, BODs, Nitrat, Coliform c6 xu thé giam tir
2011-2019, thong s NHs" c6 xu thé ting nhe, cic thong sd TSS, POs*, Cr®" ¢6 xu thé 6n
dinh.

Chat luong nude song Day doan chay qua tinh Nam Dinh ¢6 chét lugng tot. Dién bién
chat lugng nude ngay cang duoc cai thién tir 2011-2019. Cac gia tri trung binh quan tric tir
2011-2019 déu nam dudi QCVN 08-MT:2015/BTNMT cot B1. Chi s6 WQI cho thay 84% sb
diém quan tric c6 chét lugng nudc tot, 16% c6 chét lugng nudc trung binh.

V6i chét lwong nude séng tot, tinh Nam Dinh ¢6 thé st dung nuée séng phuc vu cho cac
muc tiéu phat trién kinh té x4 hoi cua tinh va khu vue.

Nghién ctru con mot s6 han ché nhu sd liéu vé thong s6 thudc bao vé thuc vat chua duoc
dura vao tinh chi s6 WQIL Nguyén nhan chinh x4c dan toi sy thay ddi chit lugng nudc can co
nghién ctru sau hon.

Loi cam on: T4c gia xin trin trong cam on Trung tim Quan tric Tai nguyén va Méi trudng
tinh Nam DPinh da cung cap so liéu cho nghién ctru nay.

bong gop cua tac gia: Xay dung y tuong nghién ciru: B.H.T., L.T.D.; Lya chon phuong
phz:lp nghién cou: D.H.T., L.T.D.; Thu thap, phan tich, tinh toan xu 1y s6 li¢u: D.H.T., L.T.D.;
Viét ban thao bai bao: B.H.T., L.T.D.; Chinh stra bai bao: B.H.T.

Loi cam doan: Tac gia cam doan bai bdo nay la cong trinh nghién ctru tac gia, chua dugc
cong bo ¢ dau, khong sao chép tir nhitng nghién curu trude day; khong co6 su tranh chap loi
ich.
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Assessment of water quality trend of Day River section in Nam
Dinh Province from 2011-2019
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Abstract: River water quality trend is one of the important parts of environmental
management in general and water quality management in particular. Water quality
assessment results serve as a basis for decisions on environmental management and
protection plans. Water quality assessment by individual parameter, water quality index,
and water quality trend analysis methods were used in this research to assess the water
quality trend of the Day River section in Nam Dinh province from 2011-2019. The trend
analysis results showed that COD, BODs, Nitrate, and Coliform concentration trend
decreased from 2011-2019; NH4' slicely increased; while TSS, PO+, and Cr®"
concentration were stable. The research’s results showed that water quality of the Day River
section in Nam Dinh province had good quality and improved its quality from 2011-2019.
The average monitored parameters concentration from 2011-2019 were under the QCVN
08-MT:2015/BTNMT column BI.

Keywords: Water quality; River water quality trend; Day River; WQI.
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Tém tit: Binh Thuan dién bién han han, thiéu nudc ngay cang gia ting, ngudn nudc dang
ngay cang khan hiém. Dé dam bao dit ngudn nude phuc vu cho phat trién kinh té - xa hoi thi
cong tac quan ly, phong chong han 13 van dé can duoc quan tim. Trong bai bao nay mg
dung chi s han K (chi sb can can nguf”)n nudc), danh gia mc do kho han, thiéu nude va xay
dung ban dd han han tai tinh Binh Thuén d3 cho mot cai nhin téng quan vé han va kha nang
xay ra han va day ciing 1a co s¢ dé tham khao trong thiét 1ap hé thong danh gia, giam sat va
canh bao han han, cho phép dinh hudng khai thac ngudén nudc hop 1y.

Tir khéa: Chi s6 kho han (K); Tan suét han; Binh Thuan.

1. Mé dau

Trong nhiing nim gan day han hén xay ra nhiéu noi trén ca nude noi chung, tinh Binh
Thuén noi riéng, gay ra nh1eu thiét hai, anh hudng dén doi song con nguoi, moi trudong sinh
thai. Nhiéu té chirc qudc té va nhidu qudc gia trén thé gisi da t1en hanh nghién ctru han han
v6i muyc tiéu chung 13 gop phan du béo, canh bao, khai thac nguon tai nguyén nudc hop ly,
han ché tac dong ctia han han dbi véi doi séng con ngudi, san xuit va moi trudng sinh thai
[1]. Hién tuong han han dugc xem la mot trong s6 cac hién tuong khi hau cuc doan, mét loai
thién tai phd bién ¢ trén thé gidi ndi chung va Viét Nam nodi riéng. Viéc nim bit cac quy luat
dién bién khi hau dé quan 1y, khai thac ngudn nudc hop 1y, c6 y nghia cap thiét trong thoi ky
cong nghiép hoa, hién dai hoa dat nudc.

O nuéc ta, d c6 nhiéu cong trinh nghién ctru Gmg dung céc chi s6 han han khac nhau
phuc vu viéc danh gia hién trang, bién doi, giam sat, canh bao va du bao [2-3]. St dung chi sb
kho han K (ty s6 giita phan chi va phan thu cha yéu ctia can can nudce) trong cac nghién ciru
vé han. [4-8] str dung chi s6 K, SPI, ty chuin luong mua (TC), thiéu hut lugng mua (D) va
chi s6 phuc hoi han han (RDI) dé danh gia va xay dung cac ban do han han va thiéu nudc sinh
hoat trén khu vuc Tay Nguyén va Nam Trung Bo. [9-10] st dung chi s6 SPI di duoc ting
dung nghién ctru danh gia, giam sat, canh bao va du bao han han ¢ Viét Nam. [1 1] da su dung
chi s6 Knan dugc tinh toan tir két qua mo phong dong chay tir mo hinh SWAT xay dung ban
d6 phan ving han han luu vyc song Ba. ...

Mai chi s6 han, hé s6 kho han déu ¢ uwu, nhuoc diém khac nhau va mdi khu vuc thuong
phai nghién ctru Ki tung chi s6 han dé 4p dung cho phu hop véi diéu kién khi hau, dién bién
han thyc té da xay ra ¢ dia phuong. Viéc nghién ctru danh gia kho han tai tinh Binh Thuén c6
¥ nghia hét sirc quan trong, 13 co s& dé cac nha quan 1y cac sd, nganh c6 nhirng quyét sach phu
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hop dé khai thac, sir dung ngudn nudce, bd tri mia vu, co ciu cay trong hop 1y va dua ra cac
bién phép thich Gmg v6i han han, nham giam thiéu rii ro han han tir cap x&, huyén trén dia ban
tinh [12]; dic biét & nhimg ving dat hoang héa, kho can trd nén hiru dung theo yéu cau phat
trién kinh té - xa hoi sat voi thuc tién tai dia phuong [13].

2. Phuong phap nghién ciru

2.1. Gioi thiéu khu viee nghién ciru

Binh Thuén Ia mot tinh du){én hai Nam Tmng B9, trong gidi han toa d6 dia ly tir
10°33°42” dén 11°33°18” vi do Bac, tir 107°23°41” dén 108°52°18” kinh d¢ Pong (tap trung
cac huyén) (Hinh 1).

H. Bic Binh

H. Ham Thudn Bic

Qb.
Hoang Sa

Qb,’

anorug 9 a

Hinh 1. Ban d6 pham vi nghién ctru.

Trong nhirng ndm gan day, dudi tic dong cta bién doi khi hau [14-15] da 1am dién bién
thoi tiét thiy van ngay cang phirc tap, biéu hién & nhiét 6 co xu hudng ting, luong mua va
dong chay mua can giam manh cang 1am nguy co suy thoai ngudn nudc, ting kha ning, mirc
d6 thiéu nudc, han han & khu vyc Binh Thuan, dién hinh nhu cac nam 1998, 2004, 2005,
2010, 2013, 2014, 2015, 2016, 2019-2020.

2.2. Co so dir liu

Nghién ciru di sir dung trén 12 tram, trong d6 4 tram khi twong, 2 tram thay vén, 6 diém
do khao sat trong tinh (Hinh 2). D6i véi dién tich tinh B1nh Thudn, s6 diém, sb tram do nhu
véy la tuong « d6i phu hop. Khoang cach cac tram, diém do gan nhat 14 8,3 km va xa nhat 14 45
km. Chu01 s liéu tai cac tram khi tuong, thuy van, diém do mua nhan déan tinh Binh Thuén,
chu yéu bt ddu c6 tir naim 1978 dén 2020, da duoc phuc thim kiém tra theo qui chuén cua
nganh khi twong thity vin, dam bao tinh lién tuc, du dai theo tinh toan yéu cau cho cic dic
trung khi hau, thuy van [16].
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Bang 1. Mang ludi tram tinh Binh Thuén [16].

41

STT Tram Yéu to do Thoi gian
1 PhanRi Nhiét d9, bc hoi, mua, am, gio,.. 1978-2020
2 TV Song Liiy Muc nudc, luu lugng, mua, nhiét do, bdc hoi... 1978-2020
3 Héng Liém Nhiét do, boc hoi, mua, 4m Do khao sat
4 Ma Lam Nhiét d9, boc hoi, mua, 4m Do khao sat
5 Phan Thiét Nhiét d¢, bc hoi, mua, am, gio,.. 1978-2020
6  HamKiém Nhiét d, boc hoi, mua, am Do khao sét
7 TV Ta Pao Muec nudc, lwu lwgng, mua, nhiét 6, béc hoi. .. 1978-2020
8 Nga Ba 46 Nhiét do, bdc hoi, mua, 4m Do khao sat
9 LaGi Nhiét d¢, béc hoi, mua, am, gio,.. 1978-2020
10 Vo Xu Nhiét d9, boc hoi, mua, 4m Do khao sat
11 La Ngau Nhiét do, bdc hoi, mua, 4m Do khao sat
12 Pha Quy Muc nude bién, mua, nhiét d9, boc hoi, am ... 1978-2020
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Hinh 2. Ban 6 mang ludi tram, song sudi tinh Binh Thuan.

2.3. Lira chon chi s6 han va xdy ding phwong phdp phén ving han phii hop thiee té tai tinh

Binh Thudn
a) Dinh hudng Iya chon chi ti€u xac dinh han khi tuong

Chi ti€u xac dinh han phai phan anh dugc cac dac trung co ban sau day vé tinh hinh han

¢ Binh Thuén [8]: )
- Han phan bo theo mua, tiy thudc vao ché do mua.

- Han chu yéu xay ra trong mua kho xong ciing c¢6 thé xay ra trong mot thoi gian nao do

cua mua mua.

- Han c6 thé xay ra ¢ ving ndy nhung khong xay ra ¢ vung khac, than chi trén cung mét

ving han c6 thé xay ra ¢ dia dlem nay nhung khong thé xay ra & dia diém khac.

- Murc d6 han gan lién véi tin suét han, thoi gian kéo dai ctia han va cuong d6 han hay

murc tham hut vé lugng mua trong qua trinh han.
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Qua qua trinh tinh toan, chon loc cac chi tiéu kho han, tan sueflt xuat hién kho hal} tai khu
vuc tinh Binh Thuan. Trong bai bao nay tac gia da lua chon chi s6 kho han (K) [1] d€ nghién
ctru cho khu vuc tinh Binh Thuén.

* Chi s kho han K: Ki =2 (1)
Trong do6 Ei 1a lugng bde hoi Picche thoi doan tinh toan (str dung s6 liéu thang, mua,

nam); Ri 1a lugng mua thoi doan tinh toan (sir dung s6 liéu thang, mua, nam).

Bang 2. Ngudng céc chi tiéu danh gian kho han [1].

Hésd K Khodng gia tri
Am <1,0
Hoi kho 1,0<K<2,0
Kho han 2,0<K<4,0
RAt kho han K>4
* Cong thire tinh tan suat kho han
Ph (%) = T 2)

Trong d6 Ph la tan suat han can tinh (thang, mua, ndm); H 1a sy kién x4y ra han (thang,
mua, nim); m(H) 14 s 1an x4y ra kho han (thang, mua, nim); n(H) 1a s6 1an tinh toan (thang,
mua, nam).

b) Phuong phap phan vung kho han

* Phuong phap phan viung kho han tinh Binh Thuén: Dya theo phuong phap ndi suy
khong gian IDW (Inverse Distance Weight) Dé xay dung ban d6 phan ving han ching t6i da
dung phuong phéap ndi suy khong gian IDW. Phuong phép tinh ndi suy dya theo khoang cach
dén cac tram lan c4n c6 cung diéu kién theo cong thirc sau:

_ 32 o
i

Trong do P 1a tan sudt han han; i 1a chi s6 cc tram 1an cén th i; ri [ khoang cach khong
gian giita 2 diém nghién ctru dén tram thi i; S6 mii b cang cao thi mirc d6 anh hudng cia cac
diém & xa cang thap va mot s6 xem nhu khong dang ké, thong thudng b = 2 [4-5].

* Ban d0 phan ving han khi trong dugc thuc hién véi hai myc tiéu sau:

- Phan anh trung thyc nhiing dac diém va quy luat phan hoa chi yéu vé han han da duogc
phan tich, duc két.

- Cung cap thong tin c¢6 dong va khai quat vé sy hinh thanh cac ving c6 diéu kién han khi
tuong khac nhau.

* Cac nguyén tic xay dung ban dd phan ving han han:

- Bao dam tinh khoa hoc cua so do phan vung thong qua viéc lua chon va xac dinh cac
phan hoa chil yéu vé han han.

- Coi thong tin han dugc mo ta tré cac bang va phu luc sb liéu 1a co s& chu yéu cta so dd
phan vung han.

- Ton trong va quan triét y nghia pho bién vé ranh gidi trong so dd phan vung khi hau, do
d6 ranh gidi trong so d6 phan viing kho han 13 tuong trung cho su qué do giita cac don vi kho
han ké cén.

3. Két qua nghién ciru

3.1. Tinh todn chi sé khé han (K)

Str dung sb liéu ctia 12 tram KTTV trén khu vuc tinh Binh Thuén, tinh toan chi sé kho
han (K) theo thang, két qua tinh toan chi chi s6 kho han trén co s& s6 liéu mua (thang va
nam), boc hoi picher (thang va ndm) cua cac tram khi tugng, thuy van ¢ tinh Binh Thuan.
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Qua két qua tinh toan chi s6 kho han nam ¢ Binh Thuan phé bién 14 0,8-3,2 riéng & Phan
Ri (Tuy Phong) dat tri sd cao nhat 13 3,2; ¢6 nghia la lugng bdc hoi (phan chi) cao hon gan
gap 3 lan lugng mua (phan thu). Noi c6 chi s6 kho han thap hon 0,9 1a Nga Ba 46, La Gi, Vo
Xu, Ta Pao va La Ngau. O Binh Thuén, chi s6 kho han thap dan tir bic vao nam va tir vung
thdp 1én ving cao (Bang 3).

Bang 3. Két qua chi s6 (K) nim tinh Binh Thuén.

Phan Séng Hoéng Ma Phan Ham Ta NgiBa La Phu
Ri Liy Liém Lam Thiét Kiém Pao 46 LaGi Vo Xu Ngau Quy
1978 4,5 1,4 2,1 0,5 0,9 1,3 0,6 1,2 0,7 1,1 0,5 0,0
1979 5,9 1,6 2,6 1,1 1,1 1,7 0,6 04 0,9 1,1 0,5 1,2
1980 24 0,7 2,0 0,6 0,9 0,7 0,7 0,6 0,7 L3 06 08
1981 3,2 1,0 2,6 0,6 1,1 1,1 0,7 04 0,8 L3 07 06
1982 4,1 1,1 2,5 1,2 1,1 1,2 0,7 0,5 0,8 1,3 1,0 0,0
1983 3,8 1,2 2,9 1,7 1,3 1,2 0,7 0,8 1,0 0,8 1,2 0,7
1984 34 1,0 2,5 1,8 1,1 1,1 0,7 1,2 0,7 0,5 1,1 0,9
1985 6,7 2,6 3,6 1,6 1,7 2,6 0,9 1,2 0,9 1,2 1,0 0,6
1986 42 1,2 2,0 1,5 1,0 1,3 0,7 1,4 0,7 05 09 07
1987 44 1,6 2,8 0,9 1,5 1,6 0,8 1,5 1,0 0,7 06 08
1988 4.9 2,0 2,0 0,9 1,1 2,0 0,8 04 1,0 0,9 09 1,4
1989 3,1 1,2 2,7 1,3 1,4 1,3 0,5 03 0,8 0,8 0,6 1,6
1990 34 2,0 2,7 2,0 1,6 1,9 0,7 03 0,9 1,2 0,7 1,1
1991 4,7 2,3 2,2 1,7 1,4 2,2 0,7 04 0,9 L3 08 1,3
1992 3,8 1,8 3,1 2,9 1,8 1,8 0,9 1,2 1,0 0,7 0,7 1,5
1993 3,5 1,8 2,9 1.4 1,7 1,7 Lo 09 0,7 0,7 08 1,9
1994 2,0 0,8 2,0 1,1 1,0 0,8 0,7 0,8 0,8 0,6 0,6 1,2
1995 3,1 1,8 2,6 1,7 1,4 1,7 Lo 09 0,9 0,9 08 1,3
1996 2,0 0,8 1,8 1,1 0,9 0,9 0,7 0,7 0,9 0,7 0,7 06
1997 2,9 1,2 3.3 1,4 1,6 1,3 0,7 09 0,8 0,6 0,8 1,3
1998 2,1 0,9 2,6 1,1 1,1 0,9 0,7 1,0 1,2 0,7 0,7 07
1999 2,0 0,7 1,4 1,6 0,6 0,8 0,6 0,7 0,8 0,6 06 08
2000 23 0,9 1,6 1,3 0,8 1,0 0,6 0,7 0,8 0,6 06 08
2001 2,9 1,3 2,5 1,9 1,2 1,4 0,6 0,8 0,8 0,6 06 09
2002 3.4 1,4 2,4 1,5 1,2 1,5 0,8 1,1 0,9 0,9 08 1,2
2003 2,7 1,2 2,2 1,1 1,1 1,3 0,7 1,0 0,7 07 08 0,6
2004 33 1,3 3,1 2,5 1,3 1,4 1,0 1,2 1,5 0,9 1,0 1,5
2005 3,1 1,3 2,3 2,0 1,1 1,4 0,7 1,0 1,1 0,7 0,7 1,4
2006 2,8 1,2 1,9 1,3 1,0 1,2 0,6 0,7 0,9 0,5 0,6 1,2
2007 2,4 1,2 1,9 1,3 1,1 1,3 0,6 0,6 0,6 0,6 0,6 1,0
2008 2,3 1,1 2,1 1,7 1,2 1,1 0,8 0,7 0,7 0,6 0,6 1,1
2009 3.3 2,3 2,4 1,7 1,5 2,2 0,6 0,8 1,0 0,7 0,6 1,2
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Phan Séng Hoéng Ma Phan Ham Ta NgiBa La Phu

Ri Liy Liém Lam Thiét Kiém Pao 46 LaGi Vo Xu Ngau Quy
2010 3,6 2,0 2,6 2,1 1,5 2,0 L0 09 1,1 1,2 1,1 0,7
2011 2,4 1,6 2,1 1,7 1,2 1,6 0,6 1,0 0,8 0,7 0,7 1,9
2012 2,3 1,2 2,0 1,4 1,2 1,2 0,6 09 0,8 0,6 0,7 1,2
2013 2,3 1,4 3,1 2,0 1,7 1,4 0,7 1,0 1,1 09 08 1,0
2014 4,1 1,5 2,5 2,0 1,4 1,4 Lo 09 0,9 0,9 09 1,3
2015 43 1,8 3,2 2,1 1,8 1,7 1,2 1,2 1,2 1,0 1,1 1,0
2016 1,8 1,4 2,1 1,5 1,2 1,4 0,8 0,8 0,7 1,0 08 08
2017 1,4 0,9 2,8 1,6 1,3 1,0 0,7 0,7 0,7 07 06 05
2018 2,0 1,3 2,6 0,8 1,2 1,4 0,8 04 0,8 6 07 09
2019 2,6 2,0 3,0 0,6 1,6 2,0 0,8 03 0,6 0,8 0,7 1,2
2020 2,1 0,9 2,9 0,9 1,5 0,9 0,8 0,5 0,7 0,8 08 0,7
Trung binh 3,2 1,4 2,5 1,5 1,3 1,4 08 0,8 0,9 09 08 1,0

3.2. Chi sé khé han(K) thang, mua va tan sudt xudt hién

* Chi s6 kho han K trén cac khu vyc

Két qua tinh toan chi s6 (K) theo thang cho thay chi s6 kho han xay ra ¢ tinh Binh Thuan
hau hét vao cac thang dau nam va cudi ndm (trong thoi gian tir thang 11 nam trude dén hét
thang 4 nam sau), chi s6 kho han trén toan tinh pho bién tir hoi khé dén rat kho (K>1,3); tr
thang 5 dén thang 10 cac khu vuc trong tinh cha yéu am w6t dén hoi kho (K tir 0,3 dén 1,6).

Pbi voi khu vyc phia Bic va Trung tAm cia tinh (tram KT Phan Ri, TV Song Lity, KT
Phan Thiét,...) chi s6 kho dén rat kho thuong kéo dai hon so véi phia Nam va Ty nam tinh.
Riéng Tuy Phong, Bic Binh han kéo dai gan nhur quanh nam nhu tram Phan Ri (12 thang),
Hong Liém (11 thang). Di v6i khu vic Tay Nam cua tinh (tram KT La Gi, TV Ta Pao, V5
Xu,...) chi s6 kho dén rat kho thuong kéo dai 6 thang (tir thang 11nim trudc dén thang 4 nam
sau).

* Cac mua kho, 4m trén toan tinh

Muia kho (6 thang):Tir thang 12 nim truéc dén thang 4 nam sau chi s6 K pho bién tir kho
dén rat kho (K > 2,8); riéng thang 11 1a thang chuyén tiép giira miia muwa va miia mua chi s6
K phd bién tir 1,3 dén 3,6. Chi s6 kho han ¢ khu vic phia Dong, Pong Bic va Trung tdm tinh
thuong cao hon so véi cac khu vuc khéc trong tinh, nhidu noi gp hon 3 lan.

Muia mua: Tir thang 5 ndm dén thang 10 chi s6 K pho bién tir rat am dén hoi kho (K tir 0,3
dén 1,6). B6i voi khu vuc Tay nam ciia tinh miia mua cac thang am dén rat am (khong can
tuoi) dai hon so véi phia Bic va Trung tam tinh, thé hién khu vuc nay han it khéc nhiét hon,
chu yéu xay ra han cuc by & mot sb noi trong khu vuc (Bang 4).

Bang 4. Két qua chi s6 kho han (K) thang, ndm tinh Binh Thuén.

Tram 1 2 3 4 5 6 7 8 9 10 11 12 Nim
Phan Ri 71,1 9709 334 153 16 14 14 13 10 12 36 128 32
Song Liy 399 380,01 139 73 09 08 07 08 05 05 14 68 1.4
Héng Liém 595 8833 475 98 16 13 L1 L1 09 12 33 112 25
Ma Lam 372 3083 218 62 10 06 06 05 05 07 1,6 85 1,5

s s

Phan Thiét 29,9 377,8 23,7 4,7 08 07 06 06 05 06 16 5,8 1,3
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Tram 1 2 3 4 5 6 7 8 9 10 11 12 Nim
Ham Kiém 36,8 3093 134 70 09 08 07 08 05 05 14 65 1,4
Ta Pao 240 644 149 29 06 04 03 03 03 05 13 58 0,8
Ngi Ba 46 336 1912 208 28 05 03 03 03 03 04 13 62 08
La Gi 658 4789 207 41 07 04 03 03 03 04 20 51 0,9
V5 Xu 318 371 113 30 07 04 03 03 03 05 13 56 09
La Ngau 363 473 119 28 07 04 03 03 03 05 14 75 0,8
Pht Quy 97 242 93 28 09 07 08 09 05 04 06 14 1,1

Diéu dang luu ¥ 13, trong nhitng truong hop luong bdc hoi thang qué cao va lugng mua
thang qua thap, chi s6 K cao hon 100 thi chap nhan gia tri tdi da 12 100 (c6 nghia 1a phan chi
cao hon phﬁn thu 100 1§n). Thuec té cho théy, voi gia tri tdi da c6 thé hinh dung dugc muc do
kho han & cac vung trong tinh.

* Tan suat kho han trén cac khu vuc tinh

Khu vyc phia béc va trung tam tinh: Tan xuat xuét hién chi s6 kho han tir kho dén rat kho
chiém ty 1& 79-100% (Bang 5). Khu vuc phia nam tinh:TAn xudt xuat hién chi sb kho han tir
hoi kho dén kho chiém ty 18 9-23%. Riéng huyén dao Phti Quy chi s6 kho han xay ra tir thang
12 nam trudc dén hét thang 4 nam sau. Tan xuét xuét hién chi sé kho han hoi khé chiém ty 1¢
48,8%. Mua mua kho trén dia ban tinh Binh Thuén déu c6 tan suit xay ra kho han tir kho dén
rat kho chiém ty 1¢ 83—100%; hoi kho dén 4m chiém ti 16 0-17%. Nguoc lai mua mua tan suit
kho han gan nhu 4m dén hoi kho.

Bang 5. Chi $6 kho han mua, ndm va tAn suét xut hién tai cac tram (Pon vi: %).

Mirc d§ han

Tram Rit Khb Hoi Am Rit 4m K(MK) K(TBNN) Mitc dd han

kho kho nam
Phan Ri 233 69,8 7,0 0,0 0,0 10,3 3.2 Kho
Séng Liiy 0,0 11,6 67,4 20,9 0,0 4,1 1,4 Hoi kho
Hong Liém 0,0 83,7 16,3 0,0 0,0 7,2 2,5 Kho
Ma Lam 0,0 14,0 67,4 18,6 0,0 4,5 1,5 Hoi kho
Phan Thiét 0,0 0,0 83,7 16,3 0,0 3,6 1,3 Hoi kho
Ham Kiém 0,0 11,6 69,8 18,6 0,0 14,6 1,4 Hoi kho
Ta Pao 0,0 0,0 9,3 90,7 0,0 2,6 0,8 Am
Ngi Ba 46 0,0 0,0 233 55,8 20,9 2,5 0,8 Am
La Gi 0,0 0,0 18,6 81,4 0,0 3,2 0,9 Am
Vo Xu 0,0 0,0 233 74,4 2,3 2,9 0,9 Am
La Ngau 0,0 0,0 14,0 83,7 23 2,7 0,8 Am
Phu Quy 0,0 0,0 48,8 46,5 4,7 2,2 1,0 Hoi kho

3.3. Bdn do phdn viing khé han

Trong qué trinh phén tich tinh chat, mirc d6 va phan ving han cac nha nghién ctru lya
chon chi sb kho han thang va nam. Hai chi sb nay vira c6 kha niang phan anh can can thu chi
vé nudc trong cac thang ciling nhur trong ca nam vira 1a co s& ciia viée phan dinh cac mua kho/
am trén timg khu vuc va trén pham vi toan tinh. Phan hoa vé han gan lién voi phan hoa vé
mua, dic biét vé mua mua [17].
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Trén mdi ving kho han hinh thanh nhiéu tiéu ving c¢6 cip d6 han khac nhau [18]. Tuy
véy cap d6 han ning xay ra hau khip trén céc tiéu ving thudc khu vuc tinh. Trén nén chung 1a
khi hau nhiét doi gi6 mua nhung do sy phan hoéa va nang 1én cua dia hinh, khi hau Binh
Thuén di phan hoa thanh nhimng ving va tiéu ving khé han véi mot sé khac biét so véi cac
khu vuc khac ¢ Viét Nam (Hinh 3).
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Nhu vay chi sé danh gia mirc do kho han xay ra mua kho tir thang 11 nam trudc dén
thang 4 ndm sau 1a rat pht hop v6i tinh hinh mua tai tinh Binh Thuan, tong lwong mua toan
muia kho cac noi phd bién tir 125-490 mm, chiém khoang 13—-23% & miic rat thap so voi tong
lwong mua ndm. Trong khi d6 lugng mua ndm khu vuc bic va ven bién chi dat 700-1.260
mm/ndm. Khu vyc phia nam lugng mua nam dat ttr 1.600-2.200 mm/nam.

4. Két luan

Trén co s6 bo s6 liéu KTTV (thoi gian va khong gian), két hop véi s6 liéu khao sat khi
hau st dung cac cong thire tinh toan cac chi s6 han (K). Chi s6 han d3 thé hién dugc céc vung
han khac nhau trén dja ban toan tinh vé cép d6 han, thoi gian han, thoi gian két thic dot han,
thoi gian dot han kéo dai,.... Két qua tinh toan, danh gia chi sb han sat véi nhitng ndm han
thuc té da xdy ra trén dia ban tinh Binh Thuan. Cac chi s6 kho han thang, mua, ndm déu trung
v6i thoi ky it mua trong ndm. Viéc phén tich lya chon, ing dung chi s6 kho han (K) 1am cong
cu tinh toan kho han tuong ddi phu hop so vdi cac chi s6 kho han khac da néu & trén (SPI,
D,TC, Khan,...). Riéng cac chi s6 SPDI, SWSI khong kha quan vi s6 liéu nude ngam, do am
dat,...rét it hodc khong cé. Xac dinh tan suat xuat hién kho han xay ra trén dia ban tinh theo
thang, mua (theo chi s6 K) lam co s& cho viéc xdy dung ban d6 phan ving kho han thang,
mua, ndm phuc vu cho cong tac du bao va giam sat han han khu vyce tinh Binh Thuén.

Nhu da phan tich tinh hinh han hén trong nhitng nim gan day ciia ca nudc ndi chung va
tinh Binh Thuén noi riéng da cho thay han han, bién ddi khi hau da lam anh hudng rat 16n dén
phat trién kinh té cling nhu doi séng ctia ngudi dan [ 11, 14, 15]. Binh Thuan dugc xem 1a tinh
kho han nhit ca nuéce chi sau Ninh Thuan, lugng mua trung binh nam thép, kha nang cung
cap ngudn nudc trong mua kho gip rat nhidu khé khin cho san xuét; dic biét han thuong gay
gat nhit vao nhiing thoi ky El- Nino manh [19-20]. Phan bé mua theo khong gian va thoi
gian hét sirc bat loi cho cdy trong; dic biét 1a khu vuc Tuy Phong, Bic Binh, Him Thuén Bic.
Muia khé han chiém tir 7-9 thang trong nam, trong do tir thang 1 dén thang 4 hang nam la kho
han nang. Cubi nam 2019 dau nam 2020, dién bién han phuec tap, anh huong dén doi séng
kinh té x3 hoi, tinh Binh Thuan phai cong bd mirc d6 han cép 2.

Viéc xay dung ban dd kho han hang thang, mua, nam khu vyc tinh Binh Thuén trén dua
trén chi s6 (K) chua thé hién hét tic dong ciia han han & cac ving. Dé xay dung ban do sat voi
tinh hinh dién bién han tai cac vung, tiéu vung can xem xét mot cach téng hop cac loai han:
han khi tuong, han néng nghiép va han thily van. Tir d6 c6 thé sir dung dé danh gia va giam
sat han han trén pham vi toan tinh. Ban d6 phan ving han han 1a co s& c6 thé ap dung vao
trong cong tac du bao, canh bao han sém hi€u qua trén dia ban tinh.

bong gop cua tac gia: Xy dung ¥ tuong nghién coru: NH.T., T.V.H., T.T.N.; Lya chon
phuong phap nghién coru: N.H.T., T.V.H., T.T.N.; Thu thap, phén tich, tinh toan xtr 1y s6 li¢u:
N.H.T., T.V.H., T.T.N.; Viét ban thao bai bao: N.H.T., T.V.H., T.T.N.; Chinh stra bai bao:
N.H.T.

Loi cam on: Téc gia chan thanh trong cam on tdi Pai Khi tugng thiy van tinh Binh Thuén,
Ban chi huy phong chéng thién tai, tim kiém ctru nan tinh Binh Thuan da phdi hop dé hoan
thanh dé tai va c6 bai bao nay. Tran trong cam on Ban bién tap Tap chi Khi tugng Thity vin,
Téng cuc Khi twong Thay van.

Loi cam doan: Tac gia cam doan bai bao nay la cong trinh nghién cuu tac gia, chua dugc
cong bd ¢ dau, khong sao chép tir nhitng nghién ctru trudc day; khong co su tranh chap loi
ich.
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Abstract: On Binh Thuan province, drought, lacking of water shortages, water resources
are increasingly scarce. To ensure enough water for socio—economic development, the
management, prevention—term problems that need attention. Nowadays, many of defferent
calculating indexes have been applies many countries and Viet Nam. This paper has
presented dronght index (K index of water balance) assessing drought, lack of water and
construction of drought map on Binh Thuan province gave an overview about the term and
limited ability to occur on river basin and this is also the basis for establishing reference in
the evaluation system, monitoring and drought warning.

Keywords: Drought Index (K); Droughty frequency; Binh Thuan Province.
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Tém tit: Trong nhirng nim gén day do anh huong cua Bién d6i khi hau (BDKH) va nudc
bién dang (NBD) lam cho xu thé bién d6i muc nudc tai cac tram ven bién c6 xu huong gia
tang nhanh. Bai bao nay nham muc dich danh gia xu thé bién d6i muyc nudc tridu va tmg
dung phan mém Utide tinh toan, du bao thay triéu tai cac tram do myc nudc ven bién khu
Nam B¢. UTide la chuong trinh phén tich va du bao thuy tridu bang phuong phap phén tich
dleu hoa, diém nbi bat cua UTide so voi cac mo hinh dy bao muc nudce triéu khac 1a ni troi
vé kha nang phan tich chudi s6 liéu nhiéu nim, sb liéu bi 13i, thiéu. Nghién ctru nay tap
trung phan tich hr:ing sb triéu tai cac tram Viing Tau, Vam Kénh, An Thuan, Ganh Hao,
S6éng Pdc, Rach Gia dua trén sb liéu myc nudc gid thyc do tir ndm 2010 dén 2019, UTide
da phan tich dugc 68 phan tridu va sb phén triéu ndy dugc st dung dé du tinh muc nudc
triéu. Két qua kiém dinh muc nuée triéu nam 2020 cho théy dao dong muc nudce tinh toan
pht hop véi dao dong muc nudce thuc do v6i hé sb tuong quan tai cac tram: Ving Tau: 1a
0,964, Vam Kénh; 0,97, An Thuan; 0,97, Ganh Hao; 0,959, Song bdc: 0,85, Rach Gia; 0,79.
Vi vay, Utide c6 thé dung dé du bao muc nude cac tram chju anh huong triéu cho khu vuc
Nam BJ.

Tir khéa: Bién doi khi hau; Xu thé; Utide; Nudc bién dang.

1. Pit van dé

Trong bdi canh loai ngudi dang phai ddi mat va nd luc tng phé véi nhitng tac dong khon
ludng ctia bién ddi khi hau, thi bién va dai dwong mot 1an nita lai chimg t6 vai trd quan
trong toan cau cua nd. Hién nay, dai duong va bién c6 kha nang thu va luu gitr dugc 30%
luong CO; thira trong nhom khi nha kinh tir bau khi quyén ctia Trai dat va néu lam cho dai
durong lanh manh hon thi kha ning nay tiép tuc ting 1én. Tuy nhién bién ludn tim 4n nguy co
giy nén nhiing tham hoa thién tai nguy hiém: Bio, nudc dang do bio, song 16n. Theo kich
ban BDKH cho Viét Nam nam 2016 [1], tinh trung binh cho toan dai ven bién Viét Nam,
myc nuoce bién tang khoang 3,50+0,7 mm/nam. Khu vyc ven bién Trung Bo tang manh nhét
véi toe do tang khoang trén 4 mm/nam, trong do 16n nhat tai khu vuc ven bién Nam Trung
B véi toe do tang dén trén 5,6 mm/nam; khu vuc ven bién vinh Bic Bo co mic ting thip
hon, khoang 2,5 mm/nam. Két qua tinh toan cho thay, ngoai trur tram Con Co va tram Quy
Nhon ¢6 xu thé khong 5 rang, khong thoa mén tiéu chuan kiém nghiém, s liéu tai hau hét
cac tram déu théa mén tiéu chuan. Tai hau hét cac tram, muc nude bién c6 xu thé ting, véi
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tbc d6 manh nhét vao khoang 5,58 mm/nam tai Phi Quy va 5,28 mm tai Thé Chu. Tinh trung
binh, muc nudc tai cac tram hai van cua Viét Nam cé xu hudng tang ro rét véi muc tang
khoang 2,45 mm/nam. Néu tinh trong thoi ky 1993-2014, myc nude bién trung binh tai cac
tram hai vin déu c6 xu thé ting v6i murc do tang trung binh khoang 3,34 mm/nam. V6i xu
thé tang cia NBD clng vOi hién tuong tridu manh s& gy tac dong manh dén khu vyc ven
blen Hién tuong thuy trleu trong cac bién va cac ving ven bién anh huong rat 16n t6i doi
song, sinh hoat va kinh té ciia con nguoi. Do tac dong cia cac luc tao triéu c6 tinh chat tuan
hoan ma trong bién va dai dwong hinh thanh ché do chuyén dong tudn hoan ctia nude goi 1a
hién twong thuy tridu [2-3]. Viéc nam bat quy luat thily triéu trong cac ving bién va ven bién
13 nhat thiét nham phuc vu cho doi sdng sinh hoat va phat trién kinh té.

Viéc nghién ciru va dy bao thiy triéu trén thé gidi dwoc thuc hién tir sém [4] da phan
tich va du bao thuy triéu ¢ ving nude ndng bang phuwong phap binh phuong tdi thiéu dé xac
dinh hing sb diéu hoa thuy tridu. DPay ciing 1a phwong phap du bao thiy triéu thudong duogc
st dung trong thoi gian trudc day, d6 chinh xac cua phuong phap binh phuong t6i thiéu hoan
toan phu thudc vao chudi sb liéu quan trac muyc nude phan tich, didu _nay tuong d6i dé dang
voi cac tram hai van co chudi sé liéu quan tric du dai de phan anh day du chu ky thién van,
nhung lai rt kho khan cho nhiing khu vic khong c6 s6 liéu hodc chudi so liéu ngan. Nam
1972, [5] dua ra 1y thuyét phén tich diéu hoa, sau d6 [6-7] mé& rong trinh tmg dung boi voi
su hd tro ctia chuong trinh Fortran vao nam 1977 va 1978. Nam 2002, [8] da ung dung
phuong phap phan tich diéu hoa xay dung va tich hop vao mot sd chuong trinh nhu T_tide
var T tide [9]. Pén nam 2011, [10] da phan tich va dy bao thuy triéu sir dung Utide duoc
phat trién tir phan mém Utide. [11] nghién ctru st dung phuong phap phén tich Harmonic la
mot thuat toan phan chia dit liéu thanh mot s6 hitu han cac thanh phan diéu hoa, str dung hop
cong cu dya trén MATLAB dé phan tich duoc niang luong thiy triéu tir cac tuabin thuy triéu.

Trong tu van, thiét ké cac cong trinh xdy dung lién quan dén ving anh huong tridu nhu
hé théng giao thong thuy, cac cang, co s ha tang & ving bién va ven song doi hoi viéc nghién
ctru k¥ vé myc nude thuy tridu nham dam bao d¢ an toan va tinh bén vitng, tranh truong hop
lang phi khi sau mot thoi gian ngan sir dung da phai tu sira va nang cap [12]. Nam 2000, [13]
da img dung phuong phap binh phuong nho nhat vao _phan tich thuy triéu va dong triéu. Bén
nidm 2009, [14] nghién ctru so dd chi tiét phan tich diéu hoa thuy triéu. [15] di sit dung Mike
21 tinh toan thily triéu ving ven bién Ninh Thuan trong nghién ctru “Nghién ciru mé hinh
tinh toan thiy triéu vung ven bién Ninh Thuan”.

Hién tugng thuy tridu di duoc nghién ctru tir rit som, né duge du bao kha chinh xac ¢
ngoai ving bién nudc sdu, tuy nhién khi vao viing ven bo thi viéc du bao thuy triéu bat dau
c6 nhitng kh6 khan nhét dinh. Tai vung bién Nam B0 noi ¢6 ché do ban nhét triéu khong déu
o bién bong va nhat triéu khong déu o bién tay, tai ddy hang nim thuong xuét hién cac dot
triéu cuong 16n [16] xuat hién vao cac thang 10-12 giy ngap lut nghiém trong anh huong
dén doi séng cla nguoi dan ven bién Nam B do vay viéc dy bao trude thity tridu 1a rat can
thiét dé tung pho véi triéu cuong & khu vueec Nam Bd. Trong bai béo nay, nhdm nghién ctiru
danh gid xu thé bién di cua muc nudce tai Viing Tau, Vam Kénh, Rach Gia tir 1980-2019 va
su dung phén mém UTide dé phan tich dao dong va dy bdo muc nudc mot sb tram phia khu
vuc Nam bd nhu: tram hdi van Viing Tau, tram thuy van Vam Kénh, Tran D&, An Thuan,
Ganh Hao, Song Pdc va Rach Gia bang phuong phép phan tich diéu hoa. Két qua du bao
som muyc nudc tricu 14 tai liéu tham khao cho cc co quan quan 1y 1ién quan tng pho véi hién
tugng thuy triéu dang cao, tir d6 gop phan giam thiéu tic dong cua thuy triéu dén doi séng
ngudi dan khu vuc ven bién & Nam B9.

2. Dir liéu va phwong phap nghién ciru
2.1. Dit liéu va khu vuc nghién cuu

S liéu st dung trong nghién ctru 1a sb liéu muc nudce dic trung (trung binh, max, min)
tai cac tram Viing Tau, Vam Kénh, Rach Gia tir 1980-2019, va dit liéu myc nudce gid tir ndm
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2010-2019 tai 8 tram do muc nudc ven bién nhu: Viing Tau, Vam Kénh, Bén Trai, An Thuan,
Tran D¢, Ganh Hao, Song Doc, Rach Gia dung dé tinh toan hang so triéu la co s¢ du bao
muc nudc thuy triéu. Vi tri cac tram thé hi¢n trén Hinh 1.

VITRI CAC TRAM DUBAO THUY TRIEU G NAM BO
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Hinh 1. Vi tri cac tram do myc nudc dung dé du bao thuy triéu.

Vi tri dia 1y khu vuc Nam B4: Phia tay giap Vinh Thai Lan, phia dong va Dong Nam
giap bién Dong, phia bic va Tay Bac giap Campuchia va phia dong bic giap véi Duyén Hai
Nam Trung Bo va Tay Nguyén (mién Trung, Trung Bd). Dja hinh trén toan ving Nam B
kha bang phing, boéng Nam B¢ c6 do cao tir 0-986 m. Tay Nam B c6 d6 cao trung binh kha
thip gan 2 m, chu Yyéula mién dat ctia phu sa méi. C6 mot s6 nui thip & khu vuc mién tay
tinh An Giang, mién Tay tinh Kién Giang va Campuchia.

Ché d6 thuy tridu: Tai Nam B tir Ba Ria—Viing Tau dén gan miii Ca Mau: c6 ché do
ban nhat tridu khong déu. o lém khoang 3,5-2,0 m, tr miii Ca Mau dén Ha Tién: nhat triéu
khong déu véi do 16n triéu khoang trén duéi 1 m.

Déi véi khu vue ven bién Nam Bo, hién tugng ngap khi triéu cuong thuong xuyén xiy
ra vao mot sb ngay cua cac thang cudi va du cua nam (tir thang 10 nam trude dén thang 2
nam sau). Day 1a thoi gian tap trung nhidu nhan t6 két hop nhu bién do thuy tridu 16n, gié
mua manh va c6 thé c6 hoat dong cua bdo, ap thap nhiét doi nén gy ra triéu cudng két hop
nuge bién dang cao. Nhitng ndm gin day, nhiéu ky luc vé do cao muc nudce bi pha vo. Dot
triéu cudng vao cudi thang 9 dau thang 10/2019 véi myuc nude quan tric duoc tai tram Pha
An trén song Sai Gon (1,77 m ndm 2019 so voi 1,44 m nam 1999).

2.2. Phwong phap nghién ciru

2.2.1. Kiém nghiém phi tham s6 Mann—Kendall (M—K test)

Phuong phap kiém nghiém Mann—Kendall 1a phuong phap dugc ap dung rong réi trén
thé gioi. Tai Viét Nam dé c6 mot s tac gia su dung phuong phap nay [17] da dung “Kiém
nghiém phi tham s6 xu thé bién ddi ciia mot s6 yéu td khi tuong giai doan 1961-20077; [18]
da “Danh gia xu thé bién ddi ciia lugng mua thdi doan 16n nhat & Tp. H6 Chi Minh giai doan
1971-2016 bang kiém dinh phi tham sé6 Mann—Kendall”. Kiém nghiém Mann—Kendall so
sanh d6 1on tuong dbi cua cac phan tir trong chudi dir liéu, diéu nay co thé tranh duoc cac gia
tri cuc dai hodc cuc tiéu cuc bd cua chudi sb lidu. Néu gia thiét rﬁng co mot dir liéu
theo chudi trinh ty thoi gian (x1, X2, ... Xa) vOi xi biéu dién s6 liéu tai thoi diém i tai mdi mot
thoi diém thi mdi gia tri dit liéu tai mdi thoi diém duoc so sanh véi cac gid tri trén toan chudi
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thoi gian. Gid tri ban dau cua thong ké Mann—Kendall, S 13 0 (nghia 1a khong c6 xu thé). Néu
mot dir li€u & mot thoi diém sau 16n hon giél tri cia dir li€u & rp@t tl~1(‘wi diérp nao doé trudc day,
S dugc tang thém 1; va nguoc lai. Xét chuoi X1, X2, ..., Xn bi€u dién n diém dir liéu trong do6
xj 1a gia tri dir 1iéu tai thoi diém j. Khi d6 chi s6 thong ké Mann—Kendall dugc tinh boi.
N-1 N
S=>" sign(x;-x,) (D
i=l j=i+l
Trong do:
1 khi X; — Xj >0
sign(x; —x;)3 Okhix;—x; =0 )
—lkhlxl—x] <0
Gié tri S > 0 chi xu thé ting, S <0 chi xu thé giam.
Phuong phap xu thé Sen (Sen’s slope)
Dé x4c dinh d6 16n cia xu thé chudi Q (d6 déc duong xu thé) ta dung udc luong Sen
Q 12 median cta chudi n(n—1)/2 phan tir

Q—medlan{ P }le 1,2,....n=1;j>1 3)

Q > 0 chudi ¢6 xu thé ting va nguoc 12_11.

2.2.2. Phuong phap du béo thay triéu

H¢ phuong trinh co ban:

Budc dau phan tich triéu thuc st dung phuong phap binh phuong t61 thiéu cho cac song
thanh phan nham tim ra céac hang s6 diéu hoa (pha va bién do) phu hop cua chung.

Biéu thirc d6 cao thiy tridu (y;) bang phuwong phap phan tich triéu diéu hoa duoc viét lai
nhu sau:

M M
yi = CO + Z A] COS[ZT[(O'jti - ¢])] = CO + Z[CJ COS(ZTTO'jti) + S] Sin(ZTTO'jti)] (4)

Trong d6 t; 1a thoi gian chudi quan tric; M 14 sé séng can phan tich; o; 13 tan sé goc clia
song; Co 1a nuc nudc trung binh; Aj = (Cj2+Si2)1/2 12 bién do tridu; @ = (1/27).(arctanS;/C;)
la pha song.

Trong N sb myuc nudc timg gid, tong sai s6 binh phuong ctia muce nude quan tric va muc
nudce phan tich dugc tinh nhu sau:

€= Z{\Izl[YI — CO — Zjl\il(C]'COSZTIO'jti + S] sin 2T[G]'ti)]2 (5)

Dao ham phuong trinh trén theo Co, Cj, Sj j=1, M). Ta c6 2M+1 phuong trinh c6 dang

nhu sau:

M M -
0= =23 (i —Co — Yj=1Cjcos2majt; + Xj=1 Sjsin Zijti) (-1 (6)
_ M M ;
0=-—=2%N 1(y1 — Xj=1Cjcos2moyjt; + X2 Sj sin 2thjti) (—cosZnojti) @)
M M . .
0=—=2%" (v - — Xj=1Cjcos2majt; + X i=, Sj sin 27wjtl-) (—sin 27wjtl-)(8)
Thiét lap du:qc mot ma tran dé gléi hé phuong trinh nhu sau:
N oo C; ... Cum 5 S ... Sum G i
¢ CCh Gy ... €C, CSn CSyu ... CS5, el TN i cos2rant;
C; CCn CCp ... CCi, CSn CSpn ... CS5, C, Z;\;. yi cos 2ot
E : : : : : : . (9)
Cy CCuyy CCp, ... CCym CSpy CSy, ... CSum Cwum i vicos2mant;
S, SC. SCa ... SC,, SSu SSao ... SS, 5, N visin2xont;
5:3! 5Ciu SC:“ - SC:\: M 55:;1 55:5: —- SSmm Sf\l TN ws ;n 2xoats

Giai phuong trinh ma trén trén ta s€ xac dinh dugc cac hang sb diéu hoa (bao gém bién
do trleu va pha dao dong) can phén tich. Khi da c¢6 duoc bién do va pha dao dong cua timg
song triéu thanh phan ta thé vao phuong trinh (4) dé tinh toan va du bao dao dong muyc nuéce
theo thoi gian bét ky.
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Phan mém phan tich va dy bao muyc nuéc tridu Utide

Su phat trién cua phan tich triéu diéu hoa dugc phat trién boi su can thiét dé thuc thi cac
phan tich thiy triéu trén mot chudi nhiéu nim ciia cac quan trac da duge thu thap hién tai
trong nhirng khoang thoi gian khong déu [10].

Phan mém UTide bao gbém 3 ham:

ut_solv.m (dé phan tich diéu hoa cho dong chay triéu va muc nudc);

ut_reconstr.m (str dung két qua phan tich dé du bao dong chay tridu va myuc nudc);

ut_constants.mat chtra cac hang sd tinh bao gdm 146 song triéu thanh phan.

Phin mém Utide duoc chay trén nén Matlab.

$6 liéu muc nwdc Toa d6 tram du bao
i)
) Chuyén vao dinh .
dang Matlab
r
Pura dit liéu input
vao Utide
Tinh toan 146 hang | Kiém dinh két qua
sb séng }
R2=065

Niy dung ban tin du
bao thiy triéu

Hinh 2. So d thyc hién du bao thiy triéu bang U Tide.
3. Két qua va thao luan

3.1. Xu thé bién doi mwc nwoc triéu tai Nam Bo

BDKH dang la thach thirc chung cua nhén loai, trong d6 biéu hién cua3 BDKH la sy gia
tang cua nhiét do, lugng mua, cac hién twong thoi tiét cuc doan va myc NBD, dé danh gia
xu thé bién ddi ciia myc nude & Nam Bo bai bao sir dung s6 liéu myc nude trung binh, max,
min tai Viing Tau, Vam Kénh, Rach Gia tir 1980-2019.

Dé danh gia xu thé bién d6i muc nudc dic trung nim, nghién ciru ndy sir dung phuong
phap kiém dinh Mann—Kendall va xu thé Sen. Kiém dinh Mann—Kendall duoc st dung voi
mirc y nghia thong ké 14 o« = 0,1 (xac sudt pham sai 1am loai I khong qua 10%). Cac tram nao
M-K test thoa mén mirc y nghia théng ké nghia 1a dudng xu thé dam bao mirc do tin cay.
Két qua kiém dinh duogc thé hién & Bang 1. Tai bang nay cho thiy xu thé bién d6i cua luong
mua ndm co xu thé tang (tri sd6 M—K > 0) & tit ca cac tram va thoa mén ¥ nghia thong ké (o
<0,1), nhu vay c6 thé khéng dinh BDKH lam cho myc nudc trung binh, max, min ¢ Viing
Tau, Vam Kénh va Rach Gia c¢6 xu thé ting.
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Bing 1. Két qua kiém dinh M—K xu thé bién d6i ciia myc nuéc & Nam Bo.

55

Htb VI Hmax VI Hmin VT Htb VK Hmax VK Hmin VK Htb RG Hmax RG Min RG

N 40 40 40 40 40 40 40 40 40
Min -34 116 -332 -19 136 -268 -8 70 =72
Max -16 148 -279 4 176 218 17 120 -30
Mean -23.93 133.2 -302.3 -7.125 157.7 -236.4 3.025 87.78 -57.2

Median 24 136 -301 -6 160 -232 3 88 -59.5

SD 5.071 8.862 12.36 6.988 10.12 11.94 7.141 10.68 10.72

M-K 300 347 103 512 473 340 557 88 617
Var(S) 85.36 85.53 85.68 85.55 85.64 85.61 85.69 85.67 85.71

Z 1.426 0.5 0.453 0.501 1.037 -0.107 —0.198 —1.188 —0.198

x 2E-04 3E-05 1E-01 1E-09 2E-08 4E-05 4E-11 2E-01 3B-13
Sen's 0.25 0.5 0.25 0.527 0.655 0.667 0.55 0.14 0.77

VT: Viing Tau, VK: Vam Kénh, RG: Rach Gia
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Hinh 3. Xu thé bién d6i muc nudc trung
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Hinh 3 thé hién xu thé bién ddi caa muc nudc trung binh, max, min tai tram Viing Tau,
két qua cho thdy ca muc nudc trung binh, max, min déu c6 xu thé ting, trong d6 muc nude
max c¢6 xu thé ting nhanh nhat véi téc d6 0,5 cm/nam, tiép dén 13 muc nudc trung binh ting
0,25 cm/ndm va cuc tiéu tang 0,163 cm/nam. Xu thé tang cua muc nudc bién tai Viing Tau
phil hop voi xu thé ciia muc nudc trén bién Pong [1].
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Hinh 4. Xu thé bién d6i muc nude trung binh,
max, min tai Vam Kénh tir 1980-2019.
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Hinh 4 thé hién xu thé bién d6i cua muc nude trung binh, max, min tai tram Vam Kénh,
gidéng véi tram Viing Tau két qua cho thay ca muc nudce trung binh, max, min déu c6 xu thé
tang, tuy nhién c6 thé théy tdc do xu thé tai tram Vam Kénh tang nhanh hon so véi tram Viing
Tau, trong d6 muc nudc cuc dai va cuc tiéu co xu thé tang nhanh hon so v61 muc nudc trung
binh véi toc do tuong ung la: 0,66 cm/nadm, 0,65 cm/nam va 0,52 cm/nam.

20 140
120
15 y=0.5512x - 1098.9
1 =
10 00 429%- 197.36
O
&) 80
nﬂl 5 ‘:I
= g 60
=
0 = 40
-5 20
-10 0
1980 1985 1990 1995 2000 2005 2010 2015 1980 1985 1990 1995 2000 2005 2010 2015
0
Hinh 5. Xu thé bién d6i myc nudc trung binh,
-20 max, min tai Rach Gia tir 1980-2019.
Q
mI
=-40 y=0.7778x - 1613.3
£
=
-60
-80
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Hinh 5 thé hién xu thé bién d6i ctia muc nude trung binh, max, min tai tram Rach Gia,
giéng véi tram Viing Tau va Vam Kénh, myc nudce trung binh, max, min déu c6 xu thé tang,
tdc do tang nhanh nhét 13 myuc nuée cuc tidu véi toe dd 0,77 cm/nam, muc nude trung binh
tang 0,55 cm/ndm va cuc tiéu tang 0,14 cm/nam.

3.2. Ung dung Utide dy bdao myc nuoc triéu tai Nam Bé

3.2.1. Kiém dinh sai sb giita mé phong va thuc do

S liéu ¢ nghién ctru ndy 1a chudi sb liéu quan tric muc nudc ting gio nam 2010 dén
nam 2019 tai cac tram Viing Tau, Vam Kénh, Tran D&, An Thuan, Ganh Hao, Soéng bPéc va
Rach Gia dé phan tich cho ra cac hﬁng s6 diéu hoa st dung 1am dau vao dé mé phong va du
béo. Trudce khi dy bao, nghién ciru tién hanh mé phong trong qua khir va so sanh voi s ligu
thue do dé xac dinh twong quan gitra dy bao va thuc do, néu gia tri twong quan cao (R? >
0,65) thi co thé dung mo hinh dé dy bao muc nude cho tuong lai.

2.000 - 2 A

1.000

y=1.0164x - 0.1249
R>=0.9846

-2.000 -

-3.000 - @) (b) 3 -

y=0.9977x - 0.1302
R2=10.9801

Hinh 6. Kiém dinh muc nu6e tram Viing Tau (a) va Vam Kénh (b).
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34 3 -
y=0.9878x - 0.115
2 R2=0.9774
3 :
2
y=0.9699x - 0.2196
R2=0.9601
3 (a)
Hinh 7. Kiém dinh muyc nudc tram Ganh Hao (a) va Tran Dé (b).
3 3
An Thuin 5 Bén Trai 5
? v109750% 1504 1 P 1 2
R2=0.9713 y=0.9787x - 0.0001
R2=0.9773
(a) (b)
=3 A

Hinh 8. Kiém dinh muc nu6e tram An Thuén (a) va Bén Trai (b).
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Hinh 9. Kiém dinh myc nudc tram Rach Gia (a) va Song Ddc (b).

Hinh 6-9 thé hién tuong quan giita mé phong va thuc do tai cic tram tinh toan & Nam
Bo, két qua cho théy cac tram Viing Tau, Vam Kénh, Ganh Hao, Tran Dé c6 hé sd tuong
quan R2 tir 0,97-0,99, cac tram Rach Gia va Song DPdc ¢6 R? tir 0,79-0,85 (day 1a hai tram
thudc khu vuc bién Tay c6 ché do nhat triéu khong déu). Bang 2 danh gid sai s6 bién do va
sai s6 pha vi mot s6 hang sd song chinh tai tram Vam Kénh, két qua cho thy sai s bién do
kha thép chi khoang 0,015 m va sai ) pha 3,687 do nhu vay muc do du bao tai cac tram nay
c6 d6 chinh x4c cao va sai s6 bién do triéu va sai sé pha thap thip va co thé dung cac tham
s6 song nay dé dung du bao myc nude triéu trong twong lai.
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Bing 2. Danh gia sai s bién d¢ va pha tai Vam Kénh vdi cac hang sb song chinh.

— Hz‘"urlg ) Bién d Sai s6 Pha (d9) Sai Sfi pha

Séng (m) bién do (m) ) (d9)

1 '™M2' 0,787 0,00184 57,4 0,125
2 'K1' 0,566 0,00107 322 0,107
3 'or' 0,406 0,00101 272 0,139
4 'S2' 0,299 0,00149 102 0,319
5 'SA' 0,250 0,00531 357 1,00
6 'P1' 0,173 0,00112 319 0,353
7 'N2' 0,154 0,00156 34,6 0,554
8 'K2' 0,106 0,00159 109 1,09
Tong 0,014 3,687

3.3. Du bdo muc nuée triéu & Nam B thang 11/2021

Hinh 10 va bang 3 thé hién dao dong muc nudc du bao thang 11 nam 2021 & Nam B
két qua cho thiy: Muc nudc tai tram Viing Tau thang 11/2021 cao nhat vao ngay 6/11/2021
Iuc 15:00 d6 cao muc nude dat 1,35 m, thép nhét 8/11/2021 lac 10:00 dd muc nude thép nhét
dat —2,50 m. Muc nudc tai tram Vam Kénh thang 11/2021 cao nhét vao ngay 6/11/2021 lac
16:00 d6 cao muc nudce dat 1,57 m, thép nhat 8/11/2021 lac 11:00 muc nudce thép nhét dat —
2,06 m. Muyc nudc tai tram Bén Trai thang 11/2021 cao nhét vao ngay 7/11/2021 luac 3:00 do
cao muc nudc dat 1,75 m, thép nhét 8/11/2021 lac 11:00 d6 muc nudce thép nhét dat —1,82
m. Muc nudc tai tram An Thuan thang 11/2021 cao nhét vao ngay 6/11/2021 lac 15:00 d6
cao muc nudc dat 1,68 m, thép nhét 8/11/2021 lac 11:00 d6 muc nudce thép nhét dat —1,86
m. Muc nudc tai tram Tran Dé thang 11/2021 cao nhét vao ngay 7/11/2021 lac 3:00 d6 cao
muc nude dat 2,31 m, thép nhat 8/11/2021 lac 12:00 d6 muc nude thép nhét dat —1,65 m.
Muc nudce tai tram Ganh Hao thang 11/2021 cao nhét vao ngay 7/11/2021 lac 3:00 do cao
muc nude dat 2,14 m, thép nhat 8/11/2021 lac 11:00 d6 muc nude thép nhét dat —1,94 m.
Muc nudc tai tram SOng Péc thang 11/2021 cao nhét vao ngay 9/11/2021 lac 15:00 d6 cao
muc nudce dat 0.87 m, thép nhat 8/11/2021 lac 13:00 d6 muc nude thép nhét dat —0,03 m.
Muc nudc tai tram Rach Gia thang 11/2021 cao nhét vao ngay 9/11/2021 luc 7:00 d cao
muc nudc dat 0,79 m, thép nhat 8/11/2021 lac 23:00 d6 muc nude thép nhét dat —0,13 m.

Bang 3. Du bao myc nudc triéu (m) tr 22/11-30/11/2021.

Tén ; Ngay
T Thoéng tin thiy trieu
ram 22/11 23/11 24/11  25/11  26/11  27/11  28/11  29/11  30/11
Nuéc 16n  Hmax(m) 1.26 1.22 1.16  1.10 107  1.08 1.13 1.18 1.25
Time 17h00  17h00  3h00  19h00 20h00 21h00 22h00 23h00  23h00
vam  Nuwoe . 170 -1.65 -1.62 -1.52 -138 -122 -1.02 080 -0.64
Kénh rong Hmin (m)
Time 10h00  11h00  11h00  12h00 12h00 13h00  14h00  16h00  17h00
Nuéclén  Hmax(m) 0.99 0.96 090 082 079 083 089 094  1.00
Time 16h00  2h00  2h00  3h00  20h00 21h00 22h00 22h00  23h00
Ving ~ uoe ) 200 195 -1.85 172 -1.53 -132 —1.14 -099 —0.84
Tau rong Hmin (m)
Time 9h00 10h00  10h00 1100 12h00 13h00 14h00  15h00  16h00
Nuéclén  Hmax(m) 1.96 1.97 187 176 153 152 159  1.69 1.72
Time 3h00 3h00  4h00  4h00  5h00  22h00 23h00 23h00  23h00
Nude . 131 -126 122 115 -1.03 091 074 -054 —0.34
Trin P& Yong Hmin (m)
Time 11h00  12h00  12h00 13h00 13h00 14h00 15h00 16h00  17h00

Nuoelén  Hmax(m)  0.79 080 080 079 076 072 065 057 053
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Hinh 10. Dy bao dao dong muc nude dy bao thang 11 ndm 2021 tai tram ¢ Nam BJ.

4. Két luan

Bai b4o da danh gia xu thé bién ddi cua muc nude trung binh, cuc dai, cuc tiéu tai Nam
B0 két qua cho thay kiém dinh M—K cho thiy tai ba tram muyc nudc déu c6 xu thé ting trong
do tai Viing Tau muc nudc cuc dai co xu thé tang nhanh nhét véi toe d6 0,5 cm/nam, muc
nudc trung binh va cuc tiéu déu co xu thé tang 0,25 cm/ndm. Tai tram Vam Kénh myuc nudc
c6 xu thé ting nhanh hon so véi tram Viing Tau, trong do myc nude cyc dai va cuc tiéu co
xu thé ting nhanh hon so véi myc nude trung binh voi te do tuong ung la: 0,66 cm/nam,
0,65 cm/nam va 0,52 cm/nam. Tai Rach Gia xu thé ting nhanh nhit 13 murc nudc cuc tiéu voi
tdc d6 0,72 cm/nam, muc nudce trung binh tang 0,55 cm/ndm va cuc tiéu tang 0,25 cm/nam.

Nghién ctru di tng dung Utide mé phong muc nudc triéu trong qua khtt va so sanh véi
s6 liéu thuc do, két quéa cho théy twong quan R? giita md phong va thuc do dat tir 0,79-0,99,
cac sai sO bién d6 khoang 0,015 m va sai s6 pha 3,687 do tai Vam Kénh. Tir d6 bai bao da
ung dung UTide dy bao muc nude tridu thang 11 nam 2021 tai Nam B9, cac Kkét qua du bao
muc nude 6 thé dung dé canh béo triéu cudng trong tuong lai.

Han ché cua nghién ciru 1a chua tim hiéu nguyén nhén va phan tich tai sao cac tram ¢
khu vuc nhat triéu khong déu ¢ bién Tay (tram Song D¢ va Rach Gia) thi Jphuong phap phén
tich diéu hoa cho két qua kém hon so véi cac tram & bién Dong co ché dé ban nhat tricu
khong déu.

Dong gop cua tac gia: Xay dung y tuong nghién ctru: N.K.P.; N.V.T., T.T.N.D.; Lua chon
phuong phap nghién ciru N.K.P.; N.V.T., B.K.Q., T.T.N.D.; Xu ly s6 lidu: B.K.Q., T.T.N.D;
Phan tich két qua: N.V.T., B.K.Q., T.T.N.D; Viét ban thao bai bao: B.K.Q., T.T.N.D.; Chinh
stra bai bao: N.V.T.; N.K.P.

Loi cam doan: Tap thé tic gia cam doan bai bao niy 13 cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién cuu trudc day;
khong c6 su tranh chap loi ich trong nhom tac gia.

Loi cam on: T4p thé tac gia bai bao xin chan thanh cam on dén ban ldnh dao cua truong Dai
hoc Tai nguyén va Méi truong TP.H6 Chi Minh va cac Khoa, Phong ban va dic biét 1a quy
Thay c6 & Khoa Quan ly Tai nguyén Bién va Hai dao — Truong Pai hoc Tai nguyén va Moi
truong TP H6 Chi Minh d3 hd tro dé nghién ctru khoa hoc cép sinh vién “Ung dung phan
mém Utide du bao muc nudc triéu & khu vue Nam Bo” duge thuc hién va hoan thanh.
Tai liéu tham khio
1. BO Tai nguyén va Mai truong, Kich ban Bién d6i khi hau va NBD cho Viét Nam,
2016.
2. Huén, P.V. Co s¢ Hai duong hoc. Nha xuét ban Khoa hoc va K§ thuat, 1991.
3. Huén, P.V. bong luc hoc bién: Phan 3 - Thuy triéu. Nha xuét ban Pai hoc Quéc gia
Ha Néi, 2002.



Tap chi Khi twong Thuy van 2022, 734, 50-62; doi:10.36335/VNJHM.2022(734).50-62 61

4. Doodson, A.T. The analysis and prediction of tides in shallow water. Int.
Hydrographic Rev. 1957, 34, 85-111.

5. Godin, G. The analysis of tides. University of Toronto Press and Liverpool
University Press. Toronto and Buftalo, 1972, pp. 264.

6. Foreman, M.G.G. Manual for tidal heights analysis and prediction. Pacific Marine
Science Rep, Institute of Ocean Sciences, Patricia Bay 1977, 77(10), pp. 101.

7. Foreman, M.G.G. Manual for tidal currents analysis and prediction. Pacific Marine
Science Rep. Institute of Ocean Sciences, Patricia Bay 1978, 78(6), pp. 70.

8. Pawlowicz, R.; Beardsley, B.; Lentz, S. Classical tidal harmonic analysis including
error estimates in MATLAB using T TIDE. Comput. Geosci. 2002, 28, 929-937.

9. Leffler, K.E.; Jay, D.A. Enhancing tidal harmonic analysis: Robust (hybrid L-1/L2)
solutions. Cont. Shelf Res. 2009, 29, 78—88. DOI: 10.1016/j.csr.2008.1004.1011.

10. Codiga, D.L. Unified Tidal Analysis and Prediction Using the U tide Matlab
Function, Technical Report, Graduate Shool of Oceanography, University of Rhode
Island, Narragansett, RI, 2011, pp. 59.

11. Jamali, Aydin. Development of a MATLAB-based toolbox for tide Gauge records
using Hilbert-Huang transform, Middle East Technical University, 2013.

12. Huén, P.V.: Hoi, N.T. Dao dong muc nude bién ven bd Viét Nam. T, ap chi Khi tuwong
thiry van 2007, 556, 30-37.

13. Huén, P.V.; Hoi, N. T, Huén, N.M. Ung dung phuong phép binh phuong nho nhat
vao phan tlch thuy trleu va dong tridu. Khi tuong thay van bién Dong. Nha xuét ban
Théng ké, Ha Noi, 2000.

14. Huén, P.V.; Thanh, H.T. So dd chi tiét phan tich diéu hoa thuy triéu. T. ap chi khoa
hoc Pai hoc Quéc gia Ha Néi 2009, 25(1S), 66-75.

15. Chanh, B.V_; Binh, B.T. Nghién ctru mé hinh tinh to4n thuy tridu viing ven bién Ninh
Thuén, Bai KTTV khu vuc Nam Trung Bo, 2016.

16. Thity, N.B.; Tién, T.Q. Nghién ctru nu6c dang trong cac dot triéu cudng tai ven bién
dong Nam BO. Tap chi Khi twong Thuy van 2017, 683, 29-36.

17. Thanh, N.D.; Tan, P.V. Kiém nghiém phi tham s6 xu thé bién ddi cua mot sb yéu td
khi twong giai doan 1961-2007. Tap chi Khoa hoc Pai hoc Quéc gia Ha Néi 2012,
129-135.

18. Tin, N.V. Panh gia xu thé bién dbi cia lvong mua thoi doan 16n nhit & Tp. HO Chi
Minh giai doan 1971-2016 bang kiém dinh phi tham s6 Mann—Kendall. Tap chi Khi
twong Thuy van 2017, 683, 52-55.

Research on the application of utide to forecast tide level in the
South Viet Nam
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Abstract: Inrecent years, due to the influence of climate change and sea level rise, the trend
of water level in coastal stations tends to increase rapidly. This paper to evaluate the trend of
tidal level and apply Utide software to calculate and predict tides level in coastal of the
Southern Viet Nam. UTide is a program to analyze and predict tides by means of harmonic
analysis, the outstanding feature of UTide compared with other tidal forecasting models is its
outstanding ability. Ability to analyze data series of many years, data is wrong, missing and
can forecast water level points at any location with defined coordinates. In this research
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analysis tidal constants at Vung Tau, Vam Kenh, An Thuan, Ganh Hao, Song Doc, Rach Gia
based on real-time water level data from 2010 to 2019, UTide has analyzed 68 sub—tidals
and this equinox is used to calculate the water level. The results of the tidal level in 2020
show that the calculated water level fluctuation is consistent with the measured water level
fluctuation with the correlation coefficient at the stations: Vung Tau: 0.964, Vam Kenh; 0.97,
An Thuan; 0.97, Ganh Hao; 0.959, Song Doc; 0.85, Rach Gia; 0.79. Therefore, Utide can be
used to forecast the water level of stations affected by tides for the Southern region from
which to take countermeasures.

Keywords: Climate change; Trend; Utide; Sea level rise.
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Tém tit: Bai bao trinh bay phuong phap va cac két qua danh gia dinh lugng rui ro do ngap
lut ap dung d6i voi tinh Ba Ria—Viing Tau dua trén cac loai dir liéu vé: hiém hoa (d6 siu
ngap theo cac kich ban twong tmg véi tan suat xuat hién), do 16 dién (ban do sir dung dat, dan
cu) va cac ham thiét hai cua cac d6i tuong khac nhau. Két qua danh gia cho thay, & tinh Ba
Ria Viing Tau, téng s6 dan chiu rui ro do ngép lut khoang 13 14.000 ngudi/ndm, va tong rii
ro d6i véi cac nganh, linh vyc khoang 1.130 ty VNB/nam. Khu vuc c¢6 mat d ruai ro tinh
theo don vi dién tich 16n nht 14 776.8 triéu VND/ km? chi1 yéu tap trung tai thanh phd Viing
Tau. Trong tuong lai, theo cac kich ban BDKH dén nam 2050 thi téng gia tri cic rui ro kinh
té nay déu ting 1én 902% dén 1058% va mé rong khu vuc chiu tac dong thém tir 86 km?
dén 120 km? so v&i hién trang.

Tir khoa: Ba Ria—Viing Tau; Bién d6i khi hau; Ngap lut; Rui ro.

1. Mé dau

Hién nay, c6 nhidu huéng nghién ctru khac nhau vé riii ro, nhdam phan loai cac thanh
phan, yéu t6 dé danh gia. Tuy nhién, viéc sir dung cac thuat ngit lién quan dén rui ro giita cac
nganh, linh vuc nghién ctru van con nhiéu dinh huéng khac nhau [1]. Cac nha nghién ciru
trong linh vuc khoa hoc ty nhién thudng chi trong vao khai niém rii ro (risk) trong khi cac
nha nghién ctru trong linh vuc khoa hoc xi hoi thuong sir dung thuat ngir tinh dé bi ton
thuong (vulnerability) [2]. Khai niém rii ro 10t Iyt can cir theo khai niém rui ro thién tai tir S6
tay Thuét ngir giam nhe giam nhe rui ro thién tai cua Lién hop qudc [3] 12 nguy co thiét hai do
lut géy ra vé nguoi, tai san, cong trinh, moi truong song, cac hoat dong kinh té xa hoi. Viéc
phan tich rui ro 1 Iyt d& dugc phat trién song song vdi cac nghién ctru danh gia thiét hai do 1i
lut. Theo Luét Phong, chéng thién tai [4], rui ro thién tai la thiét hai ma thién tai c6 thé gay ra
vé ngudi, tai san, moi trudng, dicu kién sdng va hoat dong kinh té—xa hoi. Rui ro thién tai noi
chung va thién tai do 1 lut noi riéng duoc nghién ciru va danh gia theo nhiéu cach tiép can
khac nhau nhung tyu trung ¢6 thé duoc chia thanh hai huéng chinh sau: danh gia rui ro trudc
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thién tai va danh gia rui ro sau thién tai [5]. Phuong phap danh gia rui ro trude thién tai dugc
hiéu 1a phuong phép c6 thé danh gia, xac dinh riii ro thién tai trudc ca khi thién tai xuat hién.
Phuong phap nay dong vai tro quan trong trong bai toan canh bao, du bao rui ro thién tai.
Trong khi do, phuong phap danh gia rui ro sau thién tai cung cap nhiing thong tin vé thiét hai
do thién tai da x4y ra tir 46 nhan dinh duoc thiét hai tiém tang cua thién tai co thé gay ra trong
tuong lai [6]. Phuong phap danh gia rui ro thién tai nay, do do, chii yéu phuc vu cong tac
khoanh vung thiét hai do thién tai. Trong bai bao nay phuong phap danh gia rii ro trude thién
tai ¢ phuc vu hiéu qua cong tac phong chéng va gidm nhe thién tai.

Rui ro trong danh gia trudc thién tai co the dung phuong phap danh gia dinh lugng duoc
xac dinh 12 ham hiém hoa va hau qua. Yéu t6 hiém hoa dugc thé hién thong qua tan sudt xuat
hién ciia thién tai & mot khu vuc cu thé trong mot khoang thoi gian nhat dinh [7]. Trong dy 4n
Tang cuong hd trg ing phé véi Thién tai ving ven bién Viét Nam cta Ngan hang Thé gioi
nam 2019 [8] nhom tac gia da sir dung phuong phap danh gia dinh tinh cho cac co s6 ha tang
quan trong va rui ro ¢ day dugc st dung tuong ty voi thudt ngir tinh dé bi ton thuong
(vulnerability). Theo do, két qua cua phuong phap dinh tinh s€ cho thiy mirc do tac dong cua
ngap lut dén cac dbi tuong co so ha tang theo cac cap do thap, trung binh, cao va rat cao. Nhu
vay, trén mot khu vuc nhat dinh, véi viée phan cap thong nhit cac bién trong danh gia rii ro
thi ¢ thé so sanh duoc mirc d6 rui ro ciia cac doi trong véi nhau. Tuy nhién, két qua phuong
phap nay rat khé khi so sanh rii ro giita nhiéu khu vuc khac nhau va dua ra dugc thong tin
canh bao phong chdng thién tai hiéu qua voi nhitng con sb cu thé. Phuong phéap dénh gia dinh
luong cu thé hoa sd nguoi bi anh hudng va thiét hai tinh ra bﬁng don vi tién té t6 ra wu thé hon
trong viéc udc luong gia tri kinh té bi rui ro va giai quyét van dé so sanh murc do rai ro cac dbi
tuong & cac khu vuc khac nhau nhim cung cép thong tin dé cac nha hoach dinh lya chon khu
vuc uu tién dau tu. Phuong phap nay di duoc s dung trén Thé gi6i nhu cac nghién ciu [9-
12]... Tai Viét Nam, phuong phap danh gia dinh lwong rui ro (cu thé hoa sb ngudi bi anh
hudng va thiét hai tinh ra bang don vi tién t&) chua sir dung nhiéu, mic du da co cac nghién
ctru [8, 13] tuy nhién, chua c6 nghién ctru danh gia cho tinh Ba Ria—Viing Tau.

Ba Ria— Viing Tau 1a mot trong cac tinh ven bién cta Viét Nam thudc khu vuc nhay cam
vé bién d6i khi hau va co tinh d& ton thuong cao trude tac dong cua nude bién dang, mua 16n,
bao va ap thép nhiét d6i. Bién doi khi hau tac dong manh dén nhiéu vung, dia phuong, dén
cac nganh, linh vyc cia tinh. Chinh vi vdy, nghién ctru nay tién hanh dénh gia rai ro dinh
luong do ngép lut cho phan dat lién tinh Ba Ria—Viing Tau (trir Huyén Con DPao do khong dir
dit liéu tinh toan) dé lam co so cho dé xuét cac giai phap phong tranh va cap nhat ké hoach
hanh dong g ph6 véi BPKH trong van dé ngap lut tinh Ba Ria—Viing Tau.

2. Phwong phap danh gia dinh lwong rii ro va dir liéu sir dung

2.1. Gidi thiéu khu vuc nghién ciru

Tinh Ba Ria—Yﬁng Tau thudc khu vuc mién bong Nam B9, c6 dién tich tur ‘nhién 1.982
km?, phia Boéng Béc giap voi tinh Binh Thuén, phia Tay giap voi thanh pho HO Chi Minh,
phia Bac giap tinh Pong Nai, phia Nam va Tay Nam giap Bién Dong (Hinh 1).

2.2. Gidi thiéu phwong phap danh gia dinh lwong rui ro

Phuong phép dinh luong di dugc 4p dung rong rai trong danh gia thién tai nham tng
pho, 14p ké hoach phong chéng, giam thiéu thiét hai va bao hiém. Trong bai bao nay, s& danh
gi4 thiét hai tryc tiép va thiét hai gian tiép (quy thanh don vi tién t&) cho ting kich ban 1.
Thiét hai truc tiép & ddy duoc hiéu 1a tac dong truc tiép ctia ngap lut 1én cac dbi twong (cac ddi
tuong nam trong ving bi ngap). Thiét hai gian tiép 13 anh huong cua ngép lut 1am gian doan
cac hoat dong khac. Phuong phap nghién ctru duoc thé hién qua so dd cau trac mo ta trong
hinh 2.
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Hinh 1. Khu vuc nghién ctru.

Dir ligu hiém Dit liéu mirc do Ham thiét Dt liéu
hoa theo cac 16 dién hai dan cu
ki,ch ban

Dbaénh gia
ruiro cac
nganh

Panh gia
ruiro dan
cu

Hinh 2. So d6 céu triic nghién ctru.

Rui ro dy kién hang nim (AED) duoc thé hién theo khu vuc hodc tich phan duong cong.
Tuy nhién, viéc chay chinh x4c cia duong cong thudng khong dé xac dinh vi chi c6 mot vai
diém trén d6 duoc biét. Do d6, trong hiu hét cac truong hop, mot phép tinh gan dung duge
thue hién bang cach tinh rui ro theo cong thirc sau [14]:

D =3Dli|x AP (1)
i=1

Trong d6 D1a rti ro (hoac thiét hai trung binh hang nam); D|i| la thiét hai trung binh
clia hai diém da biét cua dudng cong.
D(P_ )+D(P
D|1| — ( i-1 )2 ( 1) (2)
AP 13 xac suit ctia khoang gitra hai diém do.
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AP =P, -P,_| 3)

Phuong phap tiép can dudng cong thiét hai cung cip danh gia rai ro dinh luong c6 thé
duogc chuyén dbi trong thiét hai kinh té. Cach tiép can duoc ap dung dé xac dinh thiét hai kinh
té 1a: Xac dinh gia tri don gia kinh té (VND/m?) ctia cac 16p kinh t&; Diéu chinh lam phét bang
Chi s6 gi4 tiéu ding (CPI); Tinh toan thiét hai kinh té.

Thiét hai kinh t& du kién hang ndm c6 thé duoc tinh cho cac 16p kinh té st dung cong
thirc:

AEEL=RxUEV x F 4)

Trong d6 AEEL = Thiét hai kinh té dy kién hang nam (ty déng); R = Rui ro (khong c6
don vi); va UEV = Gi4 trj kinh té don vi (VND/m?), F 1a dién tich dat (m?).

Quy trinh nay dugc 1ap lai cho céac kich ban hién tai va tuong lai (véi diéu kién phat trién
sir dung dét va bién doi khi hau) va né ciing duoc st dung dé tinh toan hiéu qua kinh té cua
viéc giam thiéu rui ro thién tai.

Nhu vay, theo cach tiép can trén, rui ro hién trang s€ 1a téng thiét hai cia tit ca cac tan
suét xut hién (Hinh 3). Céac thiét hai cua tung ddi tugng ing véi tung kich ban, su kién duoc
tinh toan v&i phuong phap nhu trén. Nghién ctru s& danh gia riii ro cho cac ddi twong cu thé
trong diéu kién hién trang: St dung cac gia tri thiét hai trng véi cac kich ban ngap lut twong
g voi cac tran 1 c6 tan sudt 1%, 5% va 10% dé tinh toan rai ro. Tuong ty nhu vay dbi véi
kich ban tuong lai.

A

Thiét hai

JJ‘,-W

n,_//.i

D,
J'.),

—

I
1ann 120 e 1o T"an sué't

Hinh 3. Gi4 tri thiét hai theo tAn suét.

Danh gia thiét hai cho tung su kién lii

Thiét hai truc tiép voi ting trén 18 duoc tinh toan bang cach: tat ca cac 16p ban d6 ngap
lut, d6 16 dién duoc bién tap v€ cung mot dO phén giai. Sau d6 sir dung phuong phap GIS
chdng chap cac ddi tuong, mdi dbi tuong nay c6 mot gia tri kinh té va mot ham thiét hai. Tur
d6 tinh ra duoc thiét hai cho timg ddi twong, & timg 6 ludi. Bang ky thuat GIS c6 thé dé dang
xac dinh thiét hai tryc tiép cta timg ddi tuong theo dia gidi hanh chinh cho mdi su kién 1d,
kich ban lii cling nhu tong thiét hai truc tiép. Cac thiét hai gian tiép rat kho dé xac dinh,
thuong duoc gia thiét bang 50% hodc 100% thiét hai truc tiép. Viéc danh gia thiét hai s tién
hanh cho tit ca cac kich ban ngép lut da dugc xay dung. Ddi véi cac kich ban giai doan hién
trang sir dung ban do hién trang st dung dat, d6i v6i cac giai doan twong lai st dung ban do
Quy hoach st dung dét dé 1am co s& danh gia.

Pdnh gid sé nguoi bi anh hwong

Pé danh gla duogce s6 ngudi bi anh huong do 1, nghién clru nay xay dung ban dd phan b
dan cu chi tiét. Dya trén tong dan sb cho timg x4 s& duoc tinh lai mat d6 dan sb trén dién tich
dat & (xac dinh trén ban dd sir dung dat). Ban d6 nay s& duoc chong 16p 1én ban d6 ngap lut va
sir dung cac cong cu GIS dé tinh toan sé ngudi bi anh hudng theo céc kich ban ngép lut da xay
dung.
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2.3. Dir liéu sir dung trong danh gida dinh lwong riii ro
2.3.1. Dit liéu hiém hoa theo céc kich ban tinh toan

Dit liéu hiém hoa theo kich ban hién trang: Dt liéu ban d6 ngdp lut v6i cac kich ban 1 do
mua | ngay 16n nhat tai tram Viing Tau ing voi tan suat 1%, 5%, 10%. Dir liéu I}iérl} hoa theo
kigh b{m tuong lai: Dt liéu ban d6 ngép lut cac kich ban tinh toan mua 16m nhat két hop voi
bién d6i khi hau theo Kich ban BBKH&NBD RCP 4.5 (kich ban nong d6 khi nha kinh mrc
trung binh) [15] cho tuwong lai véi cac moc nam 2030, 2050.

Bang 1. S lidu mwa ung vdi cac tan suét.

Lwong muwa (mm)
Hién trang Dén 2030 Dén 2050

TT Tén suit

1 1% 305,8 376,1 412,8
2 5% 214 263,2 288.,9
3 10% 196,1 241,2 264,7

Dé c6 cac dir lidu nay, nghién ctru da thiét 1ap mé hinh ngap lut MIKE FLOOD [16] cho
khu vuc nghién ctru (Hinh 4) véi dit 1i€u dia hinh 1: 10.000 [17]. Do trén dia ban tinh Ba Ria—
Viing Tau khoéng c6 tram do luu lugng va muc nudc thiy van chi co tram do hai van nén viéc
hiéu chinh va kiém dinh mé hinh mé phéng ngap lut dua trén cac vét 1t khao sat va su so sanh
ngap lut qua anh vé tinh. Hi€u chinh va kiém dinh céc vét 1 cho théy cac sai s6 cua vét 1 chi
tr 0,01-0,2 m déu & muc cho phép (Bang 2). Bén canh do6, nghién cuu con tién hanh hiéu
chinh muc nudc tram hai Viing Tau van giai doan tur ngay 10-21/06/2017 va tr ngay 01—
12/10/2017 (Hinh 5a-5b). Két qua hi¢u chinh va kiém dinh m hinh bang anh v¢ tinh (Hinh
6) va muc nudc cho thiy vé dao dong muc nude twong ddi chinh xac. Nhu vay co thé thay,
mo hinh ¢6 d¢ tin c@y va phu hop vai diéu kién hién tai cua tinh Ba Ria—Viing Tau nén c6 thé
sir dung bo thong sd ciia md hinh dé tinh toan trong céc kich ban xay dung cho tinh Ba Ria—
Viing Tau.

Coordnates

satnymetry (n}
I avove 520

580000 700000 720000 740000 760000 780000 800000 820000
m)

1l 73058 | TS (301678 1 V.

Hinh 4. Toa d0 két ndi va so d6 két ndi mé hinh MIKE FLOOD cho tinh Ba Ria—Viing Tau.
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10/06/2017 00:00
10/06/2017 08:00
10/06/2017 16:00
11/06/2017 00:00
11/06/2017 08:00
11/06/2017 16:00
12/06/2017 00:00
12/06/2017 08:00
12/06/2017 16:00
13/06/2017 00:00
13/06/2017 08:00
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14/06/2017 00:00
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15/06/2017 00:00
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15/06/2017 16:00
16/06/2017 00:00
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16/06/2017 16:00
17/06/2017 00:00
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18/06/2017 16:00
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08/10/2017 00:00
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08/10/2017 16:00
09/10/2017 00:00
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10/10/2017 00:00
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11/10/2017 00:00
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12/10/2017 00:00
12/10/2017 08:00
12/10/2017 16:00

() )

Hinh 5. (a) Muc nudc tinh toan va thuc do tram hai van Viing Tau tir ngay 10-21/06/2017; (b) Muc
nudc tinh toan va thyc do tram hai van Viing Tau tir ngay 01-12/10/2017.
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BAN BO NGAP LUT THANG 6 NAM 2017 TINH BA RIA - VONG TAU

Hinh 6. So sanh két qua tinh toan giita anh vé tinh va mé phéng ngép lut thang 6/2017: (a) Giai doan
anh vé tinh vé tinh sentinel 2; (b) Két qua mé phong ngap lut.

Bang 2. So sanh két qua tinh toan va vét 1i (Pon vi: m).

TT X Y Vét lii Tinh toan Sai sb Ki hiéu
1 737407,5 1163166 6,5 6,3 0,2 VLS
2 737698 1155472 1,69 1,65 0,04 VL9
4 729818,6 1160319 1,61 1,54 0,07 VLI11
5 7251844 1171889 6,32 6,52 0,2 VL13
7 758282,3 1172651 16,65 16,83 0,18 VLIA
9 759508,4 1161867 2,43 2,33 0,1 VL5
10 761342,5 1161274 2,70 2,83 0,13 VL3
12 742971,7 1152741 3,06 3,18 0,12 VL7
13 730037,2 1149500 3,40 3,34 0,06 VL14
14 7286212 1147977 1,79 1,78 0,01 VL14A

Vi kich ban 1ii do mua 16n dugc tinh toan tir chudi s6 liéu mua tir ndim 1980-2019 phan
tich va tinh toan mua cho cac gia tri mua mot ngay 16n nhat. Mua 16n & tinh Ba Ria—Viing
Tau gy ra ngdp tng & rat nhiéu noi va dic biét nghiém trong. Vi tan suat 10% dién ngap
trén dia ban tinh Ba Ria—Viing Tau khoang 52.429 ha; véi tan suit 5%, dién ngap ting lén
dén khoang 60.599 ha; véi tan suit 1%, dién ngap 16n nhat trén dia ban tinh Ba Ria—Viing
Tau khoang 69.915 ha (gap 1,33 1an so véi tan sudt 10%). Dién ngap trén dia ban tinh Ba Ria
—Viing Tau chi yéu la cac khu vuec triing thap, 10ng chao do lwong mua 16n giy ra. Mot s6 noi
¢6 dién tich ngap nhiéu nhu huyén Xuyén Mdc, huyén Chau Puc va TX. Phu My. Vi cac
kich ban twong lai, cho thiy muc do ngap lut c6 xu huéng gia ting (Hinh 7).

90000 40825
~ 70000 60599 53508 64232 4025
< 60000 52429 53429
§ 50000
2 40000
& 30000
2 20000
10000
0
ole olo Qe olo olo oo olo olo oo
QSO é&i’ © b Q;J Q;f’ o $ < 5> " 57 5 ¥
Q ? & & & & & E &
%Q,,)Q 4 %Q,\)Q 4 S}Q ) ,»Q("Q 7 (1956 s ‘)Q )3
v " Kich ban

Hinh 7. Dién tich ngép lut tinh Ba Ria—Viing Tau theo cac kich ban.
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2.3.2. Xac dinh cac yéu td chiu rui ro 1d lut — Dt liéu vé mae d6 16 dién

a) Hién trang va phuong hudng sir dung dét

Danh gia rai ro dinh lugng s& dua trén gia tri kinh té cia cc loai dt do d6 dé danh gia rui
ro dinh lugng cho tinh Ba Ria—Viing Tau can xac dinh duoc dién tich va su phan bd cac loai
dat trén luu vuc song. Hai ban d6 sir dung dat da duwoc phan tich véi 2 khoang thoi gian: ban
db hién trang nim 2015 va ban d6 quy hoach dén 2020. Trong d6 ban dd nim 2015 dugc st
dung dé phén tich cac kich ban hién trang (kich ban co s) va ban do nam 2020 duoc st dung
dé phan tich cho cac kich ban Bién d6i khi hau cac nam 2030 va 2050.

Bén d6 phan b cac loai dat thé hién dién tich va su 'phén bd cac loai dat theo 12 nhom dat
chinh 1a: dit san xuat néng nghiép, dat ngu nghiép, dat trong laa, dat 1am nghiép, dat noéng
thon, dat do thi, dat du lich, dat co so ha tang thiét yéu, dat cong nghiép, dét giao thong, dat
cong cong va dat chua st dung (Bang 3).

Bang 3. Tong hop dién tich hién trang sir dung dit va quy hoach sir dung dat trén dia ban
tinh Ba Ria—Viing Tau.

; Dién tich hién Ty 1é Dién tich quy Chénh

D Loai dét Ty 1§
trang (km?) % hoach (km?) 1éch
1 Pit cay lau nam, hang nam 696,8 37,7 753,1 40,5 2,7
2 DPit Ngu nghiép 8,5 0,5 34,9 1,9 1,4
3 Dit trdng lta va hoa mau 128,6 7,0 0,6 0,0 —6,9
4 DAt Lam nghiép 264,0 143 251,9 13,5 -0,8
5  Dét Nong thén 2493 13,5 204,7 11,0 25
6  Ditdo thi 53,0 2,9 80,2 43 1,4
7 Pétdulich 0,1 0,0 0,1 0,0 0,0
8  Dit co so ha tang thiét yéu 4,1 0,2 96,0 5,2 49
9  Dit cong Nghiép 1,4 0,1 152,2 8,2 8,1
10  Dét giao thong 55,7 3,0 83,5 45 1,5
11 Dét cong cong 193 1,0 11,0 0,6 0,5
12 Dét chua sir dung 365,6 19,8 192,8 10,4 94

b) Xac dinh gia tri ing vdi cac déi tuong chiu tac dong cua ngdp lut

Gia tri kinh té ctia dat dya theo sd liéu tir Dy an Tang cudng hd tro g pho voi thién tai
vung ven bién Viét Nam—Giai doan 2 [8]. Cac gia tri nay 1a cho ting qudc gia va dua theo
mdi quan hé vi GDP. Céc gia tri khong ¢ trong bao cao thi s& dugc thu thap tir cac ngudn
khac: tir cac du an tham khao [ 18], thiét hai do dia phuong danh gia vay kién cua cac chuyén
gia dua trén kinh nghiém ban dia. Cac gia tri da duogc diéu chinh lam phat dén nam 2018.

2.3.3. Lua chon ham thiét hai

Dbi v4i cac loai dat duoc phan loai, ham thiét hai va gid tri kinh té dugc thu thap dua trén
tai liéu va gid tri dia phuong thich tmg. Ngudn chinh cho cac ham thiét hai 13 tir bao cao JRC
[19], bd sung béi cac dy an tham chiéu cia RHDHV véi Sri Lanka cho WB va nghién ctru Ha
Lan HIS-SSM. Céc yéu té thiét hai c6 ngudng 10cm dé giai thich cho su khong chic chin
ctia md hinh, céc rao can vat 1y va phi hop ¥ kién chung rang mot vai cen—ti-mét ngap lut s&
khong gdy ra thiét hai khac biét dang ké. Cac ham thiét hai nay di duoc sir dung dé danh gia
rii ro do 1ii lyt trong Dy 4n Tang cudng hd tro g phé vai thién tai viing ven bién Viét Nam—
Giai doan 2 do Ngan hang Thé gidi thye hién nam 2019. Cac ham thiét hai nay dugc xac dinh
cho 11 loai dat trong bang 4.
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Bing 4. Ham thiét hai cho 11 loai dét.
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Céc thiét hai gian tiép rat kho dé xac dinh, trong nghién ctru nay gia dinh rang thiét hai
gian tiép duogc tinh bang thiét hai tryc tiép [8]. Nghién ciru danh gia rii ro cho cac ddi twong
cu thé trong diéu kién hién trang: Sur dung cac gia tri thiét hai ing vdi cac kich ban ngap lut
twong (mg vai cac tran 1 c6 tan suat 1%, 5% va 10% dé tinh toan rii ro. Tuong tu nhu vay
d6i véi kich ban tuwong lai. Sau dé tong hop thiét hai cho cac nganh: Nong nghiép, cong
nghiép, giao thong, thity 1o, 1am nghiép, nudi trong thity san, CSHT thiét yéu, du lich.

2.3.4. Dan cu

Dé, danh gia duoc s6 ngudi bi anh huong do 10, nhom nghién ciru dé xay dung ban dd
phén b6 dén cu chi tiét. Dya trén nién giam thong ké 2019 [20], tong dén s6 cho tung xa s&
duogc tinh lai mat d6 dan so trén dién tich dat & (Hinh 8). Theo Nién gidm thong ké 2019, dan

sO tang binh quan giai doan 20152019 1a 1,07% (Béng 5).

BAN BO MAT DO DAN SO TINH BA RIA VUNG TAU (NAM 2019)
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Hinh 8. Mat d6 dan s6 tinh Ba Ria—Viing Tau nam 2019.
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Béng 5. Dan s6 nam 2019 va tuong lai theo kich ban phat trién KTXH (Pon vi: Nguoi).

Nam 2019 2030 2050
Tang 1,07%
Ba Ria—Viing Tau 1.152.218 1.287.834 1.534.409

Kich ban BDPKH&NBD RCP 4.5 (kich ban néng d6 khi nha kinh mirc trung binh) [15]
duogc st dung cho tuong lai véi cac mde nam 2030, 2050 voi sy thay d6i vé luong mua thé
hién trong mirc 6 ngép lut (hlem hoa), gia tang dan s theo kich ban gia tang 1,07%/nam, gia
trj kinh té dét gia sir khéng dbi.

3. Két qua va thao luan

3.1. Panh gid s6 nguoi chiu riii ro do ngdp lut

Tinh toan s6 ngudi chiu rii ro do 1 hién trang cho két qua cho thay tong s6 dan chiu rii
ro 1a khoang 14.000 ngudi/nam trong d6 phan 16n 1a dan sb thudc khu vyc thanh thi (khoang
10.000 nguoi/nam chiém 70%), s6 dan nong thon khoang 4.000 nguoi/nam chiém 30% tong
s6 dan chiju rai ro (Hinh 9). Thanh phé Viing Tau ¢6 s6 dén chju rui ro 16n nhat khoang 7. 300
ngudi/nim chiém khoang 51% téng s6 dan chiu rui ro toan tinh, huyén Xuyén Moc c¢6 sd
ngudi chiu rai ro it nhat khoang 150 ngudi/nam chi chiém 1,1% (Hinh 10).

= S§ dan Néng thon
= S§ dan Thanh thi

Hinh 9. Ti 18 s6 dan thanh thi va ndng thon toan tinh chiu rui ro do 11 hién trang.
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Hinh 6. S6 dan chiju rui ro do 18 hién trang theo don vi hanh chinh.

Theo Kich ban BDKH, s6 dan chiu rai ro ting dan theo cac nam. Nam 2030 RCP4.5 s
dan chiu rui ro tang thém 50% so v6i hién trang, nam 2050 RCP4.5 tang thém 102% so voi
hién trang (Bang 6, Hinh 11). Diéu nay do anh hudng ctia mua lii va gia ting dan sd.
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Bing 6. S6 dén chiu rui ro do i cac kich ban (DVT: ngudi/nim)

Kichbin  S6 din Nong thén  S6 dan Thanh thi

Tong so dan

Hién trang 4.000 10.000 14.000
2030RCP4.5 5.500 16.000 21.500
2050RCP4.5 7.500 21.000 28.500

35000 -
30000 - u S(f) dan Nong thén
¥ S04 dan Thanh thi
)§ 25000 = Téng s dan
?—5 20000
b

Hién trang 2030RCP4.5

2050RCP4.5

Hinh 7. S6 dan chiju ri ro do lii cac nhom kich ban.

3.2. Danh gia rui vo ngdp lut dinh luong theo cac nganh, linh vuc

72

Rui ro hién trang: Trong cac nhom sir dung dat, thi rui ro hang nam d61 v6i khu vye thanh

thi 1a 16n nhét, khoang 534 ty VNB/nam, chiém 47,3% tong gia tri rui ro, khu vire néng thon
cung bi anh huéng 16n, khoang 458 ty VND/nam, chiém 40,56% tong gia tri rui ro, tiép dén 1a
hé thong co sé ha ting wdc khoang 77 ty VNB/nam chiém ty 1¢ twong tmg 14 6,78%, cac linh

vue con lai déu ¢ mirc trén dudi 2% (Hinh 12). Rui ro hang ndm cho cac linh vuc st dung dat

phan theo cac phudng/xa dugc thé hién trong Hinh 13.
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Hinh 8. Ti 1€ cac nganh/linh vyc chiu rui ro do 18 hién trang.
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Hinh 9. Gia trj rti ro hién trang theo don vi hanh chinh.
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Dbi vai kich ban 2030 RCP4.5, téng rili ro cua tinh khoang 10.200 ty VNB/nim, trong
d6 chiu huyén Xuyén Mdc riti ro 16n nhat, khoang 3.223 ty VNB/nam, chiém 31,63% tong
gié tri 1t ro. Tiép dén 1a thanh phd Viing Tau chiém 21,28%, thi xd Pha M§ 19,44%, huyén
Chau Btic 11,5%. Céac thanh phd/huyén con lai déu ¢ mirc dudi 10%. Dbi véi kich ban 2050
RCP4.5, tong rui ro cta tinh 1 11.960 ty VND/nam, trong dé chiu huyén Xuyén Mdc riii ro
16n nhét, khoang 4.062 ty VND/nam, chiém 33,97% tong gia tri rti ro. Tiép dén 1a thanh ph
Viing Tau chiém 19,08 %, thi xa Phu M§ 17,23%, huyén Chau Buc 11,78%. Cac thanh
phd/huyén con lai déu & muc tir 10% try xudng.

Do anh hudng ctia mua lii va su thay doi st dung dat ma gia tri rui ro tang dan theo cac
nhom niam, dong thoi co sy thay do6i gia tri rai ro giita cac nhom st dung déat véi nhau va cia
don vi hanh chinh. O diéu kién hién trang, khu vyc thanh thi va ndng thon chiu rui ro nhiéu
nhit, trong khi v6i cac kich ban tuong lai thi khu vuc co'so ha tang va cong nghiép chiu riii ro
16n nhat. D6i v6i don vi hanh chinh, ¢ hién trang thanh phé Viing Tau chiu rui ro nhiéu nhat,
nhung voi céac kich ban twong lai thi huyén Xuyén Moc lai 1a don vi cap huyén chiu rdi ro
nhiéu nhat (Hinh 14-18, Bang 7-8).

Bang 7. Gia tri rui ro cac nhom kich ban phan theo cac nganh, linh vuc (BVT: ty VND/nam).

] Cay
Lia Non  liu Con
Kich va Thanh Lam ¢ nim Ngu Giao Du " Co sé¢ Cong Téng
2 . on y .n N . A .n
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Hinh 10. Gia tri rii ro cac nhém kich ban phan theo cac nganh, linh.

Bang 8. Gia tri rui ro cac nhom kich ban phan theo don vi hanh chinh (BVT: ty VND/nam).

Thanh Thanh Thi xa Huyén Huvén Huyén Huyén X
Kich ban pho Viing pho Ba Phii M¥ Chau P4 tyﬁé Long Xuyén Tong
Tau Ria y Piic Pién Mac
Hién trang 280 140 106 266 92 94 153 1.130
2030RCP4.5 2.168 855 1.982 1.173 287 503 3.223 10.200

2050RCP4.5 2.281 1.243 2.060 1.410 335 565 4.062 11.960
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Ty VND/nim
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Hinh 11. Gia tri rii ro cac nhom kich ban phan theo don vi hanh chinh.
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Hinh 12. Ban d6 rui ro hién trang.

BAN B0 RUI RO DO MLPA CLPC TRI VA BIEN BOI KHI HAL NAM 2030
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Hinh 13. Ban dd rui ro kich ban 2030 RCP4.5.
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BAN 86 RUIRD DO MUPA CLC TREVA BIEN BO1KHI HAU NAM 2080

15 ST WITTE WrSTE A80nTE i sTE e TS e meErE

firaE

W4T
I

P -

Chil Gidi
e G linih
— Cip huydny
Cilerxa
B | = Barimg chinh

—_—
Sang nhnh
Shng chinh, b
E- ROl ro
* | Triguitooma
[ ] knteng thige b
05
s
a5 E | P
[ L / \\-{#? i
o 20 o o VIS "
El - : ’ £ . ;

T T T T
EETE ed T 100 STE 1T TE WFETE o EE WFETE 1oHaTE 1085 E

10351

CON BAD..,
i

]

128

T
e

Hinh 14. Ban d5 i ro kich ban 2050 RCP4.5.

4. Két ludn va kién nghi

Nghién ctru da danh gia rii ro dinh lwong do ngap lut 4p dung d6i v6i tinh Ba Ria—Viing
Tau, danh gia dugc mdt cach téng thé tinh hinh rui ro thién tai [ii va dan sd bi anh hudng trong
hién tai va turong lai véi cac bude thoi gian dén nam 2030, 2050 gin véi bién d6i khi hau. Qua
d6 thay duoc, do anh huéng clia mua 1ii va sy thay ddi sir dung dat ma gia tri riii ro ting dan
theo cac nhém nam, dong thoi c6 sy thay doi gia tri rui ro giita cac nhom st dung dét véi nhau
va ciia don vi hanh chinh. O hién trang, khu vuc thanh thi va ndng thon chiu rii ro nhiéu nhét,
cac kich ban twong lai thi khu vuc co so ha tang va cong nghiép chiu riii ro nhidu nhat. D6i
v6i don vi hanh chinh, & hién trang thanh phd Viing Tau chiu rai ro nhiéu nhét, dén céc kich
ban twong lai huyén Xuyén Moc chiu rai ro nhidu nhat. Cac danh gia nay s& giup dinh huéng
xéc dinh cac gidi phap phu hgp cho mdi khu vuc ctia tinh trude riii ro do 1ii lut ngay cang gia
tang.

Trong khuon kho nghién ciru ndy, tac gia sir dung kich ban BDPKH&NBD RCP 4.5 [15]
duoc st dung cho tuong lai véi cac mdc ndm 2030, 2050 véi su thay doi vé lugng mua.
Trong cac nghién ciru tiép theo sé sir dung thém kich ban BPKH dugc cap nhat méi dé so
sanh murc d6 rui ro tir d6 thay dugc birc tranh day du hon.

Péng gop ciia tac gia: Xay dung y tudng nghién cliru va phan cong nhiém vu trién khai:
N.K.N.A., T.N.A., L.N.Q., P.H.Q.T.; Lya chon phuong phap nghién ctru: N.K.N.A., T.N. A ;
Tinh toén kich ban: N.K.N.A., N.T.B., L.T.A.H.; Viét ban thdo bai bao: NK.N.A,, TN.A,,
N.T.B., L.T.A.H.; Chinh stra bai bao: T.N.A., LN.Q., P.H.Q.T.

Loi cdm on: Nghién ctu nay dugc thuc hién tai Trung tdm Pong luc hoc Thuy khi Méi
truong, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha No6i va Pai Khi tuong
Thuy van khu vue Nam B¢ voi su tai tro ciia nghién ciru “Danh gia tac dong cua bién doi khi
hau dén van dé ngap lut, lap ban d6 phan vung nguy co ngap lut va xay dung ké hoach hanh
dong mg pho véi bién doi khi hau trong van dé chong ngap tinh Ba Ria Viing Tau”.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugce sao chép tir nhiing nghién ctru trudc day; khong cod
su tranh chap 191 ich trong nhom tac gia.
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Quantitative assessment of flood risks in Ba Ria—Vung Tau in the
context of climate change
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Abstract: This paper presents the results of a quantitative risk assessment method applying
to Ba Ria—Vung Tau province using: hazard maps (map of inundation depth for each
scenarios), exposure data (land—use map, population, resident area) and various damage
functions of different exposures. As the result the of assessment, it presents that the total
population affected is about 1.4000 people/year. The total risk for industries and fields is
about 1,130 billion VND/year in which the areas with the highest risk density per unit area
of 776.8 million VND/km? are mainly concentrated in Vung Tau city. In the future,
according to climate change scenarios to 2050, the total value of these economic risks will
increase to 902% to 1058% and expand the affected area from about 86 km? to 120 km?.

Keywords: Ba Ria—Vung Tau; Climate change; Flooding; Risk.
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Tém tit: Nghién ciru nay tap trung vao viéc tinh toan, danh gia xu thé bién doi do cao va
chu ky song c6 nghia tai 05 diém dai dién trén vinh Bic B, cach bo bién Viét Nam khoang
24 hai 1y (44 km). Viéc tinh toan xu thé dugc dua trén cac két qua tinh toan truong song
trong 20 ndm (2000-2019) ¢ khu vyc Vinh Bic Bo bang md hinh SWAN sau khi da kiém
dinh véi s6 liéu quan tric. Cac két qua tinh toan tai 05 diém nay cho thiy cac yéu té song
déu c6 xu hudng gia ting, trong d6 d cao song c6 nghia cuc dai trung binh cac thang trong
nam gia ting trong khoang tir 0,0026 m/nam dén 0,0285 m/nim, d6 cao séng co nghia trung
binh nam gia tang trong khoang tir 0,0004 m/ndm dén 0,0046 m/ndm, chu ky song c6 nghia
trung binh nim gia ting trong khoang tir 0,0003 s/ndm dén 0,0176 s/nam.

Tir khoa: M6 hinh SWAN; Xu thé bién ddi do cao va chu ky séng; Vinh Bic Bo.

1. Mé dau

Céc yéu t6 hai vin ndi chung va séng bién noi riéng c6 tic dong manh dén céc cong trinh
trén va ven bién, cac phuong tién giao théng duong bién, cac hoat dong kinh té trén bién.
Chinh vi vay tir 1au song bién da dugc nghién ciru trén nhiéu phuong dién khac nhau. Viée
phan tich, danh gia xu thé bién di cac yéu tb song da duoc nghién ciru ¢ nhiéu noi trén thé
gioi. Tir nam 1970, Waldel da tap trung vao viéc phan tich su thay doi ctia ché do song khi
hau & Bic Pai Tay Duong, thong qua s6 lidu do cao song cua 09 tram do tir nam 1950-1967,
[1] cho rang c6 sy thay ddi dang ké vé do cao song trung binh gitta cic nam. Trong nhing
nim tiép theo, ciing c6 nhidu nghién ciru tap trung vao viéc danh gia xu thé thay ddi do cao
song, cac két qua nghién ctru cho thay xu thé tang ddi véi ca do cao song trung binh va do
cao song cuc tri & hau hét cac dai duong trén thé gisi [2-9].

O Bién Pong, ciing c6 mot sd nghién ciru ddi véi xu thé bién doi d6 cao song cd nghia,
trong d6 ¢ khu vuc gitra Bién Dong do cao song Hs90 co tde do ting trung binh khoang 0,011
m/nam, d¢ cao séng cé nghia trung binh co xu thé ting trung binh khoang 0,0152m/nam giai
doan 1988 dén 2011 [10-12].

O Viét Nam, viéc nghién ctru tinh toan du bao song ciing da duoc quan tim nghién ctru,
dic biét 1a viéc ap dung mo hinh SWAN trong cac tinh toan ¢ khu vuc Bién Dong [13-14].
Viéc nang cao d9 chinh xac cia mo6 hinh thong qua viéc ap dung céc cong cu hién dai nhu
viéc hiéu chinh mé hinh tw déng [15], hay ap dung dong hoa sb liéu ciing da duoc quan tAm
nghién ctru [16—18]. Tuy nhién, viéc danh gia xu thé bién d6i do cao song & khu vuc ven bo
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Viét Nam ndi chung va khu vuc Vinh Bic B6 noi riéng van chua duoc quan tm dang mirc.
Vi vay, nghién ciru ndy tién hanh mé phong truong song 6 khu vyc Vinh Bic B trong 20
nam (2000-2019) va trich ra cac diém & ving ven bién Viét Nam nham danh gia xu thé bién
dong ctia do cao song tir d6 thiy duogc tac dong cua bién doi khi hau téi khu vuc nay.

2. Phuwong phap va s6 liéu tinh toin

2.1. M6 hinh song va so liéu dau vao

Nghién ciru sir dung mo hinh tinh séng SWAN phién ban 41.10 dé tinh toan mo phong
truong song Day 12 m6 hinh tinh toan song thé hé ba [19], tinh toan pho song hai chiéu bang
cach giai phuong trinh can bang tac dong song co tinh téi sy lan truyén song tir ving nuge
sau vao Vung nudc nong ven bd, dong thoi trao doi nang lugng véi gio thong qua ham ngudn
cung voi sy ti€u tan nang lugng song [20-21]. Trong mo6 hinh SWAN céc song duge mo ta
bang phd mat do tac dong song hai chiéu. Phuong trinh can bang phd mat do tac dong co ban
duogc sir dung trong nhirng diéu kién phi tuyén cao. Trong mé hinh SWAN phd mét dé tac
dong N(o,0) duge chii y hon boi vi, khi 6 mat dong chdy mat do tac dong duoc bao toan
trong khi phd mat d6 nang lu’O’ng thi khong [22]. Cac bién doc lap la tan s0 ¢ va hudng song
6. Mat d6 tac dong dugc tinh bang mat d¢ nang lugng chia cho tan sb.

Dia hinh 14 yéu t6 quan trong bac nhit ctia mé hinh thuy dong luc néi chung va tinh toan
song noi riéng. Do chinh xac cia mé hinh phuy thude rat 16n vao sé liéu dia hinh, dic biét la
ving ven bo. Chinh vi vay viéc thu thap va xir 1y s6 liéu dia hinh dong vai tro quan trong, dé
dam bao do chinh xac cia dia hinh, nhém nghién ciru tién hanh thu thap cac loai s liéu bao
bdm: Do sau va duong bo trén toan Bién Dong dugc thu thap tir nguén s0 lieu ETOPO ctia
NOAA [23] va cac s0 li€u dia hinh chi tlet tai khu vuc gan bo cua cac dot diéu tra khao sat
bién trong ving nghién ctru [24]. Tir cac s6 lidu dia hinh nay nghién ctru st dung phan mém
ADCIRC ctia SMS phién ban 10.0 [25] dé tao lu6i tinh phi cdu trac v6i bude ludi & khu vuc
gan bo 14 3km va thua dan ra ngoai khoi, tong s6 6 ludi 1a 5.365. C6 2 bién 1ong 14 bién ctra
Vinh Béc B6 (1) va eo bién Quynh Chau (2). Pham vi, ludi tinh va dia hinh ciia mé hinh thé
hién trén hinh la—1b.
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Hinh 1. Pham vi (a), ludi tinh va dia hinh (b) cho m6 hinh tai khu vuc nghién cuu.
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S liéu bién trén mat: 1 truong giod tai phén tich toan cau CFSv2 cua Trung tim Dy bao
Maéi truong Quéc Gia My (NCEP) [26-27]. S4 liéu tai cac bién m& (bién 1-2): 1a d cao, chu
ky va huéng song duoc trich ra tir s6 liéu song tai phén tich toan cau cia ECMWF [2 8].

Trong nghién clru nay, s6 liéu quan tric tai tram BB1 va BB2 dugc sir dung dé hiéu
chinh va kiém dinh mé hinh. Tai tram BB1 do vao 02 dot, trong dé dot 1: tir 0 gio ngay
18/6/2019 dén 23 gior 24/6/2019 voi tong sb 168 s6 liu, 01 sb 1idu/01 gio; dot 2: tir 19 gid
ngay 3/11/2019 d&én 19 gio 10/11/2019 véi tong sb 336 sb liu, 01 s6 1iéu/0,5 gio. Tai tram
BB2 do vio 02 dot, trong d6 dot 1: tir 0 gid ngay 6/8/2019 dén 23 gio 12/8/2019 véi tong s6
168 56 lidu, 01 s6 liéu/01 gio; dot 2: tir 13 gio ngay 12/11/2019 dén 13 gid 30 phat 19/11/2019
v6i tong s6 337 s6 lidu, 01 s 1iéu/0,5 gio [29].

2.2. Panh gid sai s6

Trudce khi tién hanh tinh toan mé phdéng, md hinh SWAN da dugc hiéu chinh va kiém
dinh thong qua danh gia sai so céc sai so sau:

- Sai s6 trung binh (ME)
Cong thure tinh sai s6 trung binh (ME — Mean Error) c¢6 dang nhu sau:
ME = =¥k, (for(i) — obs(i)) (1)

Trong d6 obs (i) la gia tri quan trac tai thoi diém i, for (1) la gia tri du bao twong ung tai
thoi diém i, va k 1a s lugng cac gia tri quan trac trong chudi quan tric. Gia tri cia ME nam
trong khoang (-0, +o0). ME cho biét xu huéng 1éch trung binh cua gia tri du bao so voi gia
tri quan trac, nhung khong phan anh d¢ 16n cua sai s0. ME duong cho biét gié tri du bao thién
cao so v4i gia tri quan tric va nguoc lai. M6 hinh dugc xem 13 “hoan hao” (khong thién 1éch
vé mot phia nao ca) néu ME=0.

- Sai s6 tuyét doi trung binh (MAE)

Cong thrc tinh sai s tuyét dbi trung binh (MAE—Mean Absolute Error) c6 dang nhu sau:

MAE = —Z _,|for(i) — obs(i)| )

Trong d6 | | 1a viét tat cua ham tri tuyét d6i. Gia tri MAE nam trong khoang (0,+0).
MAE biéu thi bién d6 trung binh ctia sai sé mé hinh nhung khong néi 1én xu hudng léch cua
gia tri du bao va quan tric. Khi MAE = 0, gia tri ciia mé hinh hoan toan tring khép voi gia
tri quan trac, md hinh dugc xem 14 “Iy twong”. Thong thuong MAE duoc sir dung cling véi
ME dé danh gia do tin cay. Chéng han, néu MAE cua san phém khéc biét hian so véi ME thi
viéc hi¢u chinh 13 hét sitc mao hiém. Trong trudng hop nguoc lai, khi ma MAE va ME tuong
dbi “sat” voi nhau thi c6 thé dung ME dé hiéu chinh san pham du bao mot cach dang tin cay.

- Sai s6 trung binh quan phuong (RMSE)

Cong thtre tinh sai s6 binh phuong trung binh quan phuong (RMSE — Root Mean Square
Error) c6 dang nhu sau:

RMSE = \/i Y (for(i) — obs(i))2 3)

Sai sb trung binh quan phuong 1a mot trong nhiing dai luong co ban va thuong duoc sir
dung phd bién cho viéc danh gia két qua ctia mo hinh du béo s tri. Nguoi ta thuong hay su
dung dai luong sai s6 trung binh quan phuong (RMSE) biéu thi d6 16n trung binh cua sai sb.
RMSE rat nhay voi nhiing gia tri sai s6 16n. RMSE khong chi ra d¢ 1éch gitra gia tri du bao
va gid tri quan tric. Gia tri cia RMSE ndm trong khoang (0,+ ).

2.3. Phuong phdp xdc dinh xu thé

Bién thién theo thoi gian cua do cao soéng duge xac dinh theo phwong phéap phan tich xu
thé (phan tich trend) [30]. Mdi quan hé giita d6 cao song va thoi gian duoc xac dinh thong
qua phuong trinh hdi quy tuyén tinh dang:

y=ax+Db 4)
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3. Két qua va thio ludn

3.1. Két qua hiéu chinh va kiém dinh mé hinh

C6 rat nhidu tham sb ¢6 thé dugce dua vao dé hiéu chinh mo hinh SWAN, trong nghién
ctru ndy chi tip trung vao cac tham sé ddi v6i song nudc sau d6 1a cac tham sd: CDS2 — tbc
do tiéu tan song do song bac dau; powst — ti 18 giita do dbc phd song thong thuong voi do
dbc pho song Pierson—Moskowitz; powk — ti 1¢ gitra ) song thong thuong voi s6 song trung
binh va tham s6 cutfr — ti 1& giita tan sé séng cuc dai va tan s6 song trung binh [15].

3.1.1. Hiéu chinh mo hinh

Nghién ctru str dung cac chudi s liéu do dac dot 1 tai tram BB1 va BB2 [29] dé hiéu
chinh mé hinh. So sanh gitra két qua tinh toan va thyc do tai cac vi tri quan tric thé hién trén
hinh 2 va 3 cho thiy dbi voi ca do cao va chu ky song duong bién trinh déu kha trung nhau
ca vé pha 1an d06 16n. Tai mot s6 thoi diém do cao song c6 xu hudng cao hon do cao soéng
thyc do déc bit la vao nhimg giai doan gié mua tdy nam tang cuong, tai mot s6 thoi diém do
cao song tinh toan lai thap hon do cao song thue do. Tuong tw, ddi v6i chu ky song ciing c6
dién bién gan gidng so véi d6 cao song.
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Hinh 2. So sanh d6 cao song tinh toan va thuc do dot 1: a) tram BB1; b) tram BB2.
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Hinh 3. So sanh chu ky séng tinh toan va thyc do dot 1: a) tram BB1; b) tram BB2.
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Dé danh gid sai sb giita két qua tinh toan va thyc do, cac sai s6 ME (cong thirc 1), MAE
(cong thirc 2), RMSE (cong thirc 3) dugc sir dung. Két qua trong bang 1 cho thay, ddi véi sai
s6 ME d9 cao song tinh toan c6 xu hudng thién cao, tuy nhién mic thién léch kha nho chi
0,04m ddi v6i tram BB1 va 0,01m d6i véi tram BB2. Chu ky song ¢6 xu huéng thién thap
tai tram BB1 va thién cao tai tram BB2 véi cac gia tri tuong ung 1a —0,02s va 0,25s. Tuong
tu v6i sai s6 MAE, céac két qua cho thay bién do trung binh ciia sai s giira tinh toan va thuc
do cua do cao soéng 1a 0,13m va 0,04m, chu ky 1a 0,28s va 0,35s, twong ng tai tram BB1 va
tram BB2. Sai s6 RMSE lai thé hién d6 16n trung binh ctia sai sb giita tinh toan va thuc do
va cho cdc gia tri tuong tng cua do cao séng 1a 0,16m va 0,05m, chu ky song 1a 0,35s va
0,41s tuong Ung tai tram BB1 va tram BB2. C6 thé thdy, sai s giita tinh toan va quan trac
d6 cao va chu ky song kha nho va chip nhan dugc.

Bang 1. Sai ) gitta tinh toan va thyc do tai cac tram quan tric khi hiéu chinh.

L Tram BB1 Tram BB2
Sai 50 Do cao séng (m) Chu ky song (s) Do cao song (m) Chu ky song (s)
ME 0,04 0,02 0,01 0,25
MAE 0,13 0,28 0,04 0,35
RMSE 0,16 0,35 0,05 0,41

3.1.2. Kiém dinh mo hinh

Nghién ciru sir dung cac chudi s6 liéu do dac dot 2 tai tram BB1 va BB2 [29] dé kiém
dinh mé hinh. So sanh dién bién d6 cao, chu ky song tinh toan va thuc do thé hién trén hinh
4 va 5, twong tmg. Két qua cho thdy, mic du c6 nhiéu thoi diém do cao va chu ky song tinh
toan con thién thap va thién cao so véi thuc do, nhung nhin chung xu thé tuong ddi phii hop
ca vé pha va do lon.
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Hinh 4. So sanh d6 cao song tinh toan va thyc do dot 1: a) tram BB1; b) tram BB2.
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Hinh 5. So sanh chu ky song tinh toan va thyc do dot 1: a) tram BB1; b) tram BB2.
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Ciing tuong ty nhu hi¢u chinh mo6 hinh, kiém dinh m6 hinh cling sir dung céc sai s6 ME,
MAE, RMSE d¢ danh gia sai s6 giita két qua tinh toan va thuyc do. Két qua kiém dinh trong
bang 2 cho thay, dbi voi sai s6 ME d6 cao song tinh toan c6 xu hudng thién thap, tuy nhién
mtrc thién 1éch kha nho chi —0,02 m déi v6i tram BB1 va —0,04 m ddi véi tram BB2. Chu ky
song c6 xu hudng thién cao tai ca tram BB1 va tram BB2 véi gia tri déu 13 0,07s. Tuong tu
v6i sai s MAE, cac két qua cho thay bién do trung binh cia sai s giita tinh toan va thyc do
cua do cao song 1a 0,06 m va 0,08 m, chu ky 1a 0,31s va 0,18s twong ng tai tram BB1 va
tram BB2. Sai s6 RMSE lai thé hién d6 16n trung binh ctia sai sb giita tinh toan va thuc do
va cho cdc gia tri tuong tng cua do cao song la 0,08m va 0,11m, chu ky séng 1a 0,38s va
0,24s tuong tmg tai tram BB1 va tram BB2. Nhu vay, c6 thé thiy sai s6 giita tinh toan va
thuc do ctia d6 cao va chu ky song khi kiém dinh ciing kha nho va chap nhan dugc.

Bang 2. Sai sb giita tinh toan va thuc do tai cic tram quan tric khi kiém dinh.

. X Tram BB1 Tram BB2
Sai s0 Do cao séng (m) Chu ky song (s) Do cao song (m) Chu ky soéng (s)
ME 0,02 0,07 0,04 0,07
MAE 0,06 0,31 0,08 0,18
RMSE 0,08 0,38 0,11 0,24

Qua hi¢u chinh va kiém dinh mo6 hinh ¢ trén c6 thé thay, sai so ciia md hinh l1a chap nhan
dugc va bg thong so sau khi hi¢u chinh s€ str dung dé tinh todn cac tham s song trong muc
3.2 dudi day.

3.2. Két qua tinh todn xu thé

Vi cac két qua hi¢u chinh va kiém dinh mo hinh & trén, nghién ctu st dung cac tham
s6 da lya chon duoc tién hanh tinh toan trudng song trong 20 nim tir 00 gio ngay 01/01/2000
dén 23 gio ngay 31/12/2019 bang md hinh SWAN véi bude trich xuat két qua 1a 01 s 1iéu/01
gio tai tat ca cac diém ludi cua mo hinh. Pé danh gid xu thé bién dong truong song ¢ vung
bién ven b Viét nam trong Vinh Bic Bo, nghién cuu lya chon 05 diém dé trich két qua va
tinh toan thong ké d6i v6i do cao song co nghia Hs va chu ky song co nghia Ts, cac két qua
théng ké duoc thé hién nhu sau:

a) Xu thé bién dong do cao song cd nghia cuc dai trung binh cic thang trong nam
(Hsmax)

Céc két qua tinh toan dugc thé hién trong hinh 6 cho théy Hsmax tai tit ca cac diém déu
c6 xu hudng tang voi muire do tang trung binh tai tat ca cac diém 13 0,0146 m/nam. Trong do,
diém c6 muc do gia tang 16n nhét 1a diém MO3, véi gia tri gia ting 1a 0,0285 m/nidm, diém
nay nam & ngoai khoi ving bién Sim Son, Thanh Hoa. Diém c6 murc d6 gia ting nho nhat 1a
diém MO5, véi gi tri gia ting 1 0,0026 m/niam, diém nay nam & gan dao Con Co thudc ngoai
khoi tinh Quang Tri. Nhu vdy, c6 thé thiy xu thé bién ddi do cao song c6 nghia cuc dai trung
binh céc thang trong nim & ving bién niy c6 hudng gia ting c6 thé do tic dong ciia bién doi
khi hau.

b) Xu thé bién dong d6 cao song c6 nghia trung binh nam (Hstb)

Cac két qua tinh toan dbi Hstb trong hinh 7 ciing tuong tu nhu véi Hsmax, trong d6 tai
tat ca cac diém Hstb déu c6 xu hudng ting v6i muc do ting trung binh tai tit ca cac diém 1a
0,0022 m/ndm. Trong d6, diém c6 murc do gia ting 16n nhat 1a diém MO03, véi gia tri gia ting
14 0,0046 m/nam, diém nay nim & ngoai khoi viing bién Sam Son, tinh Thanh Héa. Diém ¢
mirc d gia ting nho nhat 1a diém MO35, véi gia tri gia ting 1a 0,0004 m/nam, diém nay nam
& gan dao Con Co, tinh Quang Tri. Nhu vy, tic dong ctia bién ddi khi hau c6 thé 1a nguyén
nhan 1am cho d6 cao séng c6 nghia trung binh nim & ving bién nay c6 xu hudng gia ting.
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¢) Xu thé bién dong chu ky song c6 nghia trung binh nam (Tstb)

Céc két qua tinh toan dbi Tstb trong hinh 8 cho thay tai tt ca cac diém déu co xu hudng
tang voi mire d6 tang trung binh tai tat ca cac diém 1a 0,0059 s/nam. Trong do, dlem c6 mirc
d6 gia ting 16n nhét 1a diém MO1, v6i gia tri gia ting 13 0,0176 s/ndm, diém nay nim & ngoai
khoi viing bién tinh Quang Ninh. Piém c6 mirc d6 gia ting nho nhat 1a diém MO03, véi gia tri
gia ting 1 0,0003 s/nim, diém nay nam & ving bién Sdm Son, tinh Thanh Hoéa. Nhu vy, c6
thé thay tac dong cta bién ddi khi hau c6 thé 1a nguyén nhan lam thay d6i chu ky séng co

nghia trung binh ndm & vung bién nay.
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4. Két luan

Viéc hiéu chinh va kiém dinh mé hinh duge thuc hién tai 02 vi tri v6i 02 chudi s liéu
doc 1ap va dugc danh gia thong qua cac chi s6 ME, MAE, RMSE va duéi dang biéu d6. Cac
két qua so sanh hiéu chinh va kiém dinh tai tram do BB1 va BB2 ¢ khu vuc Vinh Bac Bo cho
thiy cac tham sd lya chon 1& phtt hop va mé hinh tinh toan du d6 tin cay dé ap dung vao mo
phong cac yéu té song trong khu vuc.

Thong qua két qua tinh toan truong song trong 20 nam tir nam 2000 dén nim 2019 trén
khu vuc vinh Bic Bo va két qua phén tich tai 05 diém dai dién, c6 thé thiy do cao song cd
nghia cuc dai trung binh thang trong nam ¢ khu vuc nay ciing c6 xu hudng gia tang. Véi 05
diém duoc lua chon dé danh gia xu thé cho thdy mirc do gia ting trung binh tai 05 diém nay
1a 0,0146 m/ndm, muc dg gia tang lon nhéat 14 0,0285 m/nim va muc do gia tang nho nhat 1a
0,0026 m/nim. P§ cao séng cé nghia trung binh nim ¢ 05 diém nay c6 mic do ting trung
binh 14 0,0022 m/nam, muc d¢ gia tang 16n nhat 1a 0,0046 m/nam va muc do gia tang nho
nhat 14 0,0004 m/nam. Chu ky séng c6 nghia trung binh c6 murc do tang trung binh tai 05 nay
diém 14 0,0059 s/nam, muc do gia tang 16n nhat 14 0,0176 s/nim, mirc dd gia tang nho nhat
1a 0,0003 m/nam.

Pong gop cuia tac gia: Xay dung y tuong nghién ctru: H.T.T.; Lua chon phuong phap nghién
ctru: H.T.T.; N.T.T.; M6 hinh hoa: N.T.T., Phan tich két qua: H.T.T.; Chinh stra bai bao:
N.T.T.
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Loi cam on: Nghién ciru ndy dugc tai tro bai Dé tai “Nghién ctru co so khoa hoc xdy dung
mang ludi didu tra co ban va giam sat moi truong bién giai doan 2020-2030, tim nhin 2045
(PTBL.CN-56/20)".

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Evaluation of the wave height and period trends in the Gulf of
Tonkin in the coastal area of Vietnam

Hoang Trung Thanh!, Nguyen Trung Thanh?*

I Vietnam Institute of Seas and Island, Vietnam Administration of Seas and Islands;
thanhphutho2002@gmail.com

2 Northern Center for Planning and Investigation of Marine Resources — Environment,
Vietnam Administration of Seas and Islands; thanhnt2212@gmail.com

Abstract: This study focuses on evaluating the significal wave height and period trends at
05 representative locations in the Gulf of Tonkin, about 24 nautical miles (44 kilometers)
from the coast of Vietnam. The simulation of trends are based on the wave field calculation
results for 20 years (2000-2019) in the Gulf of Tonkin using the SWAN model after
calibration and verification with observed data. The results at these 05 locations in the Gulf
of Tonkin show that the wave factors tend to increase, in which the monthly average
maximum significal wave height increases in the range of 0.0026 m/year to 0.0285 m/year,
the mean annual significal wave height increases in the range of 0.0004 m/year to 0.0046
m/year, the mean annual significal wave period increases in the range of 0.0003 s/year to
0.0176 s/year.

Keywords: SWAN model; Wave height and period trend; Gulf of Tonkin.
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Tém tit: Muc dich nghién ctu duoc thuc hién nham danh gia dac diém va sy tich lay vi
nhya trong trim tich than bun, truong hop nghién ciru dién hinh ¢ tinh Long An. Nghién
ctru tién hanh khao sat thuc dia va chon léy mau dai dién tai 10 vi tri khac nhau trong khu
vuc ¢6 cac 16p than bun thudc dia ban xa Thuan Nghia Hoa, huyén Thanh Héa, Long An.
Cac mau dugc xu ly nhim xac dinh ham lugng, kich thude hat, mau sdc, hinh dang va
dinh danh ching loai vi nhya. Mtrc d6 nhiém ban vi nhua cho théy ham lugng trong than
bun tai Long An ¢6 sy dao dong 0-360,0 hat/kg. Vi nhya c6 kich thuge tuong d6i 16n,
hinh dang chu yéu 1a dang manh (69,6%), bot (17,4%), so1 (8,7%) va dang film (4,3%),
chung thudng c6 mau tring, nudc bién, xanh. Vé thanh phan vi nhya dugc phét hién gém
cac loai nhu polypropylene (PP), polyethylene (PE), polyvinyl chloride (PVC) va cac dang
so1 polyester; trong do, nhya PVC chiém chu yéu véi ty 18 70,6%. Két qua nghién ciru
ciing cho thdy sy phan b vi nhya theo khong gian va chi thi dau hiéu tic dong cia con
nguoi 1én hién trang than bun. Do d6, vé lau dai can c6 nhimng giai phap thich hop nhim
quan 1y, bao vé ngudn tai nguyén than bun mot cach hitu hiéu trudc cac ap luc phat trién
kinh té-xa hoi.

Tir khéa: Vi nhua; Nhiém ban; PVC; Than bun; Polypropylene; Tich liy.

1. Pit van dé

Ngay nay, van dé nhiém ban rac thai nhua 1 tiéu diém noi bat trong cac thach thirc lién
quan dén sinh thai moi truong. Theo cac thong ké trén toan thé gidi cho thiy toc do san
xuat nhua khong nging gia tang tir 1,7 triéu tan ndm 1950 1én 335 triéu tdn nam 2017 [1].
Vi nhya (microplastic) 1a chat 6 nhidm mdi ndi, co kha ning de doa nghiém trong dén hé
sinh thai va chung dugc dinh nghia la cac manh nhya c6 kich thuoc nho horn 5 mm [2]. Vi
nhya dugc phan loai theo 2 hinh thiic, gdm cac hat vi nhya so cép va thir cap. Vi nhya sau
khi xdm nhép vao co thé va duoc xem nhu 13 chit co nguy co gay doc cho sire khoe con
ngudi. Sy nhiém ban vi nhya dd duoc tim thay ¢ khip noi, ching ton tai & cac diéu kién
moi truong khac nhau tir dat, nude, khong khi cho ti cac ngudn thuc pham [3-4]. Két qua
nghién ctru [5] cho thdy ham luong vi nhya trong trim tich tai Phép 1a 67 hat/kg. Tuong tu,
mirc d6 nhidm ban vi nhwa trong tram tich & TAy Ban Nha chii yéu gdm cac dang manh, soi
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v61 ham lugng xac dinh la 100-900 hat/kg [6]. Khong nhiing vay, ty 1€ tai ché nhya thap &
cac qudc gia dang phat trién s& cang lam gia ting nguy co va sy lo ling vé mait moi truong,
suc khoe [7]. Trong khi, Viét Nam 1a mét trong nhiing dat nude ¢6 mac d6 tiéu thu nhua
cao nhat khu viuc Pong Nam A [8] va ciing nhu thudc trong s6 20 qudc gia ¢ sy cham tré,
thiéu hiéu qua trong viéc quan ly rac thai nhwa [9]. Qua trinh thiéu su quan 1y chat ché rac
thai nhya s€ gy ra nhiing van deé khung hoang v€ mat mdi trudng lién quan dén van nan
nhiém ban vi nhya. Co thé thay, su can thiét danh gia hi¢n trang nhiém ban nhua trong tién
trinh quan 1y va kiém soat dé bao vé maéi truong. Chinh vi 1& d6, da c6 mot sé nhom nghién
ctru tién hanh léy mau, phan tich va danh gia hién trang nhiém ban vi nhya & Viét Nam [8—
10]. Thuc té cho théy sb lugng bao cao vé& nhifm ban nhyua van con nhiéu han ché. Cac
nghién ctru trude day chii yéu tap trung danh gia sy nhiém ban vi nhya ¢ méi truong nudc
[11], trAm tich [10-12], dong vat hai manh vo [13], cat bién [14], hai san [15] hay trong
mdi truong khong khi [16]. Hién trang 6 nhiém rac thai nhya no6i chung, vi nhya noi riéng
da va dang 1a van dé ndi com. Tuy nhién, thyc té hién nay chua c6 céng bd nao thyc hién
trén d6i twong than bun.

Mic du than bun (peatland) chi chiém 3% tong dién tich cac luc dia (5 tri¢u km?)
nhung lai c6 ¥ nghia quan trong d6i voi cac gia tri cua hé sinh thai toan ciu [17]. Su tich
lity vi nhya trong tang tram tich than bun s& c6 thé gdy anh hudng dén doi song cac loai
thity sinh va thong qua céc chudi thirc in tic dong dén stc khoe con ngudi [18]. Do lugng
vi nhya trong than bun dugc ti€u thu boi mot sb loai thiy sinh nhu c4, tom.. hay nhu su tich
lity trong canh tic ndng nghiép. Tir d6, s& giy ra nhiing anh hudéng tiém tang théng qua
chudi thirc an, hau qua 1a van d¢ stic khoe cho con ngudi. Mit khac, Long An la tinh tiép
gidp véi Thanh phé HO Chi Minh, Tay Ninh 0 phia Dong, gidp voi Campuchia ¢ phia Bic,
tinh Péng Thap & phia Tay va Tién Giang vé phia Nam. Tinh Long An ¢6 vi tri dia ly déac
biét quan trong, nam ¢ vung dong bang song Cuu Long va thuge ving phat trién kinh té
trong diém phia Nam. Déy 1a cau phan khong thé thiéu cua ving kinh té dong luc trong
chién luoc phat trién kinh té—x3 hoi dong bang song Curu Long. Hon nita, Long An c¢6 dia
hinh bang phang, ¢ xu thé thap dan tir phia Bic—Pong Bic xudng Nam-Tay Nam [19].
Dia hinh bi chia cat boi hai dong séng 16n (Vam Co Pong va Vam Co Tay), va v6i hé
thong kénh rach chang chit, phan 16n dién tich dat ciia tinh Long An duoc xép vao ving dat
ngap nudc. Do d6, di hinh thanh nén nhimng 16p than bun dam lay 1au doi. Cac mo than bun
dam lay & day co quy mo nho va dugc phan bd rai rac nhung cé ¥ nghia trong trong vé mat
moi truong cling nhu sinh ké ngudi dan. Theo két qua diéu tra ciia du 4n quan 1y bén viing
than bun khu vyc Doéng Nam A, than bun & Long An phat hién ¢ cac huyén nhu Thanh
Hoéa, Tan Thanh va Ptic Hué voi téng di¢én tich khoang 72 ha [20]. Than bun la nguén
nguyén liéu kha t6t dé ché bién ra nhiéu loai san pham c6 gia tri kinh té cao [21-22]. Céc
két qua phan tich va danh gia chat luong cho thiy than bun & Long An day 0,5-5,0 m, d9
tro thap, lugng khoang cao, mun cao, c6 thé sir dung lam chat d6t va phan bon. Tuy vay,
trong nhitng nam gan day voi toc do tang truong kinh té cao & Long An di tao nén ap luc
vé mat moi trudng. Cac hoat dong san xuat, kinh doanh trén dia ban dong gop vao su nhiém
ban ndi chung va rac thai nhya néi riéng. Do d6, rit can nhimng nghién ciru danh gia dic
diém va su tich lity thanh phan vi nhya dé c6 co so d& ra cac giai phap quan ly thich hop.
Nghién ctru nay dugc thyc hién nhim xem xét mirc d6 nhidm ban thong qua viéc 1dy mau,
phan tich va danh gia dic diém va sy tich liy vi nhua trong than bun, truong hop nghién
ctru dién hinh & x3 Thun Nghia Hoa, huyén Thanh Hoéa, tinh Long An.

2. Phwong phap nghién ciru
2.1. Khao sat thuc dia va Zcfy mau

Nghién ctru tién hanh khao sat thuc dia va chon mau dai dién & 10 vi tri khac nhau
trong khu vuc chua tban bun thuég dia’ béln~x€1 Thuan Nghia Hoa, Thanh Hoéa, Long An
(Hinh 1). Lién quan dén vi tri cac diém lay mau dugc mo ta trong Bang 1.



Tap chi Khi twong Thuy van 2022, 734, 88-97; doi:10.36335/VNJHM.2022(734).88-97

90

Bang 1. Vi tri cac diém ldy miu.

- Toa do
T Kyhiéu Vide Kinh d¢
1 THI 10°39°53.1°N___ 106°11°06.0°E
2 TH? 10°39°56.1"N  106°11°10.67E
3 TH3 10°39°59.8"N  106°11°05.07E
4 TH4 10°40°00.9°N  106°11°10.5°E
5 THS5 10°40°04.1"N  106°11"18.47E
6 TH6 10°40°16.9°N  106°11°24.57E
7 TH7 10°40°204"N  106°11°03.37E
8 THS 10°40°23.2°N  106°11°13.17E
9 THY 10°40°10.8"N  106°11°21.47E
10 TH10 10°40°24.0°'N_ 106°11°27.5"E

Phuong phap 1dy mau dya theo nguyén tic 1dy mau dinh huéng. Can ctr qué trinh khao
sat thyc dia nghién ctru lwa chon céac vi tri tap trung than bun va dai dién trong khu vyc.
Mau trim tich than bun dugc ldy bang gau lay miu, dién tich miu 1a 500 cm?. Cac mau
dugc lay & do sau so véi tang mit véi tir 5-15 cm. Pé dam bao tinh dai dién, than bun tu
gau dugc tha ra khay va tién hanh tron déu trude khi cho vao céc ti gidy nhom (aluminum
foil bag) chuyén dung. Khdi lugng mdi mau dugc lay tuong dwong 500 gram. Mau sau liy
duogc bao quan luu trit va van chuyén vé phong thi nghiém dé phén tich xac dinh dic diém,
dinh danh thanh phan vi nhwa [12, 23].
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Hinh 1. So d6 vi tri cac diém léy mAu tai xd Thuan Nghia Hoa, huyén Thanh Hoéa.

2.2. Xir Iy va phan tich mau

Céc mau dugc xir Iy nhim xac dinh ham luong (hat/kg), kich thudc hat (mm), mau sic
(tréng, xanh, d0,..), hinh dang (hinh cau, soi, manh,..) va loai nhya (PE, PP, PVC,..). Trong
d6, kich thuéc, mau sic va hinh dang duoc xac dinh boi thiét bi kinh hién vi soi ndi, do
phong dai 10x (Optika B-292PLi). Phuong phép hap thy birc xa hong ngoai FT— IR
(Fourrier Transformation InfraRed) dugc sir dung dé xac dinh loai nhya trong cac miu
nghién ctru. Qua trinh xtr Iy va phan tich mau dugc mé td nhw Hinh 2 [11, 12, 23].

2.3. Phan tich thong ké

Céac s liéu thu thap duoc tinh toan gia tri trung binh (X) va do léch chuan (Sx) theo
cong thire: S = V(Y ((xi - x)?/n-1). Trong d6, x; 1a gia trj trén quan sat thir i ciia mau nghién
ctru va n 1a kich thuéc mau. Thu tuc phan tich thong ké thuc hién bang phdn mém SPSS
16.0 for Windows.
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A A ES
500 g miu than bim => Déng nhat mau — > Sy mau (60°C, 48 giv)

Sang wot
Phin tach ty trong bang Sang mau sau phan Phan tach trim tich
ZnCL = <=

tach (0,3 - 5 mm)

Oxy héa peroxide wét = Tiach ty trong = Loc chén khéng
(sang 0,3 mm)

Kinh hién vi soi néi Phan tich, dinh lweng
Quang phé FT-IR <::I vi nhwa

Hinh 2. Quy trinh xur ly va phan tich vi nhya.
3. Két qua nghién ctru va thao luin

3.1. Sw tich lily vi nhwa trong thanh phan than biin

Két qua nghién ctru cho thay sy tich liiy ham luong vi nhya tai céc dia diém 1dy mau
than bun ¢ Thanh Héa chu yéu tap trung ¢ vi tri TH7 (Hinh 3). Trong d6, s lugng vi nhua
chiém 16n nhéat voi sy c6 mit cac loai kich thudc khac nhau (0,3-5,0 mm) dat gié tri trung
binh 360,0+4,7 hat/kg. Cac két qua tai vi tri ldy mau TH1 va THO lan luot v6i ham lugng
60,04+2,5 va 50,0=1,3 hat/kg. Nhu véy, sb lugng vi nhua trong than bun & Thanh Hoa lan
luot thu tu: TH7 > TH1 > TH9 > TH2, TH3, TH4, THS5, TH6 > TH8, TH10. Qua trinh thuc
dia cho thiy sy khac biét & cac vi tri lay mau néu trén 1a do su tiép giap dan cu dong duc va
cac hoat dong di kem cta con nguoi. Nhin chung, miic d6 nhiém bén vi nhya tai khu vuc
nghién ciru con thap tuy nhién phan nao canh bao da c6 su anh hudng tir cic ngudn xa thai,
tac dong va gdy ra sy xuat hién ham lugng vi nhya trong thanh phan than bun. Thong
thuong, sy nhiém ban vi nhya c6 thé do tir cac nguén xa thai nudc thai (cong nghié¢p va
sinh hoat), cac hoat dong noéng nghiép, sy chdy tran bé mat va 6 nhiém khong khi [24-25].
Pbi v6i ham luong vi nhua xut hién voi sy tich liy cao ¢ dia diém 1y mau TH7 c6 thé
giai thich boi khu vuec tiép can voi ngudn xa thai tir hoat dong nong nghiép ciing nhu sy anh
huong cua lwong nude chay tran va mot phan gian tiép do hoat dong dan sinh xung quanh.
Trong céac hoat dong nong nghiép, viéc sir dung cac 16p phu nhya la nguyén nhan phat thai
luong 16n thanh phan vi nhya nhu polyvinyl chloride (PVC), polypropylene (PP),
polyethylene (PE), v.v.. Hoat ddng canh tac st dung phan bon hitu co tir compost ciing 1a
nguyén déng gop vao sy nhiém ban vi nhwa trong méi truong dat [26]. Thong qua cac hoat
dong thuong nhat, vi nhya con dugc phat sinh tir thoi quen st dung chai nhya, bao bi, sgi
tong hop,.. trong cac ho dan ciing nhu cac san phadm cham séc ca nhan nhu diu goi, sira rira
mit, son méi,... C6 thé thay rang, qua trinh nhiém ban rac thai nhwa va hau qua sau xa 13 su
nhidm ban vi nhya vao mdi truong dic biét cac vung sinh thai quan trong nhu dat néng
nghiép, khu vuc dam lay, h¢ sinh thai ven song 1a véan dé moi truong can duoc quan tam
giai quyet [26-29]. Do do6 vé lau dai can ¢ nhimg canh bao sém va giai phap quan 1y thich
hop nham han ché sy 6 nhiém rac thai nhya nham han ché tic dong dén ngudn tai nguyén
than bun.

Pé xem xét su tich lily va phan bd nhiém bén vi nhya tai cac khu vuc & Viét Nam va
trén thé gidi, Bang 2 tong hop so sanh két qua cac ham luong cua ching trong méi truong
nudce, tram tich. Tt mac d6 nhiém ban vi nhua cho théy, ham lugng tai Long An c6 dao
dong trong khoang gia tri 0-360,0 hat/kg, thip hon nhiéu so véi méi truong nudc mit &
song Sai Gon va kénh rach phu can (10519000 hat/m?) hay nhu trong trim tich bd bién Da
Nang (9238+2097 hat/kg) va tram tich bai triéu & Thanh Héa (2921-5365 hat/kg). Tuy
nhién, gitra chiing lai ¢6 sy kha twong dong tai cdc miu trim tich séng Sai Gon-Dong Nai
(38-498 hat/kg). Bang 2 con thé hién so sanh ham luong vi nhwa & tram tich mét s6 qudc
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gia & Chau Au. Nghién ciru thyc hién tai vinh Biscay (Phap) va dao Pianosa (Y) chi ra ham
luong vi nhua tich lily trong tram tich lan luot 67 hat/kg va 1,09 g/m?. C6 thé thiy, v6i mirc
d6 do thi hoa nhanh cung voi ap luc xa thai tir cac ngudn cong nghiép trong hoat dong san
xuat, kinh doanh d gép phan gia ting nhanh chong mirc d6 nhiém ban vi nhya vao moi
truong [24].

TH10 [ 3,0-5,0 mm

Bl 1030 mm

I 0.5-1,0 mm
TH8 0,3-0,5 mm

TH7

TH9

THE

THS

Pia diém

TH4

TH3

T T T T T T
0 50 100 150 200 250 300 350 400
Ham lwong (hat’kg)

Hinh 3. Muc d9 tich lily vi nhya trong than bun ¢ Thanh Hoa.

Bang 2. So sanh mic d6 nhidm bin vi nhya trong madi trudng & Viét Nam va thé gisi.

Dia phuwong  Pialy M@ ta Doi twong Ham lwgng Hinh dang Tham khio
Quang Ninh o - Vinh CtraLuc  Nuécmit 0,35 hat/m? Soi, manh [30]
% -HoTay 611,0 hat/m?
- Séng Hb 3
Ha Noi g - gggg ﬁﬁﬁi Nude mat 5’33 ;‘ﬁztr/“m3 Soi, manh [30]
- Song T Lich 2522 hat/m?
Thanh Hoéa -HuyénHau — Tramtich ,q,) s35p0kg  Manh, bot, [12]
Loc bai triéu so1i, film
Tram tich Soi, manh,
_ = -ba Ne:mg b& bién 923842097 hat/kg bot, film, vién [10]
Pa Ning = nén
£ - Séng Han . . 2,7 hat/m? .
2 -HoCongVien U™ 70,0 haym? Soi, minh [30]
Binh Dinh - PAm Thij Nai Nudc mat  3,2-24,3 hat/m?3 Soi, manh [30]
Tién Giang - Tién Giang Catbién  0-281,4 hatkg Manh, soi, hat [14]
Viine Ta - Song Dinh - Nude mat 28,4 hat/m? Soi, manh [30]
ung fau - Viing Tau -Catbién  0-295,0 hat/kg Manh, soi, hat [14]
‘ = -DS‘AongNSall GON= Trimtich  38-498 hat/kg Soi, hat [11]
Pong Nai z ong Nat 3
g -HOTriAn Nuécmat > hat/m Sgi, manh [30]
. é - Séng Dong Nai “ 3,9 hat/m’ Y -
Tp. HO Chi - Song Sai Gon . < 10— .
Minh vakenhrach  NUOCMA 516000 hat/m? Soi, manh 4]
- Huyén Thanh N . Manh, so1, a
Long An Hoa Thanbun  0-360,0 hat’kg bot, film Nghién ctru nay
Anh - Luuvuc Tame Tramtich  165,0 hat/kg Soi, manh [31]
Phap . z - Vinh Biscay Trdmtich 67,0 hatkg Manh [5]
&
<
Y - bao Pianosa Tramtich 1,09 g/m? Manh [32]
Tay Ban cBienDiaTrung 30 eh 100-900 hatke Soi, manh [6]

Nha Hai
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3.2. Bdc diém vi nhira trong than bun

DPic diém vi nhya (kich thudc, hinh dang, mau sdc, thanh phﬁn) trong than bun &
Thanh Hoéa dugc thé hién ¢ cac Hinh 4a-—4d. Vé chung loai thanh phan vi nhua dugc phat
hién gdm cac loai nhu polypropylene (PP), polyethylene (PE), polyvinyl chloride (PVC) va
cac dang soi polyester. Trong do6, nhya PVC chiém chu yéu véi ty 1& 70,6%. Dbi vai cac
loai hinh dang vi nhya gom cac thé loai chinh (manh, so1, bot va film), trong d6 dang manh
va bot dat ty 1€ cao nhét (chlem 87,0%). Vé mau séc cac loai vi nhya kha da dang, gom cac
mau néu, den, trang, nuée bién, xanh, cam, mau cat bién va mau dit. Mau sic nude bién va
trang chiém da s6 v6i thanh phan twong tmg 35,3% va 17,6%. Lién quan dén kich thuéc
cac hat vi nhua duogc tim théy trong trAm tich than bun tdn tai cac khoang gia tri 0,3-0,5
mm; 0,5-1,0 mm; 1,0-3,0 mm; va 3,0-5,0 mm. Cac hat vi nhua c6 kich thuée 0,5-3,0 mm
chiém da sb (74,6%), cu thé bao gff)m cac hat vi nhua c¢6 kich thuédc 1,0-3,0 mm dat murc
cao nhét, véi ty 18 40,0%. Ngoai vi nhya c6 kich thudc twong ddi 16n, hinh dang chu yéu 1a
hinh dang manh (69,6%), bot (17,4%), so1 (8,7%) va dang film (4,3%), ching thuong c6
mau tring, nudc bién, xanh (Hinh 5). Nhu vay, dua vao cac dic dlem thanh phan kich
thudc chi dao cac hat vi nhua c6 thé kham pha nhiing sy hiéu biét vé su nhiém ban va tich
lity vi nhya trong moi truong [33, 34]. Do phan 16n hat vi nhwa c¢6 kich thudc tuong dbi 16n
cho théy su tich Ity chua lau va viéc phén rd trong moéi truong dién ra & muc do thép Pdng
thoi, cac thanh phan nhwa tong hop nhan tao nhu PVC chlem ty 18 cao ciing co thé 1y giai
boi chung duoc str dung phd bién trong cac hoat dong doi séng.

3,0-5.0 mm 0,5-1.0mm b (] 3.0-5.0 mm 0,51.0mm
(a) 1.0-3.0 mm 0,3-0,5mm (b) 551.0-3.0 mm 03-0.5mm
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Hinh 4. Bic diém vi nhwa (a) mau sic, (b) hinh dang, (c) thanh phén va (d) kich thudc trong than
bun.

So sanh mau duogc phén tich trim tich khu vuc song Sai Gon—Ddng Nai ¢6 khoang 38—
498 hat/kg tram tich, manh nhwa c6 kich thudc tir 0,1-0,5 mm 1a chu yéu, trong d6 nhya
thu duoc cta PE chiém 51 ,2% [11]. Trong khi do, két qua phan tich tram tich bai triéu ven
bién & Thanh Hoéa cho thiy sb luong ciia cac hat vi nhya dao dong tir 2921 dén 5365 hat/kg,
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vGi gia tri trung binh 14 4123 hat/kg. Theo nghién ctru thanh phan vi nhua trong cat bién &
Tién Giang chi ra rﬁng vi nhya dang manh chiém wu thé (60,2%) trong cac loai hinh khac
nhu soi, hat [14]. Két qua ciing da tiét 16 chung loai nhwa pho bién nhu PE, PP va PS dugc
tim thay trong vi tri ldy mau. Nhu vay, vé co ban thanh phan ching loai vi nhya giita céc
nghién ctru ¢6 sy twong dong. O mot nghién ctru khéc, cac hat vi nhya c6 kich thude dao
dong trong khoang 3005000 pum duogc tim thiy trong trim tich bo bién & Pa Nang [10].
Hon nira, ham luong vi nhya kham pha & cac khu vuc bién Pa Nﬁng ¢6 muc do cao hon so
véi cac khu vue khac trén thé gioi. Hau hét chung c6 dang hinh s¢i, mau sdc xanh (59,9%)
va trang (22,9%) chiém ty 1& pho bién nhét v0i do dai trung binh twong Gmg 1701+1029 pum.
Do dic thu khac biét vé dia Iy (bo blen mién Trung so voi dong bang song Ctru Long) ciing
nhu thoi gian anh huong va cac nguon tac dong nén hinh dang vi nhya tim thay c6 sy khac
biét nho va duge thé hién chu yeu dudi dang hinh manh.

w —— Cument Sample —— PVC with DINCH plasticizer
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Hinh 5. Hinh dang va phan tich FT-IR dinh danh vi nhya trong than bun.

4. Két luan

Két qua nghién ctru chi ra mirc 6 nhidm ban vi nhya ¢ xa Thuan Nghia Hoa, Thanh
Hoa, Long An c¢6 ham luong dao dong trong khoang gia tri 0-360,0 hat’kg. Qua trinh phén
tich va dinh danh, thanh phan vi nhua c6 mau sic nudc bién va trang chiém da s6 véi thanh
phan twong tng 52,9%. Lién quan dén kich thudc cac hat vi nhya dugc tim thay trong trim
t1chthanbunt6ntaicackhoanggiatri03 0,5 mm; 0,5-1,0 mm; 1,0-3,0 mm; va 3,0-5,0
mm. Vi nhya c6 kich thude twong dbi 16n, hinh dang chu yéu 13 hinh ~dang manh (69,6%),
bot (17,4%), soi (8,7%) va dang film (4,3%), chung thudong c6 mau tring, nudc bién, xanh.
Vvé chung loai thanh phan vi nhya duoc phat hi€n gom cac loai nhu PP, PE, PVC va cac
dang soi polyester. Nghién ctru dd xac dinh ham luong va budc dau tim ra mot sé nguyén
nhan gy ra sy nhiém ban. Tir d6 cho thdy qua trinh nhiém bén rac thai nhwa, dic biét & cac
ving sinh thai quan trong nhu than bun 1 vin dé méi truong can dugc quan tim cap bach.

Pong gop cua ciac tac gia: Xay dung y tuéng nghién cou: N.M.K., N.T.Q.H;
Phuong phap nghién ciu: N.M.K., B.Q.D., N.C.M.; Phan tich, danh gia két qua:
N.M K., N.T.Q.H., B.Q.D., N.C.M; Viét ban thao bai bao: N.M.K.; Chinh stra bai bao:
N.T.Q.H., NN\M.K., B.Q.D.

Loi cAm on: Nghién ciu 1\121y duoc thuc hién boi su tai trg cua WRI Indonesia va Truong
Pai hoc Nong Lam TP. H6 Chi Minh. Nhom tac gia chan thanh cam on xa Nghia Thuan
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Hoa, huyén Thanh Hoa, tinh Long An da hd trg trong qua trinh khao sat, thuc hién nghién
ctru nay. Bong thoi, tap the cac tac gia xin chan thanh cdm on cac phan bién, dong nghi¢p
da gop y hoan thién bai viet.

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 téc gia.

Tai liéu tham khao

1.

10.

11.

12.

13.

14.

15.

PlasticEurope. Plastics-the Facts 2017. An analysis of European latest plastics
production, demand and waste data. The Association of Plastics Manufacturers in
Europe, Brussels, 2018.

Andrady, A.L. Microplastics in the marine environment. Mar. Pollut. Bull. 2011,
62, 1596-1605.

Novotna, K.; Cermakova, L.; Pivokonska, L.; Cajthaml, T.; Pivokonsky, M
Microplastics in drinking water treatment—Current knowledge and research needs.
Sci. Total Environ. 2019, 667, 730-740.

Yao, P.; Zhou, B.; Lu, Y.; Yin, Y.; Zong, Y.; Chen, M.-T.; O'Donnell, Z. A review
of microplastics in sediments: Spatial and temporal occurrences, biological effects,
and analytic methods. Quat. Int. 2019, 519, 274-281.

Phuong, N.N.; Poirier, L.; Lagarde, F.; Kamari, A.; Zalouk-Vergnoux, A.
Microplastic abundance and characteristics in French Atlantic coastal sediments
using a new extraction method. Environ. Pollut. 2018, 243, 228-237.

Alomar, C.; Estarellas, F.; Deudero, S. Microplastics in the Mediterranean Sea:
Deposition in coastal shallow sediments, spatial variation and preferential grain
size. Mar. Environ. Res. 2016, 115, 1-10.

Wu, C.; Zhang, K.; Xiong, X. Microplastic pollution in inland waters focusing on
Asia. In Freshwater microplastics. The Handbook of Environmental Chemistry,
Springer, Cham. 2018, 58, 85-99.

Lahens, L.; Strady, E.; Kieu-Le, T.C.; Dris, R.; Boukerma, K.; Rinnert, E.; Gasperi,
J.; Tassin, B. Macroplastic and microplastic contamination assessment of a tropical
river (Saigon River, Vietnam) transversed by a developing megacity. Environ.
Pollut. 2018, 236, 661-671.

Jambeck, J.R.; Geyer, R.; Wilcox, C.; Siegler, T.R.; Perryman, M.; Andrady, A.;
Narayan, R.; Law, K.L. Plastic waste inputs from land into the ocean. Science
2015, 347, 768-771.

Nguyen, Q.A.T.; Nguyen, H.N.Y.; Strady, E.; Nguyen, Q.T.; Trinh-Dang, M.
Characteristics of microplastics in shoreline sediments from a tropical and
urbanized beach (Da Nang, Vietnam). Mar. Pollut. Bull. 2020, 161, 111768.

Phu, H.; Han, H.T.N.; Thao, N.L.N.; BPong, P.V.; Han, T.G. Nghién ctru muc do 6
nhiém vi nhya trong nudc va tram tich song Sai Gon—Pong Nai. Tap chi Khi tirong
Thuy van 2021, 731, 69-81.

Diing, L.V.; Duc, T.H.; Hi, N.T.H.; Tung, N.D.; Tu¢, N.T.; Hiéu, P.V.; Dinh,
N.Q.; Nhuan M.T. Nghlen cliu phuong phép xac dinh hat vi nhya trong moi
truong trim tich bai tridu ven bién, 4p dung thir nghiém tai xa Pa Loc, huyén Hau
Ldc, tinh Thanh Hoa. Tap chi Khi twong Thuy van 2020, 715, 1-12.

Phuong, N.N.; Duong, T.T.; Pham, Q.T.; Le, Q.T.P.; Amiard, F. Contamination of
microplastics in bivalve: First evaluation in Vietnam. VJES 2019, 41(3), 252-258.
Hien, T.T.; Nhon, N.T.T.; Thu, V.T.M.; Nguyen, N.T. The Distribution of
Microplastics in Beach Sand in Tien Giang Province and Vung Tau City, Vietnam.
J. Eng. Technol. Sci. 2020, 52, 208.

Karami, A.; Golieskardi, A.; Choo, C.K.; Larat, V.; Karbalaei, S.; Salamatinia, B.
Microplastic and mesoplastic contamination in canned sardines and sprats. Sci.
Total Environ. 2018, 612, 1380-1386.



Tap chi Khi twong Thuy van 2022, 734, 88-97; doi:10.36335/VNJHM.2022(734).88-97 96

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Truong, T.N.S.; Strady, E.; Kieu-Le, T.C.; Tran, Q.V.; Le, T.M.T.; Thuong, Q.T.
Microplastic in atmospheric fallouts of a developing Southeast Asian megacity
under tropical climate. Chemosphere 2021, 272, 129874.

Gore, A.J.P. Ecosystems of the World—Mires: Swamps, Bog, Fen, and Moor: New
York, NY: Elsevier, 1983.

Wright, S.L.; Kelly, F.J. Plastic and human health: a micro issue? Environ. Sci.
Technol. 2017, 51, 6634—6647.

Phuong, T.; Luu, Q.T.; Lé, T.H. Dia chi Long An: Nha xuét ban Long An, 1989.
SEApeatProject. Distribution and Status of Peatlands in Vietnam: Sustainable
Management of Peatland Forests in Southeast Asia, 2010.

Bullock, C.H.; Collier, M.J.; Convery, F. Peatlands, their economic value and
priorities for their future management-The example of Ireland. Land Use Policy
2012, 29, 921-928.

Glenk, K.; Martin-Ortega, J. The economics of peatland restoration. J. Environ.
Econ. Manage. 2018, 7, 345-362.

Masura, J.; Baker, J.; Foster, G.; Arthur, C. Laboratory Methods for the Analysis of
Microplastics in the Marine Environment: Recommendations for quantifying
synthetic particles in waters and sediments: The NOAA Marine Debris Program
2015.

Anik, A.H.; Hossain, S.; Alam, M.; Sultan, M.B.; Hasnine, M.T.; Rahman, M.M.
Microplastics Pollution: A Comprehensive Review on the Sources, Fates, Effects,
and Potential Remediation. Environ. Nanotechnol. Monit. Manag. 2021, 16,
100530.

Bui, X.T.; Nguyen, P.T.; Nguyen, V.T.; Dao, T.S.; Nguyen, P.D. Microplastics
pollution in wastewater: Characteristics, occurrence and removal technologies.
Environ. Technol. Innov. 2020, 19, 101013.

Tian, L.; Jinjin, C.; Ji, R.; Ma, Y.; Yu, X. Microplastics in agricultural soils:
Sources, effects and their fate. Curr. Opin. Environ. Sci. Health. 2021, 100311.
Kiessling, T.; Knickmeier, K.; Kruse, K.; Gatta-Rosemary, M.; Nauendorf, A.;
Brennecke, D.; Thiel, L.; Wichels, A.; Parchmann, 1.; Kortzinger, A., et al.
Schoolchildren discover hotspots of floating plastic litter in rivers using a large-
scale collaborative approach. Sci. Total Environ. 2021, 789, 147849.

Vianello, A.; Boldrin, A.; Guerriero, P.; Moschino, V.; Rella, R.; Sturaro, A.; Da
Ros, L. Microplastic particles in sediments of Lagoon of Venice, Italy: First
observations on occurrence, spatial patterns and identification. Estuar. Coast. Shelf
Sci. 2013, 130, 54-61.

Mani, T.; Hauk, A.; Walter, U.; Burkhardt-Holm, P. Microplastics profile along the
Rhine River. Sci. Rep. 2015, 5, 17988.

Strady, E.; Dang, T.H.; Dao, T.D.; Dinh, H.N.; Do, T.T.D.; Duong, T.N.; Duong,
T.T.; Hoang, D.A.; Kieu-Le, T.C.; Le, T.P.Q. Baseline assessment of microplastic
concentrations in marine and freshwater environments of a developing Southeast
Asian country, Viet Nam. Mar. Pollut. Bull. 2021, 162, 111870.

Tibbetts, J.; Krause, S.; Lynch, I.; Sambrook Smith, G.H. Abundance, distribution,
and drivers of microplastic contamination in urban river environments. Water 2018,
10, 1597.

Mistri, M.; Infantini, V.; Scoponi, M.; Granata, T.; Moruzzi, L.; Massara, F.; De
Donati, M.; Munari, C. Microplastics in marine sediments in the area of Pianosa
Island (Central Adriatic Sea). Rend. Lincei Sci. Fis. Nat. 2018, 29, 805-809.
Lindeque, P.K.; Cole, M.; Coppock, R.L.; Lewis, C.N.; Miller, R.Z.; Watts, A.J,;
Wilson-McNeal, A.; Wright, S.L.; Galloway, T.S. Are we underestimating
microplastic abundance in the marine environment? A comparison of microplastic
capture with nets of different mesh-size. Environ. Pollut. 2020, 265, 114721.



Tap chi Khi twong Thuy van 2022, 734, 88-97; doi:10.36335/VNJHM.2022(734).88-97 97

34. Isobe, A.; Azuma, T.; Cordova, M.R.; Cozar, A.; Galgani, F.; Hagita, R.; Kanhai,
L.D.; Imai, K.; Iwasaki, S.; Kako, S.I. A multilevel dataset of microplastic
abundance in the world’s upper ocean and the Laurentian Great Lakes.
Microplastics Nanoplastics 2021, 1, 1-14.

Characteristics and accumulation of microplastics in peatland of
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Abstract: The purpose of the study was to evaluate the characteristics and accumulation
of microplastics in peatland, a case study in Long An province. The study conducted field
surveys and selected representative sampling sites at ten different peatland areas in Thuan
Nghia Hoa commune, Thanh Hoa district, Long An province. Samples are processed to
determine the content, particle size, colour, shape and identification of their microplastics.
The levels of microplastic contamination showed that the average value fluctuated from 0
to 360.0 items/kg in the peatland in Long An. Microplastics had a large size, their shape
was mainly in the form of the fragment (69.6%), foam (17.4%), fiber (8.7%) and film
(4.3%), and they were white, aqua, blue. Regarding the types of microplastic components
detected include polypropylene (PP), polyethylene (PE), polyvinyl chloride (PVC) and
polyester fibers; in which, PVC mainly accounted for 70.6%. The findings also
demonstrated the spatial distribution of microplastics and indicated signals of human-
related impacts on the status quo of peatland quality. Therefore, in the long term, it is
necessary to propose appropriate solutions to effectively manage and protect natural
resources (i.e., peatland) against the pressures of socio—economic development.

Keywords: Microplastics; Contamination; PVC; Peatland; Polypropylene; Accumulation.
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