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NGHIEN CUU UNG DUNG MO HINH HOA TINH TOAN O
NHIEM KHONG KHi CHO NGUON THAI PUONG VA
THE TiCH - TRUONG HQP AP DUNG TAI
MO KHAI THAC PA TINH BINH DUONG

Bui T4 Long", Nguyén Hoang Phong!, Nguyén Chau My Duyén'

Tém tat: Phat thai tir hoat dong khai thdc dd la logi hinh gdy é nhiém chinh cho khu viee xung

quanh véi logi hinh nguon thdai nguon dwong va nguon thé tich. M6 hinh héa méi truong la cong
cu khéng thé thiéu dé danh gid pham vi va mirc do anh hiwong tir loai hinh hoat déng nay. Trong
nhiéu nam qua, dd cé nhiéu nghién ciru diea trén phirong phdp mé hinh todn khdc nhau, dic biét
Co quan bao vé moi truong My da dwa ra phuong phap tinh toan luu y toi dia hinh phic tap va su
thay doi khi twong tai 16p bién khi quyén. Bai bdo nay, dwa trén phwong phdp két hop mé hinh
todn, GIS, WRF tinh todn 6 nhiém khéng khi tir nguon thé tich va nguon dwong tir hoat déng khai
thac da tai Binh Duong. Két qua tinh toan dwoc kiém dinh tir s6 liéu thuc do cho thcfy do tin cdy

cua mo hinh duoc dé xuat.

T khoa: M6 hinh phdt tén, 6 nhién bui, nguon thé tich, nguon dwong, WRF.

Ban Bién tép nhan bai: 12/05/2019  Ngay phan bién xong: 20/06/2019 Ngay dang bai: 25/07/2019

1. Pit van dé

Cong tac quan ly moi truong thuong xuyén
phai d6i mat v6i 6 nhiém khong khi ¢ khu vuc
tap trung loai hinh phat thai dang dudng va vung,
vi du noi khai thac da phuc vu cho nganh xay
dung. Tuy thudc vao vi tri, cAu tric, dang mo da,
tac dong moi trudng ctia qua trinh khai thac, ché
bién, van chuyén dién ra da dang va cudng do
khéac nhau [12]. Tac dong t&1 moi truong khong
khi ctia hoat dong khai thac khoang san chi yéu
1a tao ra bui. Bui thuong phat sinh trong qua trinh
nd min, dao xuc dat da, boc xic va van chuyén
khoang san. Cac loai bui nay déu doc hai t6i st
khoe con nguoi do vay xay dung phuong phap
dinh luong 6 nhiém khong khi 1a nhiém vu can
giai quyét trong khuon kho bao vé moéi truong
va phat trién bén viing. Trong nghién ctru nay,
dwa trén s6 ligu hién trang khai thac dé tai 2 mo
khai thdc Thuong Tan, Tan My, tinh Binh
Duong dua ra danh gid mac d9, pham vi anh
huong tir cac loai hinh ngudn thai khac véi
ngudn diém, cu thé 1a dang dudng (line source)

"Truong Dai hoc Bach Khoa Tp. HCM
Email: longbt62@hcmut.edu.vn

va thé tich (volume source).

Tai Viét Nam, cac nghién ctru iing dung mo
hinh phét tan 6 nhiém khong khi bat dau tir thé
ky trudce [1-3] va tdng nhanh sau ndm 1998, xem
ngudn nghién ctru trong [3-4]. Han ché cua céac
nghién ctru trong nudc [1-2] chi gidi han ngudn
diém, trong [3] c6 xem xét mot sé truong hop
ngudn dudng, ngudn thé tich, tuy nhién nghién
ctru nay chi xem xét dia hinh bang phang, khong
lwu ¥ t6i truong hop ngudn thai nam trong khu
vuc dia hinh phtrc tap. Han ché tiép theo cua cac
nghién ciru [1-3] chua y t6i sy thay do6i yéu t6
khi tugng tai 16p bién khi quyén, diéu rat quan
trong trong tinh toan 6 nhiém khong khi. Nghién
ctru [4] da dua ra cach tinh 6 nhiém khong khi
cho ngudn diém c6 luu ¥ toi dia hinh phic tap
cling nhu yéu té khi twong 16p bién, tuy nhién
han ché ciia nghién ctru nay 1a khong luu y t6i
céc loai hinh ngudn khac nhu nguon dudng,
ngudn thé tich. Nghién ctru phét trién mé hinh
phat tan 6 nhiém khong khi duoc thuc hién tai
nhiéu nudc, dic biét la cac nudc phat trién, xem
[5-7] va céc trich dan trong d6, nhung My la
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nude thuc hién cong viéc nay co h¢ théng hon
ca [8-11]. Theo Environmental Protection
Agency (EPA) (1995) [8], khoi dau tir nam
1991, Hiép hoi Khi tuong Hoa Ky (AMS) va Co
quan Bao vé€ Moi truong Hoa Ky (EPA) da khoi
xuong mot sy hop tac véi muc tiéu dua thanh tyu
nghién ctru 16p bién hanh tinh (Planetary Bound-
ary Layer, PBL) vao cac mo hinh phan tén 6
nhiém. Két qua ctia sy hop tac nay duoc thé hién
trong [8-11]. Tuy nhién, han ché cuia cac nghién
ctru nay 1a két qua viét phan mém tinh toan it
dugc cong bd rong rii do van dé ban quyén.
Bai bao nay thuc hién nghién ctru ung dung
mo hinh hoa tinh toan 6 nhiém khéng khi cho
loai hinh ngudn thai dudng va thé tich, 1iy khu
vuc mo khai thac d4 tinh Binh Duong lam vi du
nghién ctru, bdi khu vuce nay dang c6 loai hinh
ngudn thai duong va ngudn thé tich dang hoat
dong tich cuc. Ngudn duong duoc xac dinh bai
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do dai, chiéu rong cua duong va chiéu cao h =
2m d6 cao cach mat dit noi dién ra phat thai
(duoc mo ta chi tiét trong [8]). Nguon thé tich
hiéu 14 hinh hop véi day 1a hinh vudng va chiéu
cao h phu thudc vao truong hop thuc té (duoc
mo ta chi tiét trong [8]).

2. Phwong phap va sé liéu duwoc sir dung

2.1. Péi twong, pham vi nghién ciru

Tinh Binh Duong c6 2 cum mé da xay dung
12 ndm tai 2 xa Thuong Tan, Tan My (Hinh 1).
Hai cum mo nay c6 diéu kién khai thac da thuan
loi, nho vao vi tri vung sau, xa thi tran, dat dai
can cbi str dung vao nong nghiép khong hiéu
qua. Tuy d4 tai day chi co chét lugng tir trung
binh dén kém, nhung nho vao diéu kién giao
thong thuy thudn lgi nén khu mé ngay cang phat
trién, thi truong tiéu thu phan 16n 1 ving Pong
bang song Ctru Long, san lugng hang nam hién
nay khoang 4-5 tri¢u m*.
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Hinh 1. Ban do khu viee nghién ciru - vi tri cde moong khai thdc dd.

Qua khao sat thuc dia vé hoat dong khai thac
mo6 da [12], nhém nghién ciru da phan loai
nguodn tic dong anh huong dén méi truong
khong khi khu vuc. Ngudn phat sinh nhiéu bui
nhat 12 hoat dong xay nghién da tai khu vuc khai
thac. Loai ngudn tiép theo 1a qua trinh van
chuyén d4 tir khu khai thac dén cac bén thity noi
dia, ngudn phat thai tir qué trinh tai da 1én sa lan
tai bén thuy néi dia va nguén phat thai tir hoat
dong khai thac tai moong da & vi tri thép hon mat
dat.

2.2. Mé hinh phat thdi
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Cong suat ngudn thai ngudn duong duoc tinh
toan theo cong thirc [13-15] nhu sau:

M,; =EExQxL, (M

Trong d6 My i 1a cong sut cia ngudn thai k
d6i v6i thong s6 6 nhidm i (mg/s). Véi chi sb
nguon thai k trong nghién ctru nay 1a 7 tuyén
dudng can tinh toan (xem Bang 3) va i 1a 3 thong
s6 6 nhiém SOz, NO,, PMio; Qx 12 Iuu luong
phuong tién giao thong ciia ngudn thai k
(xe/gi0). Khao sat, xac dinh loai va sb luong cac
phuong tién giao thong dugc thuyc hién bang
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phuong phap ghi hinh tai cac diém nit cua tuyén
dudng trong nhidu khung gio lién tiép trong ngay,
mdi gior ghi hinh 15 phut. Sau dé, thuc hién tinh
toan, quy d6i dé thu duoc gia tri luu luong
phuong tién giao thong (xe/gid). Viéc ghi hinh

BAI BAO KHOA HQC

dugc thyc hién vao ngay 15/07/2019; Lk 1a chiéu
dai ciia tuyén dudng k can tinh toan (km); EFila
hé s6 phat thai d6i voi thong sé 6 nhiém i (g.km-
1.xe-1). Hé s6 phat thai 4p dung tinh toan trong
nghién ctru duoc trinh bay ¢ Bang 1 nhu sau:

Bang 1. H¢ séphdt thai cua cac thong 56 8O3, NOx, PM 9

TT Loai phuong tién NOK[13-14] SO,[14] PMo[15]
1 Xe may, mo to 0,05+0,02 0,03+0,015 0,2
2 Xe buyt 19,7+5,2 1,86+1,08 236
3 Xe tai nhe (LDV) 1,940,9 0,050,029 1,6
4 Xe tai nang (HDV) 19,7+5,2 1,86+1,08 236
5 Xeotd 1,940,9 0,18+0,105 0,07

Cong thtrc tinh phat thai tong bui lo ling
(TSP) duogc thyc hi¢n theo cong thic [13-15]

Emission TSP (g/s) = CTSP (mg/m?) x 1000 (g/mg) x V (m/s) x S (m?)

Trong d6 Emission TSP (g/s) la tai lugng
TSP; CTSP (mg/m?) 1a ndng d6 TSP do dac; V
(m/s) 1a van tbc gi6 tai thoi diém do; S (m?) 1a
dién tich moong khai thac (Bang 4). Két qua tinh
toan TSP s& dugc quy ddi sang PM10 theo
phuong phap dugc trinh bay trong [15]. Cac
cong thur (1), (2) trong nghién ctru nay dugc su
dung dé tinh toan thong sb tai lugng, tir d6 tng
dung m6 hinh phat tan dé tinh toan pham vi anh
hudng tir cac nguodn thai.

2.3. M6 hinh khi twong

Trong nghién ctu nay st dung mo hinh
Nghién ciru va Dy bao thoi tiét (Weather Re-
search and Forecasting (WRF)). Day la két qua
ctia sy hop tac phat trién cua nhiéu trung tim
nghién ctru va dy bdo khi tugng ¢ Hoa Ky nhu
Trung tim Qudc gia vé nghién ctru khi quyén

Hé thong tién xit
1y WRF

Dir liéu ludi

—wRe)

Dit liéu dia
hinh

nhu sau:

)
(NCAR), Cuc Quan 1y Pai dwong va Khi quyén
Quéc gia (NOAA), Trung tdm dy bao moi
truong qudc gia (NCEP) [16]. Phién ban dau tién
cua WRF dugc ra doi vao nam 2000 [17-18], va
lién tiép cac nim sau d6 1a nhitng phién ban tiép
theo. Tir nam 2004 1a phién ban 2.0 va cac phién
ban ké tiép; tir nam 2008 phién ban thi 3 dau tién
duoc cap nhat. Phién ban nay c6 su cai tién su 6n
dinh cua 16p bién hanh tinh (PBL), mdt s thay
d6i trong so dd Grell va cai tién so do vi vay ly
may, vat Iy bé mat,... Hién nay, phién ban méi
nhit 1 4.1.2 (thang 6/2019) dugc ap dung cho
nghién ctru nay. Céc dir liéu khi tuong nay duoc
sir dung tinh toan sy thay ddi theo phuong dung
ctia gi6, dong chay rdi va nhiét do. Cac bude triét
Xuét nay duoc thé hién trén Hinh 2.

- File bé mat

- Profile File |,

Hinh 2. Céc buée xir Iy sinh ra s6 liéu khi twong 16p bién khi quyén [4]
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Hinh 3. Mién hedi tinh dwoc sir dung trong nghién ciru

Dé phuc vu md phong va kiém nghiém mé
hinh, nghién ctru s€ mé phong lai cac truong khi
tuong cho khu vuc vao ngay 15 thang 7 nam
2019, véi sé lidu dau vao tr mo hinh GFS
(Global Forecasting System) 1a mo hinh dy bao
thoi tiét toan cau duoc van hanh béi Co quan
Thoi tiét Qudc gia My. M6 hinh GFS chay
nghiép vu 4 1an trén ngay vao Oh, 6h, 12h va 18h
v6i do phan gidi thoi gian 16 ngay, trong d6 10

CT{xr’yr’Zr}:f. Cc,s{xr’yr’zr}+(l_f)Cc,s{xr’yr’Zp}

Trong d6 Cr {X:, Vr, - } 12 tong ndng dd; Ces
{Xr, yr,z } 1a ndng d6 dong gop tir ludng khi
theo phuong ngang (cac chi sb C va S twrong tng
v6i cac truong hop khong 6n dinh va on dinh),
Ces {Xr,yr,2p } landng d6 dong gop tir dia hinh,
f 12 ham s trong s0, { Xr, yr, z- } 13 biéu dién
toa do cua diém tiép nhan (véi z: dugc xac dinh
theo cao trinh cta 6ng khoi), z, = z. — z 1a chiéu
cao cua diém tiép nhan so voi dia hinh va z 1a
chiéu cao dia hinh tai diém tiép nhan [9-11]. Cac
cong thure tinh toan va budc thuc hién da duogc
mo ta trong [4]. Tuy nhién, khac vdi truong hop
ngudn diém, viée danh gia hé sé pham vi khuéch
tan roi ngang va réi ding trong truong hop

TAP CHI KHI TUQNG THUY VAN

ngay dau, do phan giai khong gian 0,25° x 0,25°
kinh vi, 6 ngay sau 1a 1,0° x 1,0° kinh vi. Cac
thong s chi tiét xem trong Bang 2, Hinh 3.

2.4. M6 hinh lan truyén

Mo hinh toan dugc str dung co6 luu y toi dia
hinh do dia hinh khu vuc nghién ctru kha phuc
tap, khong bang phang. Cong thirc tinh toan
ndéng do chit 6 nhidm, ap dung trong diéu kién
6on dinh hodc khong 6n dinh c¢6 dang [4]:

3)

ngudn thé tich va ngudn dudng co sy thay ddi so
v6i nguodn thai diém. Sy thay doi nay duoc luu ¥
lan dau tién vao 1995 trong nghién ctru [8] va
duogc nhic lai trong [9-11]. V&i ngudn thé tich
danh gia cac hé sd khuéch tan theo phwong
ngang, phuong dtng dugc diéu chinh nhu sau:

ol=0,+0., “4)
2

_ 2 2
o —Uzl+6m

(%)

Trong d6 Oy (m) 1a pham vi khuéch tan rdi
ngang cta ludng khi trude khi luu y t6i pham vi
khuéch tan ban dau theo phuong ngang; &y (m)
dugc dinh nghia 1a pham vi khuéch tan ngang
ban dau (m); 02 (m) 12 pham vi khuéch tan rdi
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dimg cua ludng khi truée khi luu ¥ téi pham vi
khuéch tan ban dau theo phuong ding; .0 duoc
dinh nghia 14 pham vi khuéch tan dimg ban dau
(m).
o =w/43 (©)
Trong d6 w (m) 1a kich thudc cua hinh vuong
day nguon thai ving.
o2 =h/2.15 M
Trong d6 h (m) 1a chi€u cao cua ngudn thé
tich.
Céc hé s6 pham vi khuéch tan rdi ngang, rdi

BAI BAO KHOA HQC

dung cua ludng khi truée khi luu ¥ t6i pham vi
khuéch tan ban dau theo phuong ngang, phuong
dung dugc tinh toan gidong nhu véi ngudn diém,
duoc thé hién trong cac cong thuc

o’ =0’

.,z ya,za

‘o, (®)

Pham vi khuéch tan tong (oy.) theo phuong
ngang va phuong dimg 1a su két hop ciia pham vi
khuéch tan (dai dién boi 6ya, 62) do mdi truong
roi xung quanh va sy khuéch tan (ov) tir mirc do
rdi boi su ndi cua ludng khi véi dicu kiét veét

nang cot khi bang 0.

Bdng 2. Théng s6 hedi tinh

Céc thong s6 mién tinh ~ Mién tinh 1 Mién tinh 2 Mién tinh 3
Pham vi mién tinh Viét Nam Céc tinh phia Nam (13 tinh Ho6 Chi Minh,
DBSCL + HCM, Pong Nai, Ddng Nai,
Binh Duong, Tay Ninh, Binh Duong
Binh Phudc, Ba Ria Viing
Tau va mot phan cic tinh
Pak Noéng, Lam Pdong, Binh
Thuan
Dién tich mién tinh
(kn?) 2.181.897 285.120 33.408
Hé toa d6 mo6 hinh Lambert Lambert Lambert
Toa dg trung tam Lat: 15.532 Lat: 10.38574 Lat: 11.07456
Lon: 107.078 Lon: 105.9714 Lon:
107.12684
Toa d6 mién tinh Lat: 6.622 - Lat: 8.09 - 12.468 Lat: 10.198 -
24.24 Lon: 103.2 - 108.416 11.754
Lon: 101.729 - Lon: 106.088
112.626 - 107.829
Kich thudc 6 ludi 27 km x 27 km 9 km x 9 km 3 kmx 3 km
Tong $6 6 ludi 2993 3520 3712
S6 6 ludi theo phuong 41 64 64
ngang
S6 6 Iudi theo phuong 73 55 58
doc
Phuong phap chay Ludi long Ludi long Ludi long

2.5 86 ligu quan tric

Trong khuon kho thuc hién dé tai khoa hoc
cong nghé cip B6 2017 - 2020, da thuc hién lay
mau va phan tich cho hai dot, dot 1 vao ngay
24/04/2019 va dot 2 vao ngay 15/07/2019. Cac
mau khong khi xung quanh duoc thu tai 12 diém
tai khu vyc xung quanh mo da huyén Bic Tan
Uyén, tinh Binh Duong (trén céc tuyén dudng
van chuyén va lan can cac khu vuc moong, khu

vuc xay da), xem Hinh 4 va Bang 6. Cac chi tiéu
duoc chon gém: SO, NO: va bui PMio. Trong
nghién ctru nay, cung voi viée do méi, da ké thira
mot s6 két qua tir dé tai do nhom téc gia thuc
hién giai doan 2012 - 2014 [12], ddc biét 1a ké
thira két qua do nong do TSP tai khu vuc khai
thac da. Két qua do dac duoc st dung dé kiém

TAP CHi KHI TUQNG THUY VAN

dinh két qua chay mo6 hinh.
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Hinh 4. Ban do vi tri ldy mdu chat heong khong khi khu viee xung quanh mé dd.

2.6 Dit liéu dja hinh

o NI
- g
o S

Dia hinh ¢6 anh huong dén tdc d6 phat tan
chat 6 nhidm do vay day 1a khau rat quan trong,
di¥ liéu dia hinh va cao trinh khu vuc nghién ctru
duoc thé hién trén cac Hinh 5. Thuat toan tinh
cho nghién ctru nay, dugc thuc hién tuong ung
véi phuong phap duoc EPA hudng dan trong
[8]. M&i ngudn thé tich dugc phu boi ludi tinh ¢6
kich thudc ity theo d6 16n ctia ngudn. Trén Hinh
6 thé hién luéi phu 1én ting moong da, kich

TAP CHI KHI TUQNG THUY VAN
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Hinh 5. Ban do dia hinh dwoc sir dung trong nghién ciru.

BAN DO B|A HINH KHU VU'C NGHIEN cUU

Chi thich
—— Bumg giaa théng
Sang Bbng Mai
[ Moang khai thic 4
DEM
{meter]
[ z-18
7.
-
B -
st -

gEazoar

B 91 - 100
B 101 - 153

thude mdi 6 ludi 1a 80m x 80m. Thuat toan duoc
viét s& danh s6 cac 6 ludi c6 giao véi moong da.
Ngudn dudng trong nghién ciru nay ciing duoc
chia thanh céc 6 vuong kich thudc 30m x 30m.
S6 luong 6 vudng s& phu thude vao chiéu dai cua
doan dudng. Thong sd phat thai dugc phan vé
cho cac 6 vudng cé giao véi ludi phu theo ty 1€
thich hop.
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Hinh 6. Cdc truc dwong va moong khai thac da dwoc xuw ly

2.7 Xdy dung kich bdn tinh todn

Trong nghién ctru nay thuc hién 3 kich ban
v6i muc dich dénh gid sy lan truyén 6 nhiém tir
mdi loai hinh ngudn va 6 nhiém tong hop. Kich
ban 1 chi xem xét ngudn duong, kich ban 2 chi
xem xét nguon ving va kich ban 3 tong hop gitra
ngudn dudng va ngudn ving. Chat 6 nhiém duoc
chon cho nghién ctru nay 1a NOa, SO., bui PMio
(Particulate Matter - hat bui lo liing duong kinh
nhé hon 10 micromet). Kich ban dugc thuc hién
v6i 7 duong (Bang 3) va ngudn thé tich 9 moong
khai thac da (Bang 4), thoi diém tinh toan duoc
lwa chon tring véi thoi diém 14y mau, phén tich
chat lwong khong khi, cu thé 1a vao lic
15/07/2019 vao luc 9 gio sang. Su lya chon nay
duoc giai thich dé sir dung két qua do dién ra
cung thoi diém.

2.8 Tiéu chi danh gia

Chi s6 danh gia muc do twong quan gitra két
qua tinh toén va két qua do dac, dugc xac dinh

theo cac cong thuc sau:
Z (CSim - CObs )2
NASH =1-+
z (CObs - CTB )2
i=1

)

Trong d6 Csim 12 néng d6 thong sé 6 nhidém
tinh toan tir mé hinh (ng/m?3); Cops 1a ndng do
thong s6 6 nhidm tir thuc do (ug/m?); Crs 1a ndng
d6 thong s6 6 nhidém thyc do trung binh (ug/m?).

3. Két qua va thao luin

3.1 Tinh todn phat thdi

Nhom nghién ctru thyc hién tinh toan phat
thai 6 nhiém khong khi cho 2 truong hop: ngudn
duong (Line Source); ngudn vung (Volume
Source) va ngudn thai két hop (Line - Volume
Source) theo cong thirc trong muc 3.1. Két qua
tinh toan dugc thé hién trén cac Bang 3 va Bang
4.

Bdng 3. Két qua tinh todn phdt thai tir nguon dwong

Tuyén duong Chiéu dai Cong suit nguon thai

(km) SOz (mg/s) NO2 (mg/s)  PMio (mg/s)
Tuyén duong 9-12 1,29 51.988 548.910 6.573,209
Tuyén duong 3-7 0,37 0,149 1,244 0,292
Tuyén dudng 7-8 1,25 0,564 4,280 1,399
Tuyén duong 4-5 0,91 0,136 0,226 0,905
Tuyén duong 6-5 1,14 0,342 0,570 2,282
Tuyén duong 13-2 1,21 81,510 847,572 10.038,429
Tuyén duong 14-1 0,89 125.602 1.319,057 15.447,928

TAP CHi KHI TUQNG THUY VAN
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Badng 4. Két qua tinh todn phdt thdi tir nguon viing (moong khai théc dd)

Cong suat nguon thai

Nguodn viung bia diém PM o (mgs)
Moong s6 1 - M1 Thuong Tan 6.461,950
Moong 6 2 - M2 Thuong Tan 7.033,142
Moong s6 3 - M3 Thuong Tan 8.261,651
Moong s6 4 - M4 Thuong Tan 4.294,566
Moong s6 5 - M5 Thuodng Tan 7.237,229
Moong s6 6 - M6 Thuong Tan 6.913,656
Moong s6 7 - M7 Tan My 5.890,740
Moong s6 8 - M8 Thuong Tan 4.416,387
Moong s6 9 - M9 Tan My 5.602,390

3.2 Tinh todn cdc thong sé khi twong 16p
bién

Két qua chay mé hinh khi twong dua trén co
s& muc 2.3 duoc xuit ra vao thoi diém 9h sang

ngay 15/07/2019 tai khu vuc tinh toan cho phép
xac dinh cac yéu t6 khi tuong can thiét cho tinh
toan 6 nhidm khong khi. Cac két qua tinh toan
duoc thé hién trong Bang 5.

Bang 5. Céc théng s6 khi tuwong I6p bién khi quyén dwoc sir dung

Céc thong sb 16p bién khi quyén Gia tri
Vin tbe gid & do cao tham chiéu (m/s) 4,17
Huodng gio (° Degrees) 266,1
Nhiét d6 (°K) 304
b6 dai Monin-Obukhov (m) -56,4
Chiéu cao 16p hoa trén dbi lvu PBL (m) 1.097
Vian téc ma sat bé mat (m.s™) 0,49
Van toc ddi luu (m.s™) 1,788

Bo thong sb 16p bién khi tuong tir Bang 5
duoc dua vao céac cong thirc toan trong muc 3.3
dé tinh toan. Dé thyc hién phan tinh todn, nhém
tac gia da viét code bang ngon ngir C# dit tén la
EnvimAP dé tuy dong hoa qua trinh tinh toan
ngudn thai - diém tiép nhan. Két qua tinh toan
tai nat ludi duoc chuyén qua ArcGIS dé tiép tuc
xtt 1y va v& cac dudng dong muc. Trong nghién
ctru nay, chon muc dd caoz =1,5m dé tinh toan
xuat két qua. Diéu nay 1a do nhom nghién ciru
chon thoi diém 1dy miu tai d6 cao nay dé kiém
dinh két qua chay mé hinh.

3.3. Két qua tinh todn 6 nhiém khong khi

Kich ban 1 v6i truong hop ngudn duong
(Line Source), két qua cac théng sé SO, NO»,
bui PMio duoc thé hién trén Hinh 7- 9. Két qua

TAP CHi KHI TUQNG THUY VAN

tinh toan cho thidy méi twong quan giita nong do
va cac yéu td khi tugng duoc thé hién kha rd nét,
su pha lodng dién ra kha tét. Gid tri nong d6 SO»
dao dong tir 26,8 - 45,5 pg/m?; gia tri ndng do
NO: dao dong tir 0 - 35,8 pg/m’ va gia tri bui
PMo dao dong tir 227,7 - 476,9 pg/m?*. Nong do
SO,, NO: déu thap hon rat nhidu 1an gi6i han cho
phép trung binh 1 gio cua QCVN 05:2013/
BTNMT (350 va 200 pg/m?); ndng do bui PM10
phan b ¢ cac tuyén duong giao thong déu thap
hon nhiéu so véi khu vue moong khai thac da.
Diéu nay chimg to, hoat dong giao thong (chi
yéu 14 van chuyén d4) trong khu vuc khong phai
1a nguyén nhan chinh gy anh huong dén chét
lugng khong khi xung quanh.
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PHAN BO SO, TRONG LOP BIEN KHONG ON BINH TAI DO CAO 1.5M SO VOI MAT AT
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Chu thich
—— Buing giao théng

Ty 18 1:25,000
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Hinh 7. Phén b6 6 nhiém SO: liic 9 gio sdang, kich bdn 1

PHAN BO NO, TRONG LOP BIEN KHONG ON DINH TAI DO CAO 1.5M SO VO'I MAT DAT

—— Buirng giao thang
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Hinh 8. Phdn bé 6 nhiém NO> lic 9 gio sang, kich ban 1

PHAN BO BYI PM,, TRONG LOP BIEN KHONG ON BINH TAI BQ CAO 1.5M SO VOT MAT DAT

3000 om0 oS 06000 0000+

Chil thich
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Hinh 9. Phén bé 6 nhiém bui PM o liic 9 gio sang, kich ban 1
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Kich ban 2 nguén vung (Volume Source) va
kich ban 3 véi ngudn thai két hop (Line - Volume
Source), két qua tinh toan thong sd bui PMo
duoc thé hién trén cac Hinh 10-11. Cu thé, trong
kich ban 2, ndng d6 bui PMo dao dong tir 0 -
521,8 pg/m?* va kich ban 3 dao dong tir 0 - 526,6

pg/m®. Nhu vay, truong hop tinh cho ngudn
ving va ngudn thai két hop, ndng d6 bui PMio
khong c6 nhiéu sy khac biét cho thiy hoat dong
khai thac da, xay da tai cac moong l1a nguyén
nhan chu yéu phét tan bui PM.

oo e fard

PHAN BO BUI PM,, TRONG LOP BIEN KHONG ON BINH TAI BO CAO 1.5M SO VOI MAT DAT
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Hinh 10. Phédn bé 6 nhiém bui PMo hic 9 gio sang, kich ban 2 (chi cé nguon viing)
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Hinh 11. Phén b6 6 nhiém bui PMo liic 9 gio sang, kich ban 3
(cong hwong nguon ving va nguon dwong)

3.4. Thdo ludn

Pé kiém dinh mirc d6 tin ciy két qua tinh
theo mo6 hinh, da thyuc hién l'fly mau thuc dia va
phan tich chit luong khong khi xung quanh tai
12 vi tri trong khu vyc (Hinh 4) ngay
15/07/2019, luc 9 gio. Két qua kiém dinh SO,
tinh theo mo hinh va do thuc té dugc thé hién
trén Hinh 11 v&i chi s6 NASH trong truong hop

TAP CHI KHI TUQNG THUY VAN

SO, 13 0,71. Két qua kiém dinh chi tiéu NO- tinh
theo mé hinh va két qua do thuc té duoc thé hién
trén Hinh 12 v&i chi sb Nash bang 0,70. Tuong
tu v6i thong sé PMio v6i chi sb Nash bang 0,71
va thé hién trén Hinh 13. Bang 6 thé hién két qua
so sanh két qua ndng do SO2, NO» va chi s6 Nash
theo kich ban 1.
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MD1I MD2 MD3 MD4 MDS MD7

Két qua mé hinh

MD9 MDI10 MDI11 MDI12 MDI13 MDI14
-Két qua thue do

Hinh 12. Biéu do twong quan nong dé SO: theo kich ban 1

So sanh ndng 46 NO, mé phéng va thic do

MDI MD2 MD3 MD4 MDS5 MD6 MD7 MDS8 MD9 MDI0 MDI11 MDI12 MDI13 MD14
Két qua thre do - Két qua md hinh

Hinh 13. Biéu do twong quan nong dé NO: theo kich ban 1
Bdng 6. So sanh két qua nong dé SO>, NO: va chi sé Nash theo kich ban 1

Toa d Nong do 3so2 Nong do }\102

T Viwi Két (uﬁg/mK)At 4 Két (M”g/mK)‘t A

et qua €t qua et qua et qua

X (m) Y (m) mo hinh thucdo mo hinh thuc do
1 MDI  704894,62  1219538,86 31,164 31 40,171 45
2 MD2  705430,33 121958881 45,481 54 25,379 34
3 MD3 70516346  1221216,87 35,784 36 21,538 23
4  MD4  705828,92  1221633,60 33,712 30 21,504 25
5  MD5  706338,73  1221912,36 32,369 35 21,907 19
6 MD7  704863,82 122118081 34,759 32 22,509 23
7 MD9  703682,36 122203128 42,381 38 21,716 18
8§ MDI0O  704571,91 122329934 28,190 26 20,773 24
9  MDII  702999,95  1223121,18 27,651 32 21,762 18
10 MDI2 702583,15  1221851,50 35,594 37 23,737 21
11  MDI3 70639565  1219721,82 42,593 38 20,963 22
12 MDI4 704156,71  1219321,18 27,327 28 20,667 24

- Két qua chi s6 NASH 0,71 0,70

TAP CHi KHI TUQNG THUY VAN
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Kiém dinh kich ban 1 cho thiy két qua tinh  hanh 1dy miu do dac va phan tich.
tir m6 hinh va sd liéu quan tric thuc té c6 trong Két qua kiém dinh chi tiéu PMo theo 3 kich
quan & muc chip nhan duoc. Sai s6 & ddy cothé  ban 1, 2, 3 thé hién trén Hinh 14 - 16 va Bang 7.
giai thich diéu nay boi két qua mé hinh chua luu  Ciing gidng nhu trén, sai s6 & day duoc giai thich
¥ t6i ndng do nén trong khu virc. Ngoai ra, mét ~ boi chua luu ¥ t6i ndng do nén nén tai khu vuce
nguyén nhan nira 1a sai sb trong qua trinh tién  nghién ciru.

So sinh nong d6 PM,, mé phong va thuc do
600

500
400

300

ng/m?

200

100

MD1 MD2 MD3 MD4 MD5 MD6 MD7 MDE8 MD9 MDIOMD11MDI12MD13MD14
Két qua thuec do ——Két qua mé hinh

Hinh 14. Biéu dé twong quan nong dé PM o theo kich ban 1

So sinh nong dd PM,, mé phéng vi thue do
600

500

400

ng/m?
V%)
(=]
S

200

100

MD1I MD2 MD3 MD4 MDS MD6 MD7 MDE MD9 MDIO MDI1 MDI12 MD13 MD14
Két qua thre do

Két qua m6 hinh

Hinh 15. Biéu dé twong quan nong dé PMiotheo kich ban 2

So sinh nong d6 PM,, mé phong va thwe do
600

500

400

ng/m?
V%)
(=]
S

200

100

MD1 MD2 MD3 MD4 MD5S MDé MD7 MD8 MD9 MDI10 MD11 MDI13 MDI14

Két qua thue do Két qua m6 hinh

Hinh 16. Biéu do twong quan giita nong do PMio mé phong theo kich ban 3
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Bang 7. So sanh két qud nong do PM o theo kich ban 1, 2, 3 va chi s6 Nash
Nong do PM;o  Nong do PMo

Nong do PMio (ng/m®)

o (ng/m’) (ng/m’)
Kich 1
ich ban Kich ban 2 Kich ban 3

TT i tri 8 . . §
Vi tri . o Ke:[ Két qua Két . 7 Ke:[
Két qua mo qua . , Kétqua qua

. mo qua o
hinh thue . mo hinh  thyc
hinh  thuc do

do do
1 MD1 402,303 442 471,161 442 434451 442
2 MD2 409,589 398 369,387 398 382,998 398
3 MD3 467,135 426 468,390 426 460,178 426
4 MD4 469,194 532 490,638 532 516,275 532
5 MD5 468,947 463 469,310 463 442,675 463
6 MD7 424,923 395 345408 395 344258 395
7 MD9 422,638 400 426427 400 421,757 400
8 MD10 451,931 407 424,155 407 432,443 407
9 MD11 427,503 447 434875 447 422262 447
10 MD12 476,596 512 490,583 512 494,051 512
11 MD13 476,960 495 518277 495 522276 495
12 MD14 460,286 452 430,612 452 371,949 352

Két qua chi
o6 NASH 0,71 0,73 0,80

4. Két luan

Nghién ctru dugc thyc hién voi muc ti€u xay
dung phuong phéap tinh lan truyén 6 nhiém
khong khi cho truong hop ngudn duong va
ngudn thé tich ¢6 luu y t6i dia hinh phtc tap véi
cac yéu té khi tuong duogc ldy tir két qua chay
WRF. Két qua tinh toan duoc thyc hién cho chét
6 nhiém 1a SO2, NO2, bui PMo v6i 3 kich ban

khac nhau. Két qua mé phong duoc kiém dinh
dwa trén sb liéu quan tric cho thiy két qua mo
hinh hoa c6 dd tin cay chép nhan duoc. Cac
nghién ctru trong tuong lai s& dua trén sb lidu
thuc do dé tiép tuc kiém dinh céac két qua mo
hinh hoéa 13 bude di quan trong dé tmg dung mo
hinh cho céc du an cta dat nudc.

Loi cam on: Nghién ciru nay dwoc tai tro mot phan tir dé tai khoa hoc va cong nghé cdp Bo

2017 - 2019 theo quyét dinh so 1219/0D-BTNMT ngay 19/5/2017. Nhém téc gid xin bay t6 su cam
on tran thanh toi Bo va Ban chu nhiém chuong trinh. Nhom tac gia ciing bay to sy cam on toi Phong
Thi nghiém Trong diém Quéc gia Piéu khién s6 va Ky thudt hé thong, Trwong Pai hoc Bich Khoa

- Pai hoc Quéc gia Tp. Ho6 Chi Minh da tao diéu kién cho nghién cuu nay dwoc thuce hién.
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MODELING AIR POLLUTION FOR LINE AND VOLUME
EMISSIONS - A CASE STUDY IN BINH DUONG QUARRY
Bui Ta Long!, Nguyen Hoang Phong!, Nguyen Chau My Duyen!
"Hochiminh city University of Technology

Abstract: Emissions from open pit mining are the main causes of environmental pollution from
line and volume sources. Environmental modeling is an indispensable tool for assessing the extent
and level of influence of this type of activity. Over the years, many studies have been conducted
based on various methods of mathematical modeling, especially the EPA (USA) proposed calcula-
tion methods to pay attention to complex terrain and meteorological changes in the boundary layer
of the air layer. This article, based on the method combined an approach integrating mathematical
models, GIS and WRF for calculating air pollution from volume and line sources during mining
from a stone quarry in Binh Duong. The results are verified by using measured data showing the re-
liability of the proposed model.

Keywords: Dispersion, PM10, Line source, Volume source, WRF.
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PHAN TICH HIEN TRANG PHAN BO DONG CHAY VA
DANH GIA ANH HUONG CUA CAC DU’ AN TUOI BEN
PHAN BO DONG CHAY TAI LUU VUC SONG ME CONG

Nguyén Anh Pirc!, Trin Anh Phuwong', Nguyén Pinh Pat?, Nguyén Huy Phuong?,
Pham Twong?, Pham Nhét Anh'

Tém tat: Nghién ciru nay tdp trung phdn tich hién trang phdn bo dong chdy va danh gid tac
déng ciia cac dir dn phdt trién twdi, mot trong nhitng phat trién sir dung mede “néng” trén luu viee
bén canh phat trién thiy dién, dén phan phéi dong chay lwu viee séng Mé Cong. Két qua tinh todn
cho thdy, dong chay tdp trung chii yéu vao miia mua (86%) da gdy ra tinh trang lii lut vao miia mua
va han hén vao mia khé. Trong s6 cdc nwée trén leu viee, Lao déng gop dong chay vao dong bang
song Ciru Long 16n nhat (46%), tiép theo sau boi Trung Quoc (15%). Néu cdc cong trinh khai théc
sir dung nwée dwoc thue hién nhw ké hoach dén nam 2060 thi nhin chung tong dong chdy miia muwa
va dong chdy nam trén toan leu viee giam. Néu cdac hé chira tham gia vao diéu tiét dong chay thi s
khac biét gitta mua mwa va mua kho trén ph&n luu viee thuoc dia phan Trung Quéc, Lao va mot
phan Campuchia (7C) giam di. Véi Thai Lan, do ldy nwée twéi tie séng Mé Cong vao phuc vu phdt
trién néng nghiép, dong chdy cdc mia va téng dong chay nam ¢ ving 5T déu tang. Dong chay tir
liew viee Sesan-Srepok ciia Viét Nam (7V) giam 8,1% do nhu cau sir dung nwée tang. Néu cac ho chira
khéng tham gia vao diéu tiét dong chay thi dong chdy cdc mua, dic biét la mua khé trén toan luu
viee (ngoai trir vimg 5T) giam manh. Két qua ciia nghién ciru ndy sé ciing cdp co sé khoa hoc can
thiét cho céng tac dam phdn, hop téc giita Viét Nam voi cac quoc gia trén luu viee chia sé nguon nuée
dira trén cdc quy dinh trong Hiép dinh Mé Céng 1995 va Cong wéc 1997 ciia Lién hop quoc.

Tir khoa: Phdt trién twdi, Mé Céng, dong chay, thuy dién, mua khé, mia mira.

Ban Bién tap nhan bai: 15/04/2019  Ngay phan bién xong: 22/06/2019 Ngay dang bai: 25/07/2019

1. Pit van dé

Song Mé Cong la mot trong nhirng song 16n
nhét thé gidi, 1a ngudn tai nguyén nudc dang ké va
quan trong nhit khu vuc Péng Nam A véi dién [..
tich luu vie rong 795.000km? va tong luong dong |-
chay nam khoang 475 ty m? (thu 8 thé gidi) [2].
S6ng bt ngudn tir cao nguyén Tay Tang cb do |
cao khoang 4500m, chay qua vung Tan Cuong
v6i chiéu dai khoang 800km trude khi vao Van
Nam. Vung trung va ha luu bat ngudn tir viing tam
giac vang gitta 3 nude Lao, Thai Lan va Myanma,

Khoang cach tir ddu nguén ra dén cira bién

v6i do cao khoang 500m, chiéu dai song tir day

ra bién khoang hon 2500km (Hinh 1), Hinh 1. Tong quan luu vuc song Mé Cong [2]

"Vien Khoa hoc tai nguyén nudc, B Tai nguyén Song Mé Cong hién nay va trong tuong lai
va Moi truong i dong vai tro quan trong khong chi trong su phat
*Van phong Thuong truc Uy ban song Mé Cong  trién kinh té cua mdi qudc gia ven séng ma con ca
Viet Nam, B¢ Tai nguyén va Moi truong trong su phat trién hop tac kinh té va chinh tri

Email: nganhduc@yahoo.com
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trong khu vuc. Nhu cau khai thac va st dung tai
nguyén nudc va tai nguyén lién quan trong luu
vuc song Mé cong tai cac nudc ven song s€ ngay
cang 16n va chic chin s& tang dang ké trong twong
lai, do d6 viéc chia sé cong bang, hop 1y, phat trién
bén vitng va bao vé ngudn tai nguyén nudc va tai
nguyén lién quan da va dang tr¢ thanh mot doi hoi
16n thiét thuc. Trong khoang mot thap ky gan day,
thong tin vé cac hoat dong phat trién sir dung tai
nguyén nudc song Mé Cong & cic qudc gia
thuong ngudn nhu Trung Qudc, Théi Lan, Lao va
Campuchia lién tuc dugc cép nhat va thu hut mbi
quan ngai cta Chinh phii va céc cap BO nganh dia
phuong ctia Viét Nam. Cac phat trién nay bao
gom phét trién thuy dién, chuyén nudc trong va
ngoai luu vye, phat trién sir dung nude tudi, phat
trién cong nghiép va giao thong thuy, di gy ra
nhiéu lo ldng vé cac tic dong dén dong chay va
cac hé qua vé moi truong, kinh té va x3 hoi cua
toan luu vuc song Mé Cong va dac biét 1a vung
Pong bang song Ciru Long (PBSCL) ciia Viét
Nam. Chinh vi vay, vi¢c thu thap thong tin,
nghién ctru, danh gia dinh lugng dugc anh huong
clia cac hoat dong phat trién nay 13 rat can thiét.

Trong bai bao nay chiing t6i trinh bay cac két
qua nghién ctru phan tich hién trang va danh gia
phan b6 dong chay trong diéu kién phat trién cac
du 4n tudi phuc vy san xuat nong nghiép cua cac
quc gia thuong luu dén phan phdi dong chay trén
luu vuc song Mé Cong. Két qua ctia nghién ciru
nay 1a co s& dé xuat cac ndi dung va giai phap cho
cong tac dam phan ctia Viét Nam vé chia sé ngudn
nude trén luu vue song Mé Cong theo Hi¢p dinh
M¢é Cong 1995 va Cong udc 1997 cua Lién hop
qudc.

2. Phuong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu khu vuc nghién ciru

1) Piéu kién khi twong thiry vin

Khi hdu ving song Mé Cong dugc phan thanh
2 mua 13 rét véi khoang thoi gian tuong ddi bang
nhau, miia mua bat dau tir khoang gitra thang 5 va
két thuc vao cudi thang 9 dau thang 10. Luong
mua 6 thang miia mua chiém dén hon 85% luong
mua cd nam; lugng mua 6 thang mua kho chi

BAI BAO KHOA HQC

chiém 15% trong d6 ¢ nhitng thang khéng do dac
duoc chit mua nao. Vao cudi mua mua, anh
huong clia cac tran bdo va ap thap nhiét d6i dén
luu vuc da lam cho cac thang 8, thang 9 tham chi
thang 10 (ving dong bang song Ciru Long) 1a
thang c6 lwong mua nhiéu nhat. Thoi gian mua
kho va mua mua khong thay di tir thuong luu
xudng ha luu, nhung c6 sy thay doi vé thoi diém
luong mua trung binh thang 16n nhét. Ving
thuong luu, phia bac luu vuc (tai Chiang Rai)
luong mua thang 16m xay ra vao thang 8 trong khi
do xuéng to1 ha luu, lugng mua thang 16n nhét lai
xay ra vao thang 10 (tai Chau Ddc). Bién doi ciia
nhiét do trung binh & cic ving dong bang va
thung liing song cua luu vuc 1a twong ddi nho, thé
hién tinh chat nhiét d6i va can nhiét d6i cua khi
hau.

2) Tinh hinh khai thac va phdt trién tai nguyén
nuoc tai luu vuc song Mé Cong

Nhu cau khai thac tai nguyén nuéc phuc vu
phat trién kinh té-xa hoi ¢ 5 nude thuong luu séng
Mé Cong rét 16n. Trung Qudc di khai thac tiém
nang thuy dién trén dong chinh Mé Cong. Khai
thac tiém nang thuy dién ciing dang dugc thiic day
phat trién & Lao va Campuchia [3,5,9]. Pac biét,
cac du an nghién ctiru nham khai thac ngudn nude
song Mé Cong phuc vu tudi cho nong nghiép da
dugc phia Thai Lan tién hanh trong nhiéu thap ky
qua, chi yéu tap trung vao cac dinh huéng sau:
(i) ting cuong st dung hidu qua ngudn tai nguyén
nudce trén cac song nhanh cua luu vuc song Mé
Cong trong ving Dong Bac Thai Lan; (ii) tim
kiém cac phuong an chuyén nude trong luu vue tir
phia Lao (qua dong chinh séng Mé Cong) dé bo
sung thém ngudn nudc cho cac hd chira trong
ving Pong Bac Thai Lan; va (iii) liy nudc truc
tiép tir dong chinh song Mé Cong dé sir dung cho
ving Pong Béc Thai Lan. Camphuchia ciing phat
trién ving du 4n thity loi Vai Co nim ¢ dong bang
trung tdm tai Pong Nam Campuchia. Céac du an
chuyén nudc va thiy loi nay s& c6 tac dong dic
biét tiéu cuc dén cac nude ha luu, néu viée chuyén
nuoc dugce thuc hién vao mua kho [6]. Vi vay,
viéc danh gia anh huong ctia chting 1én phan phdi
dong chay séng Mé Cong 1a hét stc can thiét.
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&=\ Kich ban danh gia
/ tac déng

Mo hinh thuy van
SWAT

o
Mé hinh mé phéng
Iwru vyre - IQQM
Mé hinh thuy luc
ISIS

—t

Uc

==

CO'SO’'KIEN TH

—

Sd lidu co ban khac:
Mai trudng, kinh té...

Cong cu danh gia tac dong

Hinh 2. Khung hé tro ra quyét dinh DSF

2.2. Gidi thiéu cong cu mo hinh toan

Nghién ctru nay st dung bo cong cu md hinh
toan ciia Uy hoi song Mé Cong qudc té (Deci-
sion Support Framework - DSF - Khung Hd tro
ra Quyét dinh) (Hinh 2). Bé phuc vu muc tiéu
tinh toan phan bd dong chay vao dong bang song
Cuu Long, nghién ctru nay chi sir dung mé hinh
SWAT va m6 hinh IQQM. Trong d6 m6 hinh
SWAT dugc st dung dé mo phong qué trinh
mua - dong chay va mé hinh IQQM dung dé tinh
toan mo phong can bang nude trén luu vuc va
dién toan dong chay trén song [7, 8].

1) M6 hinh thuy van SWAT

SWAT la mo6 hinh dugc phat trién bai Bo
Noéng nghiép My (USDA) dé mé phong dién
bién dong chay va chit luong nude mat, nudce
ngam trén qui mod luu vuc duya trén cac danh gia
luong mua, kha nang bdc hoi tiém ning va cac
dic diém vé dia hinh, loai dat va tham phu trong
ting tiéu luu vuce [1]. M6 hinh cho phép dénh
gi4 cac tac dong dén moi trudng cua sir dung dit,
qui hoach sir dung dat va bién d6i khi hau. Toan
bd phan luu vire séng Mé Cong dugc chia thanh
11 vung nhu hinh 3. Tuy nhién, do nghién ctru
nay tap trung danh gia dong chay dén dong bang
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THE SUBBASIN OF SWAT MODEL i
IN THE MEKONG BASIN

Thugng luu TQ
(190 tiéu viing)

il Thuong luu Kratie [ESRERT 9% b
(594 ti€u ving) : 3

SWAT SUB-MODELS

Bién Ho ]
(94 tiéu vang)

=

Ving BBSCL
(120 tiéu viing)

age " v e i

Hinh 3. Pham vi mé hinh SWAT

song Ctru Long nén dong chay ving A10 thudc
Dong bang song Ciru Long khong dugc xem xét.
Véi mdi ving tir A0 dén A9, mot mo hinh
SWAT s& dugc xay dung. Mdi ving lai duoc
chia nho thanh céc tiéu luu vire. Téng cong, cb
10 mo hinh SWAT va 870 tiéu luu vuc. Dong
chay tai cac ctra ra cua luu vuc tinh toan tir mo
hinh SWAT s& 1a dau vao cho mé hinh luu vuc
IQQM.

2) M6 hinh mo phong luu viee IQOM

IQQM duoc phat trién dé mé phong luu vuc
Murray- Darling & Australia. M6 hinh m6 phong
din toan dong chay trong luu vic qua hé thong
song, va cac hé thong thuy loi diéu tiét nhu dap
va cac cong trinh thuy lgi [4]. M6 hinh IQQM
con sir dung céc s6 lidu trong Co so Kién thirc dé
uge tinh nhu ciu nudc tudi trén toan luu vuc
song Mé Cong. Hinh 4 trinh bay so d6 md phong
dong chay cho luu vuc song Mé Cong st dung
moé hinh IQQM dugc Uy hoi song Mé Cong
qudc té xay dung vdi cac dong gia nhap tir dau
ra cua m6 hinh SWAT, 37 dap dong nhanh va
420 diém 1ay nuéc (dan sinh, cong nghiép), va
366 khu dat canh tic nong nghiép.
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Hinh 4. So do tinh todn mé hinh IQMM

2.3. 86 liéu ddu vao

Tai liéu khi tuong, thuy vin: Chudi sb liéu
mura, boc hoi, luu lwong va muc nudce ngay trong
giai doan 1980 - 2008 cua cac tram trén luu vuc
duoc trich trong co s& dit liéu ciia Khung hd tro
ra quyét dinh DSF. B sb liéu nay da dugc chinh
bién va dugc danh gia 1a co chat luong dam bao
yéu cau tinh toan, md phong.

Tai liéu dia hinh: Ban d6 cao d6 DEM cho
toan luu vuc voi do phan giai 250 m dugc su
dung phuc vu phan chia luu vuc thanh cac tiéu
lru vue va mo phong qua trinh thuy van bang
mod hinh SWAT (Hinh 5a).

Tai liéu vé tham phu: Ban d6 do che phu rimg

BAN DO CAO DO SO (DEM)
LUU VII'C SONG ME CONG
B

cua ha luu vuc song Mé Cong dugc xay dung tir
khong anh nam 1997 va 2003. Vung thuong
ngudn (Phan dién tich Trung Qudc va Myanma)
va vung rung che phu it hodc khong che phu (cac
khu vuc ngép i va dong bang song Ctru Long)
thi sir dung ban d6 sir dung dat toan cau (Hinh
5b).

Tai liéu vé tho nhudng: Ban d6 dat cua luu
vuc séng Mé Cong (trir phin bi ngap lii su ¢ ha
Iwu) duoc lay tir ban d6 dat cua To chirc lwong
thyc thé gioi FAO. Ban d6 dét phan ha luu ngap
It dugc Uy hoi song Mé Cong (MRCS) hoan
thién vao thang 6 nam 2002 (Hinh 5c).

(@)

(b)

(©

Hinh 5. Ban d6 DEM, tham phii va thé nhudng luu viee séng Mé Cong: (a) DEM; (b) Ban do
tham phu, (c) Ban do tho nhuong

TAP CHi KHI TUQNG THUY VAN
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2.4. Phdn vang luu vuc tinh todn

Tinh toan can béng nudc dugce thuc hién cho
70 tiéu Iuu vuc, sau d6 gop thanh 16 ving trong
d6 Trung Qudc: 1 ving (1CN), Myanmar 1 ving
(IMA), Lao: 5 vung (1L, 3L, 4L, 6L, 7L), Thai
Lan: 3 vung (2T, 3T, 5T), Campuchia: 4 vung
(7C, 8C, 9C, 10C) va Viét Nam: 2 vung (7V,
10V) (Hinh 6) [3]. Tuy nhién, trong nghién ctru
nay chiing toi tap trung tinh toan dong chay dén
ving dong bang séng Ctru Long nén chua xem
xét phén tich chi tiét trong viing 10V.

2.5. Cdc kich ban tinh todn

Mot kich ban nén va ba kich ban tinh toan vé
phan bb dong chay trong nghién ciru nay dugc
thé hién nhu & bang 1. Trong d0, ¢ cac kich ban
2020 va 2060A, cac hd chia dugc xdy dung
trong tuong lai tham gia vao qua trinh diéu tiét
dong chay. O kich ban 2060B céc hd chira dugc
xay dung mai trong tuong lai khong tham gia
vao qua trinh diéu tiét dong chay nham danh gia

tac dong riéng r& cua hoat dong phat trién tudi
dén phan phdi dong chay.

Hinh 6. So' do phdn viing tinh todn tai liwu vue
song Mé Cong

Bdng 1. Céc kich ban tinh todn mé phong phin bé dong chay

Tén kich bK ‘
béﬁ Tén kich ban  thuy Ho chura va dép dang
van
. A1 ea Cac dac trung nhu: St dung dat, Kénh muong, Giao thong,
gy iibnln Pap, Ho chita, Van hanh hd chira nhu nim 2007, He théng dip
ban nén phat trién hién NP e an o A o Z I
. va ho chura: Lao c6 5 dap; Viét Nam 1 dép; Pong bac Thai Lan
BL tai 2007 , R
co6 12 dap.
A1 ea - Thém 02 dap trén song chinh thudc ha Ivu vyuc trén song MK
biéu kién . AR .
A aX (Xayaburi va Donsahong). Ché d6 van hanh dugc xem xét
. phat trien deén A A K AT RIS A ] .
Kich @ A trong diéu kién to1 uu va di€u kién tang cuong tich nudc phuc
A 2020, cac ho o an
ban chira tham eia vu cho phat dién. ) v
2020 nam g - H¢ thong dap trén cac song nhanh, H¢ thong kiém soat 11,
diéu tiet L P , 2 .
it T Dién tich tugi va cac du an chuyén nude trong luu vuc theo
: Basline 9% hoach nhu BDP dén 2020 [3].
bicu kién - Thém 11 dap trén séng chinh thudc ha luu vyc trén séng
Y x e 1985 - PSRN - . A A A
. phat trién dén MK. Ch¢ d¢ van hanh ciing dugc xem xét trong dieu kién toi
K}Ch , X 2008 No: A AL < \ . . r.o3ia
ban 2060, cac ho uu va di€u kién tang cuong tich nu6e phuc vu cho phat dién.
2060A chira tham gia - H¢ thong dap trén cac song nhanh, Hé thong kiém soat I,
diéu tiét Dién tich tudi va cac du an chuyén m}’('yc trong luu vuc the;o
chong han quy hoach nhu Chuong trinh phat trién luu vyc (BDP) dén
A 1A 2060 [3].
Diéu kién . , R 2 , A
hét tridn dé Cac an thuy lgi, twdi va chuyén nudc trong luu vuc bao gébm
Kich 13208160rlef1 lf P cac du an Nong Khai Chi Mun, Hu6i Luéng - Chi Mun, Loei-
ban e ChiMun, Xé bang Phai - Chi Mun, Vai-Co
2060B A xhong Cac dy an chuyén nuoc ra ngoai luwu vuc bao gobm cac du an

tham gia diéu
tiét chong han

Kok-Mea Ngat, Kok-Ing-Yorn, MC-Skirit, Kok-Ing-Nan,
Loei-Sane.
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3. Két qua tinh toan

3.1. Két qua hiéu chinh, kiém dinh mé hinh
SWAT va IQOM

Chudi s6 liéu tir nim 1985 dén 2000 dugc
dung hi¢u chinh mé hinh SWAT va IQQM, va tu
2001 dén 2008 duoc dung dé kiém dinh cac mé
hinh nay. Hinh 7 so sanh luu lugng thuc do va
tinh toan sau khi duoc hiéu chinh tai Chiéng-Sen

va Kra-ché giai doan 1985-2008. Qua trinh dong
chay mo phong tai 2 tram trén dong chinh song
Mé Céng déu phi hop rat tot voi qua trinh dong
chay thuc do. Két qua hidu chinh, kiém dinh tai
cac tram trén dong chinh déu dat do chinh xac
rit cao v6i chi s§ Nash 16n hon hodc béng 0,9,
sai sO tong lwong hau nhu khong dang ké.

Mokong at Chizng Saen

(a)

Exseharge (ems)

# 8 8 ¢ 2 8% 8 8 & B
R

#0884 82 3% s &8 3G 3

F AR AERRRRA

—Chaoed —Snusted

Discharge (cme)

— sl — e

Hinh 7. Dong chay TB ngay tai Chiang Saen (a) va Kratie (b) gitva tinh todan va thuc do

3.2. Két qud tinh todn phdn phoi dong
chay

3.2.1. Hién trang phdn bé dong chay trén
lvu vuee song Mé Cong

Hinh 8 thé hién phan b dong chay theo cac
ving va theo qudc gia trén luu vuc song Mé
Cong. Tong lugng dong chay trung binh nim
(dén dong bang séng Ciru Long) vao khoang
473 ti m3 trong ¢6 muia kho chiém luong dong
chay rat nho (chi khoang 14%), trong khi do
mua mua chiém t6i 86%. V& dong gop dong
chay cua cac qudc gia, song Lan Thuong -
Trung Quéc dong gop 15% trong d6 mua kho
dong gop nhiéu hon (22%) mua mua (14%).
Nhu véy, phan thuong luu Trung Qubc dong
vai tro rat quan trong vé luong dong chay, dic
biét 1a vao mua kho. Péng gop 16n nhét vao
tong dong chay trén song Mé Cong la Lao,
chiém 46% tong luong dong chay nam. Mic

du déng gbép van rat 16n nhung déng gop cho
dong chay mua kho ctia Lao nhé hon mua mua
(41% dong chay mua kho va 47% dong chay
mua mua). Poéng gop vao dong chay cua Thai
Lan va Campuchia vao téng dong chay nim
tuong dbi bang nhau (khoang 14%), tuy nhién
dong gép cia Campuchia vao dong chay mua
kho (12%) 16n hon cia Thai Lan (8%). Pong
ctia phan luu vuc Sesan-Srepok cua Viét Nam
vao khoang 7%. Péng gop cua phan lanh tho
Myanmar nho nhat (khoang gan 4%). C6 thé
nhan théy, tuy chiém dién tich luu vuc tuong
d6i 16n nhung do lwong mua twong ddi nho
nén dong chdy sinh ra trén dia phan Thai Lan
va Campuchia twong ddi thap. Pay ciing 1a Iy
do Thai Lan va Campuchia tich cuc nghién
ctru cac du 4n liy nudc tir song Mé Cong phuc
vu tudi dé phét trién nong nghiép.
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3.2.2. Kich ban phat trién dén nam 2020 va
2060 ¢6 tinh dén hoat dong diéu tiét cia cac ho
chira

Hinh 9 trinh bay mirc d6 thay d6i dong chay
trong diéu kién phat trién dén nam 2020 va 2060
va cac hd chira tham gia diéu tiét dong chay mua.
Phén bd dong chay thay d6i nhu sau: Pong gop
dong chay ca nim cta phan thuong luu luu vice
song trén dia phan Trung Qudc gan nhu khong
d6i. Tuy nhién, c6 sy thay doi twong dbi 1on vé
dong chay mua kiét va mua i do diéu tiét cua
cac hé thong ho chira méi duge xay dung trong
giai doan 2007-2020. Bong gop cua dong chay
mua kiét tang 26% va dong chay mua I gidm
6,4% trong diéu kién van hanh ti wu cua cac hd
chtra. Dong chady mua mua, mua kho va ca nam
trén phan lanh th6 Myanmar khong c6 su thay
ddi dang ké giira kich ban nén va 2 kich ban
tuong lai. P6i v6i Lao, thay doi ti 1&6 dong gop
dong chay ndm ciia ving 1L tuong d6i 16n (giam
9,3% theo kich ban nam 2020 va 9,7% theo kich
ban nam 2060). O ving nay, do diéu tiét cua cac
hd chira méi duoc xay dung trén dong chinh,
dong chay mua mua giam mot luong dang ké
(giam 12,1% va 14,4% tuong ung voi cac kich
ban 2020 va 2060). Mac du dong chay mua kho
tang (9% va 21%) nhung do nudc phuc vu cac
nhu cau dung nudc (va khong hdi qui lai hoan
toan) tang lén nén dong chay nam giam. Cac
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Miia mua

Thai Lan

=Trung Quic  SMyanma  SLio = Campuchia ' Vit Nam

Hinh 8. Phdn bé dong chay
theo quéc gia trén lheu viee

ving 3L va 4L, dong chay nim thay doi khong
dang ké. Tuy nhién, do diéu tiét cua cac hd chia
dong chay ving 4L mua kho ting kha 16n, lan
luot 12 30,3% va 32%, mua mua giam 3,2% va
4,5% tuong ung voi nam 2020 va 2060. Khong
¢6 su thay d6i dang ké giita phan phdi dong chay
nam 2020 va 2060 trén phan lanh tho cta Trung
Qudc, Myanmar va Lao, ching to6 khong co
thém cong trinh 16n nao dugc xay dung trong
giai doan 2020-2060 ¢ cac khu vuc nay.

Vi Thai Lan, dong chay mua mua, mua kho
va ca nam vung 2T déu tang moét lugng nho do
hoat dong iy nudc tir song Mé Cong vao phuc
vu tudi. Vung 3T khong cé sy thay d6i dong
chay dang so voi kich ban nén. Dic biét, vung
5T theo kich ban 2020 thi dong chdy ndm va céc
mua déu giam do su gia ting nhu cau nudc tudi.
Tuy nhién, dén nam 2060, dong chay cic mua
va tong dong chay nim & ving 5T déu ting
manh. Dong chay mua kiét ting manh nhat
(55,4%), dong chay muia mua tang 6,3% va dong
chay ca nam ting 9,8%. Diéu nay 1a do viéc xay
dung céc cong trinh chuyén nudc tir song Mé
Coéng vao vung nay phuc vu tudi cho nong
nghiép trong giai doan 2020 - 2060 trén phan luu
vuc ndy. Mot phan luong nudce duge chuyén sé
tra lai cho song Mé Cong dudi dang dong chay
hoi qui nén co su gia tang dong gop dong chay
dot ngot cua vung 5T.
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Hinh 9. Mikc thay doi cia dong chay mia khé, miia mwa va cd nam cia cdc kich ban 2020 va
2060 so véi kich ban nén (2007)

Dong gép dong chdy ndm va cac mua tu
nhanh ctia Campuchia déu giam do viéc phat
trién tudi (dong chay nam giam lén dén 10,8%
tai vung 8C). Tuong tu, dong gdp dong chay tir
song Sesan va Srepok (vung 7V) cua Viét Nam
cling giam. Theo kich ban 2060, dong chay giam
11,5% vé mua kiét va 7,3% vé mua lii, din dén
tong dong chay nam giam 8,1%. Diéu nay 1a do
nhu cau sir dung nude & cac ving nay ting manh
trong tuong lai da lam giam dong goép dong chay
¢ ca mua It va mua ki¢t. Khong c6 su khac biét
16n gitra dong gop dong chay theo 2 kich ban
2020 va 2060 cia phan luu vuc trén dia phan
Campuchia va Vi¢t Nam.

3.2.3. Kich ban phat trién dén nam 2060
khéng tinh dén hoat déng diéu tiét cia cdc ho
chira

Hinh 10 trinh bay két qua dong gép dong
chay cua cac tiéu ving khi xem xét anh hudong
ctia hoat phat trién tudi va chuyén nudc theo kich
ban 2060 nhung khong xem xét diéu tiét cua cac
hd chira dy kién dugc xay dung trén dong chinh

song Mé Cong. Két qua tinh toan cho thay hoat
dong phat trién tudi va chuyén nude da lam thay
d6i twong ddi 16n dong gbp dong chay cua cac
tiéu vung. Ving 5T cua Thai Lan c6 dong gop
dong chay tdng dac biét trong mua kho do nudce
lay tir dong chinh séng Mé Cong hdi qui lai.
Dong chdy mua kho tang 32,9% va dong chay
ca nam ting gan 2% & ving nay. Phan luu vuc
trén lanh thd Trung Qudc va Myanma dong chay
thay d6i khong dang ké do hoat dong phat trién
twdi va chuyén nudc khong anh hudng nhidu dén
dong chay ¢ day. Cac vung chiu anh huong 16n
nhét do nudc bi léy mét bao gém 1L, 4L, 6L, 7L
ciia Lao va 9C cua Campuchia. Mot diém can
luu y khac 1a, trai ngugc véi kich ban 2060A khi
viée diéu tiét cac ho chtra dd 1am dong chay mua
kho tdng va dong chdy mua mua giam, dong
chay mua kho va mua mua cua kich ban 2060B
déu giam (trir ving 5T) do nhu cau dung nudc
trén toan luu vuc ting va khong duoc didu tiét
boi cac ho chira.
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Hinh 10. So sanh phén phéi dong chay miia khé, mia mwa va ca ndam trong diéu kién theo kich
ban phat trién 2060 khéng cé hoat dong diéu tiét ciia ho chira

4. Két luan

Luu vuc song Mé Cong la mot trong 8 luu
vuc song 16n nhat thé gidi, dong vai trd quan
trong vé kinh té, chinh tri ciia mdi qudc gia trén
luu vuc song noi riéng va trong khu vuc noi
chung. Do d0, su thay d6i vé dong chay trén
song Mé Cong dudi tac dong cua cac hoat dong
khai thac tai nguyén nudc c6 anh hudng 1on tdi
su hop tac va phat trién trong khu vyc. Trong bai
béo nay ching toi trinh bay két qua danh gia
phan phéi dong chay trén luu vue song Mé Cong
va xem xét anh hudng cua cac phat trién tudi va
chuyén nu6ce dén phan phdi dong chay trén luu
vuc. BO mo hinh SWAT va IQQM da dugc st
dung phuc vu muc dich nay.

Céc két qua tinh toan cho thdy, tong luong
dong chay nam trén luu vuc vao dong bang song
Ctu Long vao khoang 473 ti m3 trong d6 86%
dong chay tap trung vao 6 thang mua mua, gay
tinh trang 1 lut vao mua mua va han han vao
mua kho. Trong sd cac nudc trén luu vue, Lao
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dong gop dong chay vao dong bang song Ciru
Long 16n nhat (46%). Phan luu vyc trén dia phan
Thai Lan va Campuchia tuy chiém dién tich
tuong d6i 16n nhung do lugng mwa & khu vuc
nay twong d6i nho nén déng gop chay nho (mdi
nude chiém 14% tong dong chay nam).

So véi kich ban hién trang, kich ban 2020 va
2060 trong diéu kién cac hd chia tham gia diéu
tiét dong chay cho th?iy, phén Iuu vuce thudce dia
phan Trung Qudc khong ¢ sy thay doi 1on vé
tong lugng dong chay nim nhung dong chay
mua kho tang Ién va dong chdy mua mua giam
di. Vung lanh thd Lao, viéc xdy dung cac thuy
dién theo ké hoach ciing s& lam dong chay ting
vé mua kho va giam vé mua mua. O mot s6 luu
vuc, do boc hoi va dong chay sau khi sir dung
cho tudi khong hoi qui hét nén téng dong chay
nam giam. Véi Thai Lan, do cac hoat dong ldy
nudc tudi phuc vu phat trién nong nghiép, dong
gop dong chay cac mua va dong chay nam &
vung 2T va 5T déu tang. Piac biét, dong chay
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mua kiét vung 5T tang toi 55,4% va dong chay
muia mua tang 6,3%, dan dén dong chay ca nim
tang 9,8% & kich ban 206A. Pong gop dong
chay ndm va cic mua cua Campuchia va phan
luu vure Sesan-Srepok ctia Viét Nam (7V) déu
giam do nhu cdu sir dung nudc & cic ving niy
tang manh trong tuong lai. Tuy nhién khi xem
xét truong hop c6 phat trién tudi va chuyén nude
nhung khong xem xét tac dong diéu tiét cua cac
ho chira dy kién duoc xay dung trén dong chinh
song Mé Cong thi dong chay mua kiét trén toan
luu vuc (ngoai trir ving 5T) giam dang ké nhat
13 & cac ving bi 1y nudc phuc vu phat trién tudi

BAI BAO KHOA HQC

va chuyén nudc.

Nghién ctru nay cung cip cac thong tin quan
trong vé phan bd dong chay trén luu virc song Mé
Cong trong diéu kién hién trang va twong lai theo
cac kich ban st dung nudc khac nhau, phuc vu
cong tac dam phan, hop tac gitta cac qubc gia trén
luu vue. Bic biét, 1a mot nude ndm & ha luu song
Mé Céng, su bién dong dong chay c6 anh huong
truc tiép dén Viét Nam. Vi vay, Kkét qua cua
nghién ctru ndy sé cung cip thong tin cho cac nha
quan 1y, ngoai giao trong viéc dam phéan vé chia
s¢ ngudn nudc song Mé Cong theo hiép dinh
1995 va cong ude 1997 cua Lién Hop Quéc.

Loi cam on: Két qud nghién ciru diege trinh bay trong bai bdo ndy la mét phan néi dung cia dé

tai cap B “Nghién ciru phdn bo dong chay tai luu vuc song Mé Cong trong diéu kién phat trién sir
dung nuéc twdi ciia cde quoc gia luu viee séng Mé Céng phuc vu cho cong tac dam phdn ciia Viét
Nam va chia sé nguo"n nuoc trong thuc hién Hiép dinh Mé Cong 1995 va Cong woc 1997 cua Lién
hop quéc” ma sé6 TNMT.2017.02.16. Cdc tdc gid xin chdn thanh cam on B tai nguyén moi trwong
da tai tro dé tai nay. Ching t6i ciing xin cam on Uy ban séng Mé Cong Viét Nam da cung cdp sé
lieu va by cong cu mo hinh toan giup chung toi thuc hién nghién ciru nay.
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ANALYSIS OF FLOW DISTRIBUTION IN THE MEKONG RIVER
BASIN AND ITS VARIATIONS UNDER THE IMPACT OF PLANNED
IRRIGATION DEVELOPMENT PROJECTS

Nguyen Anh Duc!, Tran Anh Phuong!, Nguyen Dinh Dat?, Nguyen Huy Phuong?,
Pham Tuong?, Pham Nhat Anh'’
"Water Resources Institute, Ministry of Natural Resources and Environment
*Vietnam National Mekong Committee, Ministry of Natural Resources and Environment

Abstract: This study aims at analyzing flow distribution in the Mekong River basin and assess-
ing the impact of irrigation development projects, one of the "hot" water use issues in the basin be-
sides hydropower development, on this distribution. Results show that the rainy season accounts for
up to 86% annual flow, which has caused floods in this season and droughts in the dry season.
Among countries in the basin, Laos contributes the largest part flowing into the Vietnam Mekong
Delta (46%), followed by China (15%). If water use projects are implemented as planned until 2060,
the total flow of the wet season and annual flow across the basin will generally decrease. When the
reservoirs positively participate in regulating the flow, the difference between the rainy and dry sea-
sons in the catchment area of China, Laos and part of Cambodia (7C) will decrease. For Thailand,
due to the intake of water from the Mekong River for agricultural irrigation, the seasonal and an-
nual flow in the 5T region will increase. The flow from Vietnam s Sesan-Srepok Basin (7V) decreased
by 8.1% due to increased water demand. If the reservoirs do not participate in the flow regulation,
the seasonal flow, especially in the dry season across the basin (except for the 5T area) significantly
reduces. The results of this study will provide the necessary scientific basis for the negotiation and
cooperation between Vietnam and other countries in the basin, who share the Mekong water ac-
cording to the provisions of the 1995 Mekong Agreement and the United Nations Convention 1997.

Keywords: Mekong, flow distribution, irrigation development, seasonal flow, annual flow.
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UNG DUNG MO HINH THUY VAN-THUY LUC KET HQP
MUA DY BAO IFS PHUC VU CANH BAO LU, NGAP LUT
HA LUU SONG VU GIA-THU BON

Poan Quang Tri'

Tém tit: Nghién ciru iing dung mé hinh héa trong van dé canh bdo, dir béo lii, ngdp lut di dwoc
quan tam nghién ciru gan ddy. Nghién ciru nay dp dung két hop b mé hinh thiy van MIKE SHE,
mé hinh thity e MIKE 11 va mé hinh MIKE 11 GIS dé mé phong, canh bdo ngdp lut cho khu viee
ha luu song Vu Gia-Thu Bon, Viét Nam. Nghién cueu swr dung mua tie mo hinh 6 tri IFS lam dau vio
cho mé hinh thity van thity lyc. Két qua hiéu chinh va kiém dinh mé hinh thity van MIKE SHE va mé
hinh thiy lye MIKE 11 chi ra rang mé hinh c¢é khd ndng mé phong tot. Két qua so sanh qud trinh
lvu lwong, mwce nuedce tinh toan va thue do co sw twong déng cao vé pha va bién do dao dong dua
theo 03 chi s6 danh gid NSE, RSR va PBIAS. Két qua mé phong canh bédo ngdp cho khu vue ha heu
theo cdp bdo dong va mire lii lich sir s€ dwa ra nhing két qua thong ké vé dién tich ngdp, mirc do

ngdp ho tro cho céng tdc g phé khdc phuc sw ¢é khi ¢é thién tai xay ra.
T khéa: [FS, MIKE SHE, MIKE 11-MIKE 11 GIS, Ngdp lut, Vu Gia-Thu Bon.

Ban Bién tap nhan bai: 12/04/2019  Ngay phan bién xong: 28/6/2019 Ngay dang bai: 25/07/2019

1. Pat van dé

Trong nhing nim gan day van dé canh bao,
du bao 10, dac biét It 16n, 1u lich st ¢ khu vuc
mién Trung di dugc quan tdm nghién ctru kha
nhiéu. Tir khi cac hé thong ho chira ¢ Viét Nam
di vao hoat dong, du bao 1 da tréd thanh méot
nhi¢m vu quan trong phuc vu viéc diéu hanh ho
chéng 1ii cho ha du va san xuat dién nang. Day la
mot van dé hét strc phuc tap dugc nhiéu nha
nghién ctru trong va ngoai nudce quan tam. Trong
mot vai nam trd lai day viée ung dung mo hinh
s tri trong nghién ciru khi twong néi chung va
du bao thoi tiét noi riéng da duoc phat trién
manh mé€ ¢ nudc ta [1]. Trung tdm Du bao Khi
tugng Thity vin qubc gia (TTDBQG) da dau tu
nghién ctu va dua vao sit dung mot sé cong
ngh¢ hi¢n dai trong du bdo mua s tri [2-3]. T
nim 2012 d&n nay, TTDBQG di duoc Bo Tai
nguyén va Moéi trudng dau tu du 4n mua cic san
pham (dang anh c6 san trén trang web) va s liéu
dang sb cla Trung tdm Dy bao han vira Chau Au

Tap chi Khi twong Thiy van, Tong cuc Khi
twong Thuy van
Email: doanquangtrikttv@gmail.com

(ECMWF) dé phuc vu cong tac du bao nghiép
vu. Day la nguén s6 liéu du bao khi tugng toan
cau toan dién nhat ma TTDBQG c6 thé khai thac
va sir dung trong cong tac nghié¢p vu. Nghién ctru
nay di str dung san pham mua dy bao IFS lam
dau vao cho viéc mé phong, du bao dong chay
t6i hd va canh bao ngép lut cho khu vuc ha luu
trén Iuu vuc séng Vu Gia-Thu Bon. Hién nay rat
nhié¢u mo hinh toan thity vin, thity lyc 1-2 chiéu
d3 dugc nghién ciru dé ung dung trén cac hé
thong séng mién Trung [4-6], nhung chi rat it
trong s6 d6 c6 thé img dung duoc trong nghiép
vu du bao hang ngay: md hinh Wetspa két hop
véi mo hinh thuy luc HEC-RAS da nghién ctru
va ung dung thanh cong trén luu vuc song Vu
Gia - Thu Bén [7]; bd md hinh MIKE (MIKE
NAM, MIKE 11-GIS, MIKE FLOOD) cho song
Thach Han [8]; m6 hinh thuy lyc TELEMAC-
2D két hop véi MIKE NAM cho ving ha luu hé
thdng song Tra Khuc - Song Vé [9-10]. M6 hinh
thity van thong sb phan bé MIKE SHE dugc sir
dung nhiéu noi trén thé gidi, tuy nhién & Viét
Nam nhiing nghién ctru tng dung MIKE SHE
con chua nhiéu [11-12]. M6 hinh MIKE SHE c6
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kha nang mo6 phong qua trinh mua-dong chay
trén ting 6 ludi theo khong gian, phu hop véi
viéc su dung s6 liéu mua sb tri tir mo hinh IFS
[12]. Viéc két hop sir dung sb liéu mua tir md
hinh s6 tri IFS 1am dau vao cho mé hinh thuy
van, thuy luc phuc vu canh béo, du bao 11, ngap
lut cho khu vuc ha luu 1a mot hudéng mai trong
viéc ap dung mo6 hinh hoa trong cong tac nghiép
vu tai TTDBTU. Muc dich cua nghién ctru nay:
(1) Ung dung san phim cta mo hinh IFS lam
dau vao cho mé hinh thuy vin; (2) Nghién ctru
mg dung mé hinh thity van thong s6 phan b

B¢ dir li¢ u (Pia hinh, Khi
twong, thiy vin, hdi vin...)

MIKE SHE tinh toan Iuu lwong 1am dau vao cho
mo hinh thity luc MIKE 11; (3) Ung dung cong
cu Vién tham GIS trong MIKE 11 GIS dé mo
phong, dién toan thuy luc, canh bao ngap lut cho
khu vuc ha luu.

2. Phwong phap nghién ctru va thu thap tai
liéu

Hinh 1 miéu ta ddy di qua trinh nghién ctru tir
thu thap dur licu dau vao, ung dung dir liéu mua
s6 tri IFS, 4p dung mo hinh MIKE SHE, MIKE
11 va MIKE 11 GIS trong viéc xay dung ban d6
ngap lut ha luu séng Vu Gia-Thu Bon.

Dir liéu mwa so tri

Didu tiét ho

e Qua trinh
- dong chay
tai ha luu

1 i

Hinh 1. So d6 tong thé qud trinh nghién ciru

2.1 Gidi thiéu vi tri khu vuc nghién ciru

Hé thong song Vu Gia-Thu Bon 1a mot trong
9 hé thong song 16n ¢ nude ta va la hé théng
song 16n nhéat & khu vuc Trung Trung Bo. Luu
vuc séng Vu Gia-Thu Bon duoc gii han ¢ phia
béc boi diy ntii Bach Mi 1a mot nhanh ntii dam
ra bién ¢ phan cubi diy Truong Son Bic, phia
tay 1a khdi nai Nam - Ngii - Pinh thudc phan
dau cua day Truong Son Nam voi nhitng dinh
nai cao trén 2000m, phia tdy nam la khdi nuai
Kon Tum vé1 dinh Ngoc Linh cao 2598m, phia
nam 1a ddy ni Nam Ngii va phia dong 1a bién.
Hé thdng song Vu Gia-Thu Bon véi dién tich

TAP CHI KHI TUQNG THUY VAN

11.390 km? bao trum hau hét lanh thé thanh phd
P4 Ning va tinh Quang Nam, trong d6 co
khoang 500 km? & thuong ngudn song Cai nam
¢ tinh Kon Tum (Hinh 2). Tong luong mua,
cuong d6 mua, phan bé mua quyét dinh qua
trinh hinh thanh dong chay 1t trén song. Mua gay
1&i & ving ven bién Mién Trung n6i chung va hé
thdng séng Vu Gia-Thu Bon néi riéng thuong do
cac hinh thai thoi tiét nhu: bao, 4p thap nhiét déi,
khong khi lanh, dai hoi tu nhi¢t doi va cac nhiéu
dong nhiét doi khac nhu gi6 dong (chu yéu la
song dong) gay nén. Cac hinh thé thoi tiét nay
don doc hoic két hop véi nhau cung tac dong.
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Pic diém 1 trong hé théng song Vu Gia-Thu
Bon 1a Iii 1én nhanh, xudng nhanh v&i bién do va
cudng suat 1 16n & thuong va trung luu, 1d 1én
twong d6i nhanh nhung rat chdm & ha lvu. Hinh

1075300°E
1

108500°E.
1
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3 trinh bay so dd hoa cac tram khi tuong thity
van va hé théng hd chua thuy di¢n trén luu vuc
Vu Gia-Thu Bon.
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Hinh 2. Ban do mang lwdi tram khi tiwong thuy van luu viec séng Vu Gia-Thu Bon

2.2 Thu thdp tai liéu

+ S6 liéu khi twong: Nghién ciru sir dung s6
liéu mura, sb liéu bdc hoi tai cac tram khi tugng
va diém do mua trong Iuu vue: Tra My, Tam Ky,
Nong Son, Hoi An, Ai Nghia, Kham buc, Cau
Lau, Giao Thuy, Pa Néang, Thanh My. S6 liéu
mua st dung san pham tir md hinh s trj IFS.

+ S6 liéu thuy van va hai van: S6 liéu luu
lugng va myc nudc tai cac tram thuy van: Ai
Nghia, Thanh My, Cau Lau, Giao Thuy, Hoi
Khach, Nong Son.

+ S6 liéu dia hinh: Mat cit ngang hé théng
song Vu Gia-Thu Bon, Ban dd dia hinh luu vuc
Vu Gia-hu Bén, Ban do6 sir dung dat luu vuc Vu
Gia-Thu Bon, Ban dd tham phu thuc vat luu vyc
Vu Gia-Thu Bén.

2.3 Gidi thiéu mé hinh MIKE SHE

MIKE SHE Ia mot mo hinh thiy véan thong
s6 phan b duya trén cac qua trinh vat 1y dugce tich
hop day du, mo hinh nay c6 kha ning mé phong
cac qua trinh thuy van tai mot diém, trén mot
dién rong, quy mé luu vuc, qua trinh van chuyén
cac phén ttr, va co thé dugce lién két vai MIKE 11

dé moé phong cic mdi quan hé trong luu vuc
song. M6 hinh MIKE SHE ban dau duoc phat
trién boi ba to chire chau Au (Vién Thay luc Pan
Mach, Vién Thuy vin Anh va mot cong ty tu van
Phap SOGREAH) vao nam 1977. DHI da dan
dau trong viéc phét trién va nghién ciru MIKE
SHE dé cai thién va bd sung [13-14]. Ban chét
vét 1y ciia md hinh bao gdm quaé trinh md phong
dia hinh tu nhién va cac dic diém cua luu vuc
nhu thue vat, dat va thoi tiét.

Ban chit phan tan cua moé hinh cho phép
ngudi ding thay doi cac bd tham sb theo khong
gian va thoi gian nhu: st dung dat, hé thong
thoat nude, dit liéu thoi tiét va bdc hoi, cac gia tri
dong chay trén mat dat. Su phan bd khong gian
duoc thyc hién thong qua mdt mang ludi truc
giao cho phép phan loai theo chiéu ngang hodc
doc, duoc ap dung trong mdi b tham s6 [15-16].
Phén phdi thoi gian cho phép ngudi dung thay
d6i cac tham sd theo thoi gian hodc dit cac gia tri
khong ddi cho cac tham s cho toan b thoi gian
mo phong. Ngudi ding ciing c6 thé thay doi do
phtrc tap qué trinh mé phong bang cach diéu
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chinh thiét 14p mo-dun ciia mé hinh trong giao  nudc (ET), va dong chay bdo hoa (SF) (Hinh 3).
dién nguoi dung. MIKE SHE bao gém cac mo- Néu mo-dun dong chay bio hoa dugc chon thi
dun: Dong chay tran (OF), song va hd (OC), trong d6 s& bao gdbm md dun UZ va ET.

dong chay chwa bdo hoa (UZ), bdc thoat hoi

Séng Thu Bon Song Vu Gia  Song Boung Song A Vwong
TD Séng
Tranh 1 TP DikMi 1 D Song Hien
Boung 2
TD Song 3 i
Tranh 2 TP bakMi 4 TD Song TP ZaHung
Boung 4
A p Thanh My
Hiép Pirc
3h TP A Vuong
3h
Hji Khach TD Séng Boung 5
Nong Son :
5h Song Quing Hué 4h
TP Song Con 2
Giao Thity \
7h
Song Vinh Dién L N
Cam L¢
Cau Lau ‘7
4h X/ Tram thiiy vin
Tién Sa

[==] cira Bién

Hbi An Tf
A Hb thity dién
Hinh 3. So do khoi cdc tram khi twong thuy van va ho thuy dién trén luu vuc Vu Gia-Thu Bon

e _ _ @8 Bbc hoi L
y (wde tinh ~2200mm/a) oo oo
/ Tirdit, e mit, et
h'mg d‘mg wr ting ré ciy
{ v A \
e " - P )
- A~
Mura Két hgp kénh
(md phéng dong S e
(<50 mm/a) § chity mt chidu) Thilt thodt va
bo sung
Thém
Nwde
déing Ién
va ha
X
HFIng M@ hinh
dong chay
khéng bdo hoa
cho mi b lwgi
MG hinh
ﬂégﬁ.c;:ivﬂsu Trao dbi qua bién
( E.rﬂi chir Trao dbi véi
nhjt) bé miit théim

Hinh 4. So' @6 mé phong trong mé hinh MIKE SHE [13-14]

TAP CHI KHI TUQNG THUY VAN
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2.4 Gioi thiéu mé hinh MIKE 11 va MIKE
11 GIS

M6 hinh MIKE 11 1 bd mé hinh mt chiéu
dugc phat trién boi Vién thuy luc Pan Mach
(DHI) tir md hinh gdc dau tién ra doi nam 1972
dung dé mo phong thuy luc nude trong song
[17]. MG dun thuy luc trong MIKE 11 HD c6
kha niang mo phong dong chay khong on dinh
trong hé thong song va cira song, co thé ap dung
cho mang song phan nhanh va mang song phtic
tap. Két qua mo phong ciia mé dun HD 1a dién
bién muc nudc, luu lugng. M6 dun thuy dong
luc hoc xay dung trén co sé 1y thuyét cua hé
phuong phuong trinh Saint-Venant, c6 dang:

0Q, o _
ox P9 (1

QZJ

ola——
a_Q+(—A+ gAa_h_F&M: 0 (2)

ot 0x ox C’AR

Trong do Q, h la luu lugng va myc nudc
dong chay; A, b la dién tich va chiéu rong mat
cit; g 1a gia toc trong truong; x.t 1a bién sb
khoang cach va thoi gian; o la hé s6 hiéu chinh
luu tde; C 12 hé s6 Chezy; R 14 ban kinh thuy lyc.

MIKE 11 GIS ¢6 thé m6 phong dién ngap 16n
nhat, nho nhat hay dién bién tir lac nude 1én cho
téi lac nudce xuéng trong mot tran Ii. B9 chinh
xac ctia két qua tinh tir mo hinh va thoi gian tinh
toan phu thudc rat nhiéu vao do chinh xac cua
DEM. N6 cho biét dién ngap va d6 siu tuong
ung tung vung nhung khong xac dinh dugc
huong dong chay trén do. MIKE 11 GIS 1a cong
cu hd tro Iy tudng trong cong tic quan 1y 1i bang
cach cung cAp mot cach tryc quan cac dong tac
cua ld lIén cong déng dan cu, hé théng co s6 ha
tang, nong nghiép, thily san va moi truong. Dé
xdy dung tng dung MIKE 11 GIS can phai c6
nhing thong tin thiét yéu nhu mang luéi séng
MIKE 11, m6 phong MIKE 11 va mo hinh cao
d6 s6 DEM. M6 hinh mang luéi song dugc dwa
vao quy chiéu dia 1y trong MIKE 11 GIS thong
qua hé thong dién toan nhanh (Branch Route
System - BRS). Bang cach két ndi file mo phong
cua mo hinh BRS, MIKE 11 GIS tao ra cac loai
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ban d 1ii: ban d6 d6 sau/dién tich ngap, ban do
thot gian.

2.5 Danh gia mo hinh

Viéce img dung céac cong cu mo hinh hoa trong
quan ly tai nguyén nudc dang ngay mot phd bién
va hiéu qua nham muyc dich dy doan nhiing thay
d6i trong tuwong lai vé& khi hau, thay ddi vé tinh
hinh str dung dat va cay trong ciing nhu phuc vu
quan 1y sb luong va chit luong tai nguyén nudc
va dit tét hon [18-20]. Tuy nhién, dé danh gia
kha ning cta cac mo hinh nay dé dua ra du doan
mdt cach chinh x4c van can duoc kiém nghiém
bang cac chi s6 danh gia mé hinh cho phu hop
[21-23]. Trong bai bao nay da sir dung 03 chi s6
dé danh gia chat luong cia mé hinh so vai s liéu
quan tric thyc té bao gdbm: NSE, RSR va PBIAS.
Tiéu chi dénh gia chat lugng cho céac chi sé duoc
trinh bay trong bang 1.

Nash va Sutcliffe (NSE) (1970) [24] 1a
phwong phap phd bién va dang tin cdy nhat dé
danh gia chit luong cua cac mé hinh thuy van.
Chi s6 NSE dugc tinh toan theo cong thire 3. Cac
gia tri NSE nam trong khoang tir 0 dén 1. Mot su
phu hop tét nhat dugc biéu thi bang gia tri 1
trong khi 0 biéu thi sy pht hop kém. Andersen
va cs (2001) [25] da chi ra rang NSE trong
khoang tir 0,5 dén 0,95 thé hién két qua mo
phong t6t. Hién nay trong cac nghién ctru danh
gia mo hinh thuy van viéc st dung chi tiéu NSE
nhu 12 mot cong cu phd bién trong hau hét cac
nghién cuu [23].

N

2

NSE = 1— Z ;1( QiTD - giTT )2

Z i:l( QiTD —Qimp )

Ti s6 do léch quan tric tiéu chudn RMSE-ob-

servations standard deviation ratio (RSR) la mot

sai s thong ké giup binh thudng hoa RMSE véi

dd 1éch chuén cua dong chay thuc do. Ti s6 do

léch quan tric tiéu chuin duoc tinh theo cong
thuc 4.

3)

RMSE Z( Q-]
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Gupta va cs (1999) [26] di chi ra ring phan
tram BIAS (PBIAS) la mot loai phan tich sai s6
thdng ké dinh luong kha niang mé phong cac gia
trj cia mo hinh dé danh gia gidi han dao dong
cua chudi dir liéu quan tric duoc. PBIAS ¢6 thé
dugc tinh toan bang cach st dung cong thic 5.

N

i=1(Qim - QiTT)XlOO (5)
N
Z i=1 QiTD
Trong do Qirr 12 gia tri luu lugng thuc 610;6iTD
la gia tri Iuu luvgng tinh toan; 1a gia tri luu lwong
trung binh thyc do; N 1a ) lugng gia tri thuc do.

PBIAS = Z

Bang 1. Tiéu chi danh gid chat leong cho cdc chi sé [18]

Panh gia RSR NSE PBIAS (%)
R4t tot 0<RSR<0,5 0,75 <NSE< 1 PBIAS <+ 10
Tét 0,5<RSR<0,6 0,65<NSE<0,75 +10<PBIAS<=+l15
Patyéucau 0,6<RSR<0,7 05<NSE<0,65 +15<PBIAS <25
Khong dat RSR > 0,7 NSE <0,5 PBIAS > +25

2.4 Thiét 1ap md hinh MIKE SHE

Dia hinh khu vuc tinh toan dugc xtr 1y tir s6
liéu DEM khu vuc Tra Khuc-Song Vé boi cong
cu hd tro cia ArcGIS. M6 hinh MIKE SHE cho
phép tiép nhan dir liéu dang ludi .dfs2, dang
duong/diém shp file (Hinh 5a). Pia hinh mién
tinh cua luu vuc nghién ctru duge xac dinh danh
gidi cho ca ving (Hinh 5b). S6 liéu mua, bdc hoi
duoc léy ttr m6 hinh s tri IFS, cach xir ly va tich
hop sb liéu mua vao md hinh duoc tién hanh

thong qua qua trinh tién xt 1y (pre-processing)
d¢ tao thanh file .dfs2 lam dau vao cho md hinh
MIKE SHE (Hinh 5¢). Ban db tham phu thuc vat
duge xtr 1y tir ban d6 tham phu thuc vat toan
quéc (Hinh 5d). Théng sé nham Manning (n)
dugc thiét 1ap cho toan bo luu vuc (Hinh 5e).
Ban d6 st dung dat duoc xir 1y tir ban do sir dung
dat toan qudc (Atlas Viét nam) trong do tién
hanh thiét 1ap phan loai dat phu hop d6i véi luu
vuc nghién cuu (Hinh 51).

a b
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Hinh 5. (a) Thiét ldp viing tinh va lu6i tinh; (b) Thiét ldp dia hinh viing tinh; (c) Thiét ldp bién khi
twong; (d) Thiét lap cdc thong sé tham phii thue vit; (e) Thiét ldp théng sé6 nham; (f) Thiét lap
phan logi dat.
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2.5 Thiét Iip mé hinh MIKE 11

Mo hinh MIKE 11 dugc thiét 1ap gom tong
s6 210 mit cat duoc phan bé trén cac song chinh
va hé thong séng nhanh cta luu vue Vu Gia-Thu
Bon. Hé théng mang thuy luc duogc thiét lap
trong mo hinh MIKE 11 duogc thé hién trén hinh

6. Dé phuc vu cho qua trinh hi¢u chinh va kiém
dinh m6 hinh thuy van MIKE SHE va mo hinh
thity lyc MIKE 11, nghién ctru str dung s6 liéu
luu lugng thuce do tai cac tram Thanh My, Nong
Son; 6 liéu muc nude thuc do tai 04 tram Hoi
Khach, Ai Nghia, Giao Thity va Cau Lau.

1785000
1780000
1775000
1770000
1765000
1760000
1755000
1750000
1745000
1740000
1735000

1730000

' SR
\t.’*%‘hb“w oS
" pat
"
e 1
=
800000 810000 820000 830000 840000 850000 860000 870000 880000

Hinh 6. So do mang heéi thity liee leu viee séng Vu Gia-Thu Bon

3. Két qua va thao luin

3.1 Hiéu chinh va kiém dinh mé hinh MIKE
SHE

Qua trinh hiéu chinh va kiém dinh mé hinh
MIKE SHE str dung s6 liéu thuc do tai hai tram
Noéng Son (song Thu Bon) va tram Thanh My
(song Vu Gia). Qua trinh hi¢u chinh m6 hinh su
dung sb liéu thuc do cta 03 tran 1d: tran i 1 tr
23/9 dén 14/10/2012; tran 1i 2 tir 13/10 dén
19/10/2013 va tran 1{i 3 tir 14/11 d&én 20/11/2014
(Hinh 7a-7f). Qua trinh kiém dinh mé hinh duoc
lua chon v&i 03 tran 18 tran 10 1 tix 2/11 dén
27/11/2014; tran 1di 2 tir 22/10 dén 21/11/2015
va tran 10 03 tir 26/11 d&én 11/12/2016 (Hinh 7g-
71). Nghién ctru 4p dung 03 chi s NSE, RSR va
PBIAS dé danh gia két qua trong qué trinh hiéu
chinh va kiém dinh mé hinh. Tong hop két qua
danh gi4 mo hinh ddi véi qua trinh higu chinh va
kiém dinh dugc thé hién trong bang 2. Chi )
NSE trong qué trinh hi€u chinh tai hai tram Nong

Son va Thanh My dao dong tir 0,78 - 0,90; gia tri
RSR dao dong tr 0,16 - 0,47; gia tri PBIAS (%)
dao dong tir -8,3 dén 8,84. Chi s6 NSE trong qua
trinh kiém dinh mé hinh tai hai tram Nong Son
va Thanh My dao dong tur 0,82 - 0,93; gia tri
RSR dao dong tr 0,22 - 0,37; gia tri PBIAS (%)
dao dong tir -8,69 dén 8,62 (PBIAS < +10). Két
qua tinh toan chi ra ring mirc d trung binh cta
cac gia tri mo phong dong chay dugc danh gia
1a rat t6t (PBIAS < £10) trong cé hai qua trinh
hiéu chinh va kiém dinh mo hinh. So sanh két
qué danh gia véi tiéu chi danh gia tong hop trong
bang 1 cho thiy két qua tinh toan va thyc do
trong ca hai qua trinh hiéu chinh va kiém dinh 1a
rat tot. Vi vy, bo thong s6 ctia mé hinh MIKE
SHE sé tiép tuc dugc st dung cho viéc tinh toan
1am 1am dau vao cho mé hinh thuy lyc MIKE 11
va MIKE 11 GIS trong viéc md phong, canh bao
ngap lut cho khu vuc ha luu.
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Bdng 2. Tong hop két qua danh gid trong qud trinh hiéu chinh va kiém dinh mé hinh MIKE-SHE

Qua trinh Hiéu chinh Kiém dinh
Tréan i Tréan i 10/2012 Tran lii 11/2014
Tram Séng NSE PBIAS (%) RSR NSE PBIAS (%) RSR
Thanh My  Vu Gia 0,78 -8.3 0,47 0,82 -8,69 0,28
Nong Son  ThuBdn 0,86 8,61 0,16 091 8,62 0,27
Tran la Tran 1 10/2013 Tran li 09/2016
Tram Séng NSE PBIAS (%) RSR NSE PBIAS (%) RSR
ThanhMy  Vu Gia 0,84 -6,36 025 0,84 2,56 0,25
Noéng Son  Thu Bon 0,86 8,84 0,21 0,86 6,94 0,37
Tran li Tran i 11/2013 Tran i 11/2016
Tram Séng NSE PBIAS (%) RSR NSE PBIAS (%) RSR
Thanh My  Vu Gia 0,88 -5,26 0,19 0,285 3,2 0,22
Néng Son ~ Thu Bon 0,90 4,7 0,31 0,93 7,92 0,27
Hi¢u chinh Kiém dinh
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i Fl
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Hinh 7. Két qua hiéu chinh va kiém dinh mé hinh véi 03 trdn li nam 2012-2013 va 03 trdn lii ndm
2014-2016 tgi hai tram: (a, ¢, e, g, i, k) Thanh My; (b, d, f, h, j, [) Nong Son

3.2 Két qua hiéu chinh va kiém dinh mé
hinh MIKE 11

Qua trinh hiéu chinh va kiém dinh mé hinh
thity lyc MIKE 11 sir dung s6 liéu thyc do tai 04
tram: Hoi Khach, Ai Nghia (song Vu Gia) va

TAP CHi KHI TUQNG THUY VAN

Giao Thily, Cau Lau (séng Thu Bon). Qué trinh
hiéu chinh duoc lya chon véi 03 tran 14 dién
hinh: tran 1d 1 tir 1/10 dén 15/10/2012; tran 10 2
tir 7/10 dén 22/10/2013; tran 1d 3 tir 11/11 dén
26/11/2013 (Hinh 8). Qua trinh kiém dinh duoc
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lya chon véi 03 tran 1d dién hinh: tran 1d 1 tu
8/11 dén 28/11/2014; tran 1d 2 tur 7/9 dén
19/9/2016 va tran 1ii 3 tir 26/11 dén 10/12/2016

BAI BAO KHOA HQC

(Hinh 9). Bang tong hop danh gia két qua hiéu
chinh va kiém dinh mé hinh sir dung 03 chi sb
NSE, RSR va PBIAS d¢ danh gia (Bang 3).
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Hinh 8. Két qua hiéu chinh mé hinh thuy luc MIKE 11 voi 03 tran lii nam 2012-2013 tgi 04 tram:
(a, e, i) Hoi Khach, (b, f, j) Ai Nghia; Giao Thiy (c, g, k) va Cdu Léu (d, h, )

Két qua danh gia theo chi sé NSE c6 gié tri
dao dong tir 0,85 - 0,94 dbi véi qua trinh hiéu
chinh; 0,74 - 0,92 d6i véi qua trinh kiém dinh
mo hinh. Chi s6 RSR ¢6 gia tri dao dong tir 0,02
- 0,37 d6i v6i qua trinh hiéu chinh v6i 03 tran 1
nam 2012 va 2013; RSR ¢6 gia tri dao dong tir
0,12 - 0,6 d6i véi qua trinh kiém dinh mo hinh.
Gia tri PBIAS (%) co gia tri dao dong tur 1,4 -
14,6 ddi v6i ca hai qua trinh hiéu chinh va kiém
dinh mé hinh. So sanh tong hop két qua danh gia

md hinh trong cd hai qua trinh hi¢u chinh va
kiém dinh véi tiéu chi danh gia 03 chi sb trong
bang 1 chi ra raing moé hinh mé phong tét qua
trinh dién toan thuy luc trong song. Két qua so
sanh duong qua trinh muc nudc tinh toan va thuc
do c6 sy trong dong cao vé pha va bién do dao
d6ng d6i v6i ca hai qua trinh hiéu chinh va kiém
dinh md hinh. B thong ) thuy lyc cia mo hinh
s& duoc str dung dé mo phong, canh bao ngap lut
cho khu vuc ha luu trong mo6 hinh MIKE 11 GIS.
TAP CHi KHI TUQNG THUY VAN
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Bdng 3. Téng hop két qua ddnh gid trong qud trinh hiéu chinh va kiém dinh mé hinh

Qua trinh Hiéu chinh Kiém dinh
Tran 10 Tran 10 10/2012 Tran 101 11/2014
Tram Séng NSE  PBIAS (%) RSR NSE PBIAS (%) RSR
Hoi Khach  Vu Gia 0,85 2,3 03 0,82 2,5 0,6
Ai Nghia Vu Gia 0,92 5,6 02 085 4,6 0,58
Giao Thay ThuBdn 0,94 7,8 03 0,75 8,5 0,26
Cau Lau ThuBdn 0,90 12,4 0,02 0,89 10 0,12
Tréan li Tréan 1ii 10/2013 Trén 1i 09/2016
Tram Séng NSE  PBIAS (%) RSR NSE PBIAS (%) RSR
Hoi Khach  Vu Gia 0,92 3,1 0,01 0,79 4 0,6
Ai Nghia Vu Gia 0,87 6 03 0,84 8 0,36
Giao Thay ThuBdn 0,89 5,8 02 0,74 12 0,54
Cau Lau ThuBdn 0,90 14,6 02 076 12 0,14
Tréan 1 Tréan 1ii 11/2013 Tréan 1i 11/2016
Tram Séng NSE  PBIAS (%) RSR NSE PBIAS (%) RSR
Hoi Khach  Vu Gia 0,82 3,6 0,37 0,84 0,5 0,42
Ai Nghia Vu Gia 0,88 4,7 0,25 0,86 1,4 0,30
Giao Thay ~ThuBdn 0,91 5,2 0,18 0,90 3,2 0,34
Cau Lau ThuBdn 0,93 13 0,19 0,92 2,2 0,23

3.2 Canh bado ngdp lut ha lwu song Vu Gia-
Thu Bon

Theo s6 liéu tong hop thong ké duoc tir Trung
tam Dy bao khi twong thuy vin qudc gia, I trén
luu vue Vu Gia-Thu Bon vuot muc bao dong 111
va dat muec 1 lich st dugc ghi nhan la nam 1964
tai vi tri tram Giao Thuy (song Thu Bén), nam
2007 tai vi tri tram Cau Lau (song Thu Bon), va
nam 2009 tai tram Ai Nghia (song Vu Gia)
(Bang 4). Trong chudi s6 liéu thu thap danh gia
tor nam 2012-2017, tran 14 thang 11/2016 duoc
sit dung dé kiém dinh chit luong cia mé hinh
v&i muc nude dinh 1d tinh toan va thue do déu
vuot muce bao dong II (BDII) (Hinh 10). Trong
bbi canh bién d6i khi hau & nudc ta hién nay véi
viéc ngay cang xuat hién nhiéu cac loai hinh

TAP CHI KHI TUQNG THUY VAN

thién tai nguy hiém trong d6 co thién tai do I,
ngap lut gay ra. Vi vay, nghién ctu xay dung
trude nhitng ban d6 canh bao nguy co ngép theo
murc bao dong va dac bi¢t muc nudc i lich st
dong vai tro hét sitc quan trong va cap thiét.
Trong nghién ciru nay, bo thong s6 mé hinh thay
van (MIKE SHE) va bd thong s6 thay luc cua
mé hinh (MIKE 11) duoc danh gia 1a tot d6i véi
ca hai qué trinh hiéu chinh va kiém dinh mo
hinh. Nghién ctru di sir dung sb liéu tran 1d xay
ra vio thang 10/2009 dé mo phong, tinh toan kha
nang va muc do ngap trén muc bao dong BPII,
BDIII va muc la lich st xét tai vi tri Cau Lau
(Hinh 11). Két qua théng ké danh gia muc do
ngap theo muc bdo dong va muc 1 lich st dugce
chi ra trén hinh 11.
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Hinh 9. Két qua kiém dinh mé hinh thuy lyc MIKE 11 v6i 01 tran lid nam 2014 va 02 tran li nam
2016 tai 04 tram: (a, e, i) Hoi Khach; (b, f, j) Ai Nghia; Giao Thity (c, g, k) va Cau Lau (d, h, 1)

Bdng 4. Mirc bdo déng va mirc lii lich sit trén cdc séng Vu Gia-Thu Bon

STT Soéng Tram BbI BDII BDIII Hmax/nam
1 Vu Gia Ai Nghia 650 800 900 1077/2009
2 Thu Bén Giao Thuy 620 750 860 1006/1964
3 Thu Bon Cau Lau 200 300 400 539/2007

TAP CHi KHI TUQNG THUY VAN
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Hinh 10. Két qua so sanh muc nwoc tinh toan va thuc do voi murc bao dong li tai mot $6 Vi tri trén
liew viee séng Vu Gia-Thu Bon

4. Két luin

Nghién ctru di ap dung két hop sir dung mua
tir mé hinh s tri IFS lam dau vao cho cic mo
hinh thuy van MIKE SHE, m6 hinh thuy luc
MIKE 11 va m6 hinh m6 phdéng ngap lut MIKE
11 GIS. Nghién ctu da dat dugc mot s6 két qua
chinh nhu sau:

+ Khai thac va str dung duge san pham cua
mo hinh s tri IFS trong bai toan mo phong, tinh
toan I{i, canh bao ngdp lut cho mdt luu vuc cu
thé (Vu Gia-Thu Bén).

TAP CHI KHI TUQNG THUY VAN

+ Panh gia qua trinh hiéu chinh va kiém dinh
mo hinh thiy van MIKE SHE dé tim ra dugc bo
thong s6 phu hop cho viéc mo6 phdéng tinh toan
dong chay lam dau vao cho mé hinh thay luc
MIKE 11.

+ Pénh gia duoc qua trinh hiéu chinh va kiém
dinh mo6 hinh thuy luc MIKE 11 dé tim ra bo
thong s thuy luc phi hop cho viéc md phong
tinh toan ban d6 canh bao ngép lut theo cip bao
dong va muc 1i lich st cho khu vyc ha luu.
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Hinh 11. Két qud xdy dwng ban do ngdp lut theo mirc bdo dong lii va mire 1 lich sir ndam 2009 tai
khu vue ha luu song Vu Gia-Thu Bon: (a) 3,20m (>BPII= 3,0m); (b) 4,20m (>BDII = 4,0m); (c)
5,0m (BDII), (d) 5,40m (> HLich su= 5,39m) tai tram Cdu Lau

Loi cam on: Nghién ciru ndy la mt phan két quad ciia d@é tai nghién civu khoa hoc va phat trién
cong nghé cdp Bo: “Nghién ciru trng dung s6 liéu dy bdo ciia Trung tam Dy bdo thoi tiét han vira
Chdu Au d@é xdy dung cdc phwong dn dir bdo lii 5 ngay cho cdc séng chinh ¢ Trung Trung B6”, ma
s6: TNMT.2018.05.35.
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APPLICATION HYDROLOGY-HYDRAULIC MODELS COMBINED
WITH RAINFALL FORECASTING (IFS) IN FLOOD AND
INNUNDATION WARNNING ON VU GIA-THU BON BASIN

Doan Quang Tri!
'Vietnam Journal of Hydrometeorology, Viet Nam Meteorological and Hydrological
Administration

Abstract: The application of modeling in flood warning and forecasting has drawn much atten-
tion. In this study, the hydrological model MIKE SHE, the hydraulic model MIKE 11 and the MIKE
11 GIS model are combined to simulate flood warning at the downstream of the Vu Gia-Thu Bon
River, Vietnam. The rainfall data from IFS numerical model are used as an input to hydraulic, hy-
drological models. The results of calibration and verification indicate that the application has a
good ability to simulation. The calculation and simulation results of the calculated and measured
water level and flow have high similarity in phase and amplitude of oscillation which are based on
03 indicators of NSE, RSR, and PBIAS. The simulation results of flood warning at the downstream
which is in accordance with alarm levels and historical flood levels will produce statistical results
to support responses to natural disasters.

Keywords: /F'S, MIKE SHE, MIKE 11-MIKE 11 GIS, Inundation, Vu Gia-Thu Bon River basin.
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PHAN TiCH NGUYEN NHAN GAY GIA TANG XOI LO BO
SONG O PONG BANG SONG CUU LONG

Huynh Cong Hoai', Nguyén Thi Bay', Pao Nguyén KhéiZ, Tra Nguyén Quynh Nga'

Tém tat: Hién twong sat & Pong bang séng Ciru Long (PBSCL) dd xay ra tir nhiéu thdp ky tuy
nhién trong 10 ndm tré lai day hién twong sat 16 xdy ra nghiém trong va ngay cang gia ting. Pé tim
hiéu nguyén nhén lam gia tang sw sat 6 6 PBSCL, cdc s6 liéu vé sat 16 dege thu thdp va phan tich.
Két qua cho thdy c¢é nhiéu nguyén nhan anh huwdng dén hién trang sat 16 nhu do dia chat, hinh thdi
song, ché dé thity luwc, ché dg phii sa bun cat, khai thdc cdt, giao thong thity, xdy dung ha tang. Tuy
nhién tir 6 liéu phan tich cho thdy tie nam 2012 khi cdc ho chira trén dong chinh Mekong di vao hoat
ddng, thé tich tich mede tich lai trong cdc ho chira da gia tang tir 920 triéu khoi lén 16370 triéu
khoi. Ciing tir thoi diém dé dién bién sat 16 ¢ PBSCL ciing bat ddu gia tang tir dudi 100 diém tang
dan cho d@én nay trén 600 diém sat. Song song véi thoi gian tich mede & cac hé chiva thwong nguon,
s6 liéu do dat ciing cho thdy lwong phii sa bin cdt vé DPBSCL giam dang ké, déc biét ¢ Tan Chdu
giam dén 50% so véi truée 2012. Diéu nay cho thdy viéc thiéu hut phii sa bin cat do phi sa bin
cdt tich tu trong cdc hé chita trén dong chinh séng Mekong c6 nhitng moi lién hé chdt ché dén su
gia tang xoi lo o0 DBSCL. Bén canh do hién trang khai thdc cat bira bai lam sy thiéu hut phu sa
bun cat thém tram trong va tao ra sw mat on dinh cho long séng ciing tac dong lam gia tang sw xoi
1. Tir khoa: Bo song, sat 16, Pong bang séng Ciru Long, phii sa bun cat, thity lie, hinh thai song,
khai thac cat.

Ban Bién tap nhan bai: 08/06/2019 Ngay phan bién xong: 12/07/2019 Ngay dang bai: 25/07/2019

1. Giéi thiéu

Pong bang song Ciru Long (PBSCL) 1a mot
ddng bang non tré duoc hinh thanh cach day
7000 nim. Qua trinh dién bién hinh thanh
DBSCL c6 thé md ta nhu trén hinh 1.

Hinh 1. Qua trinh hinh thanh thanh DBSCL [5]

Céch day 7000 nim muc nudc bién 1én dén
Phnom Penh, toan bd DPBSCL chua hinh thanh,
sau d6 PBSCL bit dau dugc bdi dap boi phu sa
tir song Mekong d6 vé va dong phu sa ven bo tir
phia bic bién Pong chay vé. Bén cach day 3000
nim thi PBSCL bbi dip dén Can Tho va dén
cach day 2000 nam thi DPBSCL c6 hinh hai nhu
ngay nay. V&i qua trinh hinh thanh tir phu sa cua
song va bién nén toan b DPBSCL déu c6 nén dia
chét yéu, c6 ngudn gdc tram tich song bién va
dam lay, day ciing 14 nguyén nhan chinh dan dén
hién tugng x6i 16  DPBSCL.

Bén canh tinh chét dic thu cia nén dia chat &
PBSCL, ché d6 dong chay trong soéng, anh
hudng cua thily triéu, cing véi tac dong ciia con
nguoi cling la nhitng tadc nhan quan trong gay ra
x6i 16 bo séng. Theo s6 liéu thu thap cia ching
t61, hién tai trén song Tién c6 trén 202 diém sat
v6i tong chiéu dai 218 km, séng Hau co trén 90

'Pai hoc Bach Khoa TP. Ho Chi Minh
Pai hoc Khoa hoc Tu Nhién TP. Ho chi Minh
Email: hchoai@gmail.com
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diém sat véi téng chiéu dai 183 km va khu vuc
tinh Ca Mau c6 61 diém sat voi tong chicu dai
150 km (Hinh 2). Néu xét trén toan bo song rach
& DBSCL thi tong s6 diém sat 1én dén 665 diém
v6i tong chiéu dai 1048 km.

MEES TIANG SAT LO W08 LANG SONG RACH BONG BANG SO%G C11 LONG
o /74 O\ >66diém '-
o 0 e 14 kin @
>58diém AR ¥ >136diém
w710 km DS >104 km

R >32diém
>73 km

>61diém
>150 km

Hinh 2. Vi tri cac diém sat lo chinh 6 DBSCL

Vian dé sat 16 6 DPBSCL xay ra tir nhiéu thap
ky, tuy nhién hi¢n tuong sat 16 trong thoi gian
10 nam tr¢ lai day da xdy ra cang luc cang
nghiém trong va tc do sat 16 cang luc cang gia
tang. Trong bai nay chung t6i s& dya vao cac sb
liéu thu thap dé phan tich cac yéu t6 anh huong
dén sat 16 1ong séng va chi ra nhiing tac dong
lam cho hién tugng sat 16 tai PBSCL ngay cang
xay ra nhiéu hon.

2. Nhirng nguyén nhan gay sat 16 song rach
& DPBSCL

Hién tuong sat 16 trén song rach  PBSCL da
duoc nghién ctru kha nhiéu [1], [3], [5], [7] va
chi ra 7 nguyén nhan anh hudong dén dién bién
sat 16 bo song nhu sau:

- Dijachat;

- bia hinh - hinh thai song;

- Ché db thuy luc;

- Ché d6 phu sa bun cat;

- Khai thac cat;

- Giao thong thuy;

- Xay dung co so ha tang.

2.1. Pia chit

PBSCL dugc hinh thanh trén nén dia chat
cht yéu c6 ngudn gdc tram tich song, bién va
dam lay. Trong nghién ctru [2] khao sat dia chat
doc soéng Tién cho dic trung cua 10ng séng nhu
nhu hinh 3, & Hong Ngu, An Long, Sa Péc, M6

BAI BAO KHOA HQC

Cay la sét (d < 0,0015 mm), Tan Chau, My
Thuén Ia bun sét (0,0015 < d < 0,003 mm) va
Bén Tre, Ba Tri 1a sét. Ngoai ra trong mot hd
khoan khéo sat dia chit & kénh Long Xuyén
Rach Gia cho thiy trong 16p dét tir 0 — 4 m chu
yéu 1a dat sét pha c6 dudng kinh hat tir 0,002 -
0,075 mm. Theo biéu d6 Hjulstrom-Sundborg
[2] cho thdy véi ¢& hat tir 0,002 - 0,075 mm thi
v6i dong chay ¢6 véan tde 16n hon 0,005 m/s co
kha nang mang cac hat di chuyén va néu véan 16n
hon 0,3 m/s - 0,4 m/s thi cac hat bun cat vai kich
thudc trén c6 kha nang bi tach ra khoi day theo
dong chay.

BaTd

TénChiu HéngMghr Anlong SaBéc M§Thuin Vihlong BénTe  MACHy

3 mud-subrsand Bsub-sand Bsand @ mud-sub-clay Bsub-clay B day Bmud-chy

Hinh 3. Tinh chdt long séng Tién [2]

Theo cac sb liéu dong chay trén hé thong
song Tién va song Hau phan b trong mua I va
mua kiét nhu Bang 1, van tdc trung binh trong
song dao dong tir 0,5 - 1,2 m/s déu co kha ning
tach cac hat bun cat ra khoi day gay x6i 16. Do do
v&i nén dia chat dic tha cia PBSCL hién tuong
x6i 16 10ng dan tat yéu s& xay ra thudng xuyén
khong nhiing trong mua Il ma con trong nhiing
thoi gian con lai.

Bang 1. Phdn bo van toc trén song Tién va

song Hau
Van tbe Van tbe Van toc .
T A . -2 trung Thoi
Ténsong  cuc dai cuc tiéu - .
T (m/s) (m/s) binh gian
(m/s)

Song 1,8-2,3 0,2-0,3 1,2 Mua

Tién - Ul
tram Téan Mua
Chau 1,2-1,3 0,05-0,1 0,7 Kiét
Song 900 01-02 0809 Mu

Hau - It
2 tram Mua

Chau 0,8-1,2 0,05-0,1 0,5 ‘f
; kiét

Doc
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2.2. Dia hinh - Hinh thdi song

Hé théng song PBSCL bao gdm hai song
chinh la song Tién, song Hau va mot mang ludi
song nhanh va kénh dio chang chit (Hinh 4).

Hinh 4. Mang luoi song rach

Ngoai ra trén song Tién va séng Hau con co
nhiéu cu lao 1am thay déi cuc b dong chay.
Theo phan tich cua Dave Rosgen [6] tu viéc
khao sat cta 100 con song tiéu biéu, cho thdy dbi
v6i nhitng con song trén nén dat sét va bun, co
d6 déc nho hon 0,02 va ty s6 do cong (sinuosity)
giita chiéu dai udn khiic cia song trén chiéu dai
thang gitta 2 dau song L/L’ > 1,2 déu c6 xu
hudng x6i bén bo 16m va bdi bén bo 16i. Khao
sat cac doan song trén song Tién va song Hau,
kha nhiéu doan song co ty s6 do cong L/L’> 1,2
nhu doan song cti lao Ba - Chau Ddc co L/L =
1,2 (Hinh 5) va doan song Nang Cu - pha Muong
Thanh ¢6 L/’ = 1,32 (Hinh 6) tir phén tich anh
vé tinh déu thdy bi x6i bén bo 16m. Trén song
Tién ciing kha nhiéu doan song c6 ti sé do cong
L/’ > 1,2 nhu doan cu lao Long Khanh dén cu
lao Ma ¢6 L/L’ = 1,71 (Hinh 7) ciing cho thiy
phia bod 10m bi x6i. Cac doan song nhanh cling c6
kha nhiéu doan séng udn khuc cé ty sé o cong
16n hon 1,2 nhu doan rach Ong Chuong co ti )
L/L’ = 1,5 va cho thay bi x6i bén b 16m (Hinh
8).

Ngoai ra sy hién hitu cac cu lao trén song
Tién va song Hau ciing giy ra su bdi x6i cuc bd
& dau va cudi cu lao.

TAP CHi KHi TUQNG THUY VAN

Hinh 5. Dogn song cu lao Ba — Chdu Péc va vi
tri bi xoi (Tw anh vé tinh - mau do)

LR T- 4 —-I) s EEEA
Hinh 6. Dogn song Nang Cu — pha Muon
Thanh va vi tri bi xoi (Tie anh vé tinh - mau do)

Hinh 7. Doan cu lao Long Khanh den cu lao
Ma va vi tri bi xoi (Tw anh vé tinh - mau do)

Hinh 8. Poan séng nhanh rach Ong Chuong
va vi tri bi xoi (twe 6 liéu khao sat)
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Dbi vai cac cu lao ¢ thuong ngudn khong bi
anh huong cua thiy triéu déu bi x6i ¢ dau cui lao
va boi ¢ cudi cu lao nhu cu lao Ba, cii lao Long
Khanh, ct lao Ong Hd, cu lao Ma... dbi véi cu
lao ndm & ha luu khu vuc anh huong thay tridu
thi 6 thé bdi x6i ¢ hai dau cu lao (Hinh 9).

B e

Hinh 9. Cdc vi tri dau ci lao bi x6i
Nhu vdy véi tinh chat hinh thai séng &
DBSCL nhu hién nay, hi¢n tuong x6i 16 xay ra
phd bién tir nhiu thap ky qua 1a diéu hién nhién.
2.3. Ché dp thiiy luc

Tan Chau

g
=
/-é'
z
b
=
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Dong chay trong hé théng song PBSCL chiu
anh huong cia dong chay thuong ngudn cua
song Mekong, anh hudng triéu cua bién Pong va
bién T4y nén c6 thé chia ché do thuy luc cia hé
thdng song PBSCL ra lam 3 khu vuc. Khu vuc
anh huong dong chay thuong ngudn va chiu anh
hudng 1ii bao gdm tinh An Giang, mot phan tinh
Kién Giang, tinh Pong Thap va Long An. Khu
vuc trung gian chiu mot phan anh huéng 1
thuong ngudn va anh hudng thiy tridu bao gdm
mot phan tinh An Giang phia tay song Hau, Ha
Tién va mot phan tinh Dong Thap. Khu vyc dnh
hudng chinh cua thuy triéu bao gdm cac tinh
ven bd bién nhu Ca Mau, Bac Liéu, Soc Trang,
Tra Vinh, Bén Tre...

Hinh 10 cho thdy muc nudc trén séng Tién va
song Hau bi anh huong cia thiy triéu dén Can
Tho va My Thuén, sau d6 giam dan dén Chau
Péc va Tan Chau vao mua li (thang 9,10,11)
anh huong dén Can Tho va My Thuan.

z 1 () Tan Chuu 3
z 3 [ o Jon P Ay S B Al OutNnDe B
= Chéu Bdc - 'g "
R <
= @) Chau Doc z,
' =
o Fels Mar Ape My S Jul Assg S Ot Now Do = ® My Thuan
o
P S ApeMay m—. 3ol Ay Sep Ot NovDe
; h
My Thugn . PR
z ¥ Thus vam Kénh
B
° Y
‘g Can Tho
=1
= @ Can Tho

o
Jum Fob Mar ApeMay Jon Ml Ang Sep Ot Now Dex
217

Water level (m)
do ol mg

@ Tran De
Jen Feb Ma ApeMay Jun Jal Aug Sep Oct NovDkes
017

g

Water level (m)

®\’:|m Kenh

Jan Feb Mar ApeMuy Jun Jud Aug Sep Oct NowDec
w7
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Hinh 10. Myc nuoc doc theo song Tién va song Hau nam 2017

Chénh 1&ch muc nudc mua kho va mua I tai
Tan Chéau va Chau Ddc 1én dén 3,5 m, diéu nay
anh huong rat 1on dén sat 1& trén khu vuc nay.
Vao mua lii do dong chay ¢ van toc 16n tac
d6ng vao bo 1am x6i 10 bo séng, méi doc bo song
cang lac cang doc, nhung do mua i myc nude
ngam dang cao dong thoi muc nude trén song

cling cao nén 4p lyc nudc ngam gan nhu bang
khong. Ngoai ra dat ngam nudc va do két dinh
trong dat gia ting 1am cho mai ddc giir dugc on
dinh. Sau mua i, ddu mua khd muc nude song
ha thap, trong khi muc nudc ngdm ha thap rat
cham lam chénh léch muc nudc ngém va muc
nude song 16n, ap luc nude ngdm gia ting trén

TAP CHI KHi TUQONG THUY VAN
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mai doc, dong thoi dit khong con ngdm nudc,
d6 két dinh ciing giam di, tuy nhién chua da nho
dé mai déc mét 6n dinh. Pén dau mua mua 16p
dét kho lai bi thim nudc, dét bi nhdo ra, o két
dinh cang giam di, luc nay cac khéi dat sat bo sé
mét 6n dinh va trugt xudng 1ong song [2] (Hinh
11). Dya trén s6 liéu khao sat trong 10 nam trd
lai day cho thay hién twong nay xay ra kha phd
bién. Gan 50% diém sat 16 @ PBSCL xay ra vao
dau muia mua va sau do6 sé diém sat 16 giam di.
Hinh 12 cho thiy bt ddu mua mua vao thang 5
va 6 1 thang c6 s6 diém sat 1¢ gia ting dot bién,
chiém gan 50% s6 diém sat trong cac thang con
lai.
2.4. Ché dp phii sa biin cdt

Ngudn phui sa bun cat cung cp cho hé thong

song & PBSCL chii yéu tir thugng ngudn séng

Muc nwdc ngadm

@ S operationsl
@ Oum unda convuction

2012 [P =t Sommms
2016 o e
—
fa—,y B L Py
oyl @
sl B
uw-‘hm
Dontarars @
B g vy

Mekong dwa vé. Theo thong ké ciia Uy ban song
Mekong hién nay trén hé thong séng Mekong co
56 nha may thuy dién [9], trong d6 trén dong
chinh c6 6 nha may thuy dién da hoan thanh va
dua vao str dung (Hinh 13). Hau hét cac nha may
hé chira dwoc xay dung trén phan dét cia Trung
Quéc. Trong d6 dang chii ¥ nhét 1a 2 hd chira Xi-
aowan hoan thanh nam 2012 ¢6 tong lwong nudc
tich trong ho 1én dén 14560 triéu khdi va hd chira
Nuozhadu hoan thanh nam 2016 c6 tong lugng
nudc tich trong hd 1én dén 23703 triéu khoi.
Hinh 13 cho thay trong nim 2012 va niam 2016
thé tich nudc tich lai trong hd Xiaowan va
Nouzhadu 16n gép nhiéu lan so v&i cac hd chira
khac da di vao hoat dong trong cac nam 1993,
2002, 2013.

Hinh 12. S6 diém xay ra sat I6 trong ndm

25000
20000

15000

Triéu m3

10000

5000

p = = | —
1993 2002 2012 2013 2013 2015 2016

Hinh 13. Vi tri cdc nha may thiyy dién trén dong chinh séng Mekéng va thé tich nwéce tich triv

trong ho theo cdac nam

V6i s6 lugng nude duoc giir lai trong hd s&
kém theo s6 lugng phu sa bun cat bi ling dong
lai, ngudn phu sa bun cat vé ha du song Mekong

TAP CHi KHi TUQNG THUY VAN

s& giam dang ké.
Theo s6 liéu thu thap tai tram Tan Chau va
Chéu DPéc cho thay trong nam 2008 tirc trudc
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thoi gian cac ho chira & thuong luu Mekong tich
nudc, luong phu sa vé Chau Bdc 13 6,71 triéu tan
va Tan Chau 59,82 triéu tan (Hinh 14). Nam
2017 téng phu sa vé Chau Ddc 1a 5,28 triéu tin
va Tan Chau la 38,84 triéu tin, nhu vdy luong
phu sa bun cat da giam di 1/3, chi con 2/3 lugng
phu sa bun cat so véi thoi gian trude khi 2 hd
chtra khong 16 Xiaowan va Nuozhadu di vao
hoat dong. Sy thiéu hut phu sa bun cat lam cho
dong chay mua 1 gia ting van tbc, bao mon 1ong
dan, cac hd xo6i khong con dugc lap boi ngudn
phu sa nhu trudce ddy. Sy x6i 16 tit yéu s& xay ra
manh liét hon.

tridu tan/ 5 . i
" nam Tong lrgng bun cat nam
59.82
60 [§2008
02017
40
20
671 52
Chau Déc Tan Chéau
Hinh 14. Lwong biin cat nam & Chau Poc va
Tan Chau
2.5. Khai thdc cat

Nhiing tac dong cua viéc khai thac cat dén sy
x061 16 nhu sau:

- Thay dbi dong chay vén da 6n dinh;

- Thiéu hut bun cat bu dép lam cac hd khai
thac phat trién khong kiém soat duoc;

- Khai thac qua gan bo hodc cong trinh trén
song lam mét 6n dinh gy lan sup.

Luong khai thac cat khong nhiing & PBSCL
ma xay ra trén toan bo song Mekong nhu trinh
bay trong Hinh 15. Theo [10] tong luong cét khai
thac trung binh hang ndm cua cac nude doc theo
song Mekong trong Bang 2.

Viét Nam c6 khoi luong khai thac cat ding
hang thir 2 sau Cambodia va tong lwong cat khai
thac trén ha luu song Mekong 1a 31,079 tri¢u
khi.

Viéc khai thac cat gdy nén sat 16 bo song da
dugc ching minh bai nhidu nha khoa hoc [11].

BAI BAO KHOA HQC

Ngoai ra viéc khai thac cét tran lan khong nam
trong qui hoach gdy tac hai nhiéu hon nira.
Nhiing vi tri khai thac nay thuong nam gan bo,
sau khi khai thac dé lai nhitng h sau sat mai doc
bo nén rat dé 1am bo song mét 6n dinh.

Trong nghién ctru [7] d cho thiy chi riéng
trén song Hau doan chay qua tinh An Giang khi
khao sat 6 diém khai thac cat dugc cap phép thi
hét 3 diém khai thac ngoai khu vuc cap phép.

Khi mét luong 16n bun cat trén song bi mat
do khai thac dan dén sy mét cén bang bun cat
trong dong chay gia tang, sy x0i 16 xay ra cang
nhiéu hon 1a diéu tat yéu.

r_- -

Hinh 15. Vi tri khai thac cat trén song Mekong [10]

Bang 2. Lwong cat khai thac trung binh hang
nam trén song Mekong [10]

Nude  Lio Thai Cam- Viét

Lan bodia Nam
Treu 6904 3677 18748  7.750
khoi

2.6. Giao thong thuy

DBSCL c6 mét théng kénh rach chﬁng chit,
do d6 giao thong thuy dong mdt vai trd quan
trong trong sinh hoat hang ngay. Vi cau tao dia
chat DBSCL rét yéu do d6 anh huong cia song
tau lam xoi 16 1a khong tranh khai.

Song tau @ PBSCL c6 bién d¢ va chu ky song
nhé chiéu cao H < 0,5 m, va chu ky T<1,5s do
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d6 tan s6 giao dong 16n (Hinh 16). Do tan s dao
dong song lon nén kha nang lam tach roi cac hat
bun cat va gy xo6i & bd song kha phd bién. Tuy
song tau thuong xudt hién trong mot giai doan
ngin nhung 1ap lai thuong xuyén. Song tau
thuong gy x6i 10 lung chirmg mai dbc, phat trién
cham nhung lién tuc va phd bién nén anh hudng
ctia song tau 1a mot yéu té kha quan trong dén
x06i 16 trong cac hé thdng kénh rach nho.

Hmax (mm)| Tigidy) | t(m) |
0.69 0.73 |

40 54.99

So man

Hmax (mm)| T(gidy) | Lim) |
80.09 0.93 1.36 I

mg(mm)

Bign dg s¢

S6 mau
R 1dv =1.5ms
Hinh 16. Mau song tau do tai kénh Long Xuyén
- Rach Gia

2.7. Xdy dwng co s6 ha ting

X4y dung ha tang trén nén dat yéu lam gia
tang tai trong trén bé mat bo séng dua dén sat 10
1a nguyén nhan truc tiép do tac dong cua con
nguoi.

Su 6n dinh mai déc 13 do su can bé’mg cua luc
chéng truot gém luc ma sat, lyc dinh (phu thudc
vao tinh chat co 1y cua dét) va luc gay truot gdm
trong luong khdi dat, tai trong trén bé mit va ap
lyc thim. Do dé khi mot trong nhiing luc gay
trugt gia ting s& 1am mat su can bang va mai doc
s¢ truot.

Chi can khao sat 7 vi tri sat 1&' nghiém trong
& An Giang tir ban d sat 16 truc tuyén [12] ciing
cho théy hét 5 vi tri xay ra sat 1o déu ¢ khu vuc
c6 xay dung nha ¢ hodc duong giao thong.

Nguyén nhan gay sat 16 do xay dung co sé ha
tang c6 thé han ché néu cac khu vuc dan cu va
giao thong dugc qui hoach tot.

TAP CHi KHi TUQNG THUY VAN

3. Nguyén nhan tac djong giy gia tang mirc
do sat 16

Trong phan phan tich 7 nguyén nhan giy sat
16 6 DBSCL c¢6 thé thiy mot sé nguyén nhan
mang tinh chit dic thu cta khu vuc va bién doi
rat cham hodc bién dong khong 1o rét nhu dia
chét, hinh thai song, ché do thuy lyc, giao thong
thily va xay dung co so ha tang. Con lai 2 nguyén
nhan trong thoi gian gan day di c6 nhimng dot
bién d6 1a ché do phu sa bun cat va khai thac cat.
Theo thong ké cac diém sat 16 tir nim 2000 dén
2018, Hinh 17a cho thiy sé diém sat 16 bét dau
gia tang tr nam 2007, 2008 nhung sau d6 giam
dan va dén nam 2012 thi bat dau gia tang lién tuc
cho dén nay véi mic d¢ ting dan dén trén 600
diém sat 10. Lién hé lai v6i thé tich hd chira trén
dong chinh Mekong, Hinh 17b cho thiy trudc
niam 2012 hau nhu khéng c6 hd chira nao di vao
hoat dong, dén nam 2012 thé tich tich nudc trén
dong Mekong dot bién, tir 920 triéu khdi dén
16370 triéu khdi, ting 1én 17,8 lan, day la thoi
diém hd chtra nuéc Xiaowan di vao hoat dong
(Hinh 13). Bén nam 2016 khi hd chira Nouzhadu
bit hoat dong, thé tich trir nudc trén dong
Mekong tang 1én 41612 tridu khéi, tic ting 2,54
1an so v6i ndm 2012 va ting 45,2 1an so véi trude
nam 2012.

(a)

S6 diém sat | —
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Hinh 17. (a) S6 diém sat & PBSCL va (b) thé
tich trit nuwoc trong cdac ho chira trén dong
chinh Mekong
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Tir két qua phan tich dién bién sb diém sat &
PBSCL va dién bién thé tich trit nudc trén dong
chinh Mekong cung véi lugng phu sa suy giam
tai Chau Ddc va Tan Chau cho thay c6 mdi
tuong quan kha chat ché véi nhau. Trudc nam
2012 sb diém sat & DPBSCL co xuat hién, tuy
nhién c6 nim tang va giam, trung binh 100 diém
1 ndm. Tir ndm 2012 khi thé tich trit nudc vao
cac ho chira trén dong chinh Mekong dot bién
gia tang 17,8 lan thi & PBSCL s6 lugng cac diém
sat bt ddu gia ting, su gia ting nay lién tuc xay
ra cho dén ndm 2016, khi mot hd chtra trén song
Mekong xay dung xong va di vao van hanh, mdt
lwong nudc 16n nita dugc tich lai, $6 luong cac
diém sat @ PBSCL lai tiép tuc gia ting. Nhu vay
trong vong 7 ndm thi s6 diém sat 16 tir 100 diém
hang nam da ting 1én dén nay 1a trén 600 diém.

Bén canh su thiéu hut phu sa bun cat cho

BAI BAO KHOA HQC

PBSCL do viéc tich nuéc cua cac hd chua
thuong nguén, viéc khai thac cat bua bai lam
tang su thiéu hut bun cat thém tram trong. Ngoai
ra viéc khai thac cat khong nam trong cac khu
vuc qui hoach dan dén nguy co sat 10 bo cang
gia tang.

4. Két luan

Sat 1o & DPBSCL da dugc phan tich cho thiy
c¢6 nhiéu nguyén nhén, tuy nhién véi nhitng sd
li¢u thu thap dugc chiing té su gia tdng hién
tuong sat 16 6 PBSCL trong thap nién vira qua la
do tac dong cta 2 yéu td chinh, mot 12 sy tich trix
nuéc cua cac hd chia ¢ dong chinh song
Mekong din dén sy thiéu hut phu sa bun cat va
hai 1a sy khai thac cat khong dugc kiém soat
chit ché d3 lam sy thiéu hut phu sa bun cat
thém tram trong, do do su sat 16 bo song cang
gia tang.

Loi cam on: Nghién ciru nay duwoc tai tro boi Chirong trinh Tay Nam Bé trong khudn khé dé tai
md s6 KHCN-TNB.DT/14-19/C10. Nhém téc gia chan thanh cam on sw ho tro nay.
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ANALYZING THE CAUSES PRODUCING THE RAPIDITY OF RIVER
BANK EROSION IN MEKONG DELTA

Huynh Cong Hoai'!, Nguyen Thi Bay', Dao Nguyen Khoi?, Tra Nguyen Quynh Nga'!
"Ho Chi Minh City University of Technology
2VNUHCM - University of Science

Abstract: The bank erosion in Mekong delta has occurred in many decades, however in the past
10 years, the erosion has occurred seriously and rapidly. In order to find the reasons affecting the
erosion increase, the data had been collected to analyze. The results show there are many factors af-
fecting to the erosion in the river, such as geology, river morphology, hydraulic regime, sediment
regime, sand mining, navigation, infrastructure construction...However, from the data analysis prove
that since 2012 the reservoirs on the mainstream of Mekong river operated, the volume of water
stor-ing in the reservoirs increased from 920 million of cubic meter to 16370 million of cubic
meter. Also, from this moment, erosion in Mekong Delta has increased from 100 locations to over
600 locations in year 2019. During the period of the reservoirs in Mekong river store water, the
measured data of sediment at Tan Chau and Chau Doc (in the boundary between Cambodia and
Vietnam) showed that sediment has decreased, particularly at Tan Chau, the sediment is reducing
more than 50%comparing in the period before year 2012. It is found that the lack of sediment in
flow due to the water stored in reservoirs in the mainstream of Mekong river is relative strongly to
the increasing erosion in the Mekong delta. Besides, the extraction of sand in river without control
produces the lack of sediment more seriously and causes the instability of river bank, that is also a
factor affecting to the erosion rapidity.

Keywords: Bank erosion, Mekong Delta, sediment, hydraulics, river morphology, sand mining.
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NGHIEN CUU PHAN LOAI HINH THE GAY THOI TIET
GAY NONG BAT THUONG TREN KHU VUC BAC BQ
GIAI POAN PAU MUA PONG
BANG PHUONG PHAP SOM

Vo6 Vin Hoa', Du Pirc Tién2, Tran Anh Pirc?, Mai Khanh Hung?, Ping Pinh Quan?,
Nguyén Vin Khiém?3, Nguyén Vinh An*

Tém tit: Tir cdc s6 liéu quan trac nhiét d trung binh ngdy va nhiét dé téi cao ngay trén khu viee
Bdc Bé trong 30 nam tré lai ddy vao cdc thang 11 (giai doan dau mia déng) cho thdy trung binh 2
ndm xdy ra cdc ngdy c6 di thwong nhiét dé trung binh ngay va téi cao khd lén (trén 5°C) va ton tai
4 dot kéo dai hon 2 ngdy gan nhw mét dang dot néng (warm spell) véi mire dé & dang gan nhw phé
bién (trén 40% 6 tram & Bac B datph(f bién nhiét do cuc dai ngay tu 32°C dén 34°C). Bai nghién
cieu sir dung phwong phdp khai phd dit liéu nhiéu chiéu/ ban do tw té chirc SOM (Self-Organizing-
Maps) dé phan logi cdc dic trung hoan lwu khi quyén lién quan dén hién tiwong thoi tiét néng bat
thwong trén khu viee Bdc Bé giai doan dau miia dong. So véi phwong phdp than kinh nhén tao truyén
théng thi day la mang truyén thang sir dung thudt hoc canh tranh, khéng gidm sat. Do dé, SOM la
mét cong cu thich hop trong bdi todn nghién cieu va kham pha dir liéu nhiéu chiéu. Sir dung so liéu
tai phan tich JRA ciia Nhdt gom dp sudt bé mat (lién quan dén hoat dong ciia ving thdp néng phia
Tdy co tdm nam trén lanh thé An B¢ - Pakistan), do cao dia thé vi muc 500hPa (lién quan dén vai
tro cua Cao can nhiét doi Tay Bdc Thdi Binh Duong) cho thdy cac phan logi voi 2 hodc 3 cum dién
hinh déu thdy ré nguyén nhdn chii yéu/duy nhat lién quan dén tinh di thwong ciia hoat déng ciia viing
thap néng phia Tdy cho khu vuee Béc Bé vdo thoi ki dau mia dong.

Tir khoa: Nong bat thuong, phwong phap SOM, dau mita déng, Bdic B Viét Nam.

Ban Bién tdp nhan bai: 12/05/2019  Ngay phan bién xong: 20/06/2019 Ngay dang bai: 25/07/2019

1. Mé dau

Phuong phap SOM duoc tac gia Kohonen
(1989 [5], 1990 [6]) dé xuit vé thuc chét 1a mot
dang ctia mang than kinh nhan tao. Trén thuc té,
tir khong gian dir lidu nhiéu chiéu, sau khi qua
mang SOM s& giam xubng con 1 dén 2 chiéu va
c6 thé hién thi trén mot ban dd trong d6 cac dic
tinh tuong ty cta dir liéu c6 thé nhom vao trong
cac nhom tuong ty nhau. Do vay, SOM chinh la
cong cu hitu hi¢u dé phuc vu hién thi cling nhu
phan tich nhém. SOM c6 thé st dung dé kham

pha dit liéu va cac quan hé gitra cac dir liéu trong
tap dir liéu nhiéu chiéu bang cach dua dir liu
nhiéu chiéu vé cac ban do 2 chidu nhimg van chi
ra dugc dac tinh twong tu. SOM khac voi cac
ANN 1a khong st dung céc 10p an (hidden lay-
ers) chi st dung input va output layer. SOM su
dung khai niém lang giéng (neighborhood) dé
gitr lai ddc trung cua cac dit li¢u dau vao trén ban
d6 (c6 nghia 1a cac training sample tuong tu
nhau thi duoc dit gan nhau trén ban do). Uu
diém chinh cia SOM 14 biéu dién tryc quan dit

'Pai Khi twong thbzy van khu vuce do)‘ng babng BaJC Bé héu nhiéu chiéu vao khﬁng gian it chiéu hon va
2Trung tam Du bdo Khi twong Thity van quéc gia  déc trung cua dit liéu dau vao duoc gilt lai trén

3Van phong Bo cong an

*Vién Khoa hoc khi twong thiy van va Bién doi khi

hau
Email: Vovanhoa80@gmail.com

ban db.

Trong bai toan phan loai hinh thé thoi tiét,
phuong phap SOM dugc ung dung kha phong
phu, dac biét lién quan dén cac bai toan mua 1on,
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vi du ngoai nudc c6 Koji va cong su (2007) [4],
Liu Y va Weisberg (2005) [3], trong nudc co
Tran Anh Dirc (2014) [1], Vii Anh Tudn va cong
su (2015) [2]. Gan day phuong phap SOM da
duogc tmg dung trong bai toan phan loai hinh thé
gdy nang nong, cu thé trong bai cia Seung-Yoon
va cong su (2018) [7] da sir dung sb liéu tai phan
tich ERA-Interim cua trung tdm dy bdo khi
tugng han vira chiu Au (ECMWF) tir nam 1979
dén 2016 dé phan loai hinh thé d6i v6i cac ngay
(xem nhu 13 ning néng) c6 nhiét do tdi cao ngay
d6 16n hon phan vi 90 cua chudi s lidu. Cac két
qua cho thdy, cac hinh thé synop lién quan dén
hinh thanh ning néng dugc phan loai thanh 6
cum dya trén di thuong khi ap muc bién tai khu
vuc Pong A.

Thong qua cac s6 liéu quan tric nhiét do trung
binh ngay va nhiét d6 ti cao ngay trén khu vuc
Bic Bo trong 30 nam trd lai ddy vao cac thang 11
(giai doan ddu mua dong) cho thiy trung binh 2
nam xay ra cac ngay co6 di thuong nhiét do trung
binh ngay va tbi cao kha 16n (trén 5°C) va ton tai
4 dot kéo dai hon 2 ngay nhu cac dot nong
(warm spell) voi mirc 46 ¢ dang gan nhu phd
bién (trén 40% s6 tram ¢ Bic Bo dat phé) bién
nhiét d6 cuc dai ngay tir 32°C dén 34°C). Dya

Inputs:

vao kha nang phan loai khach quan cua phuong
phap SOM nhu da néu, nghién clru sé thuo
nghiém phan loai hinh thé thoi tiét dién hinh lién
quan dén hién twong di thudng thoi tiét nong vao
dau mua dong trén khu vuc Bic Bo. Mot s dic
diém chinh cta phuong phap SOM dugc dua ra
trong muc 2. Cac két qua va nhan xét chinh dugc
dua ra twong g trong muc 3 va 4.

2. Phwong phap va sé liéu

2.1. Khdi qudt vé phwong phip SOM

Vé kién triic, mang SOM bao gém 2 16p: 16p
tin hiéu hay 1a 16p dau vao, va 16p no ron/Koho-
nen hay con goi 13 16p dau ra. Cac no ron trong
16p dau ra dugc sap xép trong mot ludi 1 hodc 2
chiéu. Hinh 1 minh hoa ban dé mot chiéu cua 16p
dau ra trong d6 cac no ron duge sip xép trong
lu6i mot chiéu. S6 luong cac no ron trong 16p
dau vao chinh 1a sb thugc tinh ciia cac d6i tuong
can nghién ctru. M&i mét no ron trong 16p dau
vao c6 quan hé truyén thang mot chiéu (feed-for-
ward) v6i mdi no ron trong 16p dau ra. Diém
khéc biét trong quan hé gitra cac no ron trong 2
16p cua SOM so véi cac mang khac 1a chi c6 mot
gia tri dau ra cudi cung (vi du nhu trong mang
ANN véi n dau vao c6 thé c6 m dau ra). Gia tri
dau ra duy nhat nay co thé dung hoic sai.

" ” n input
_ units
.
&./
1
m output
Units

Hinh 1. So @6 minh hoa cdc 16p dau vao va dau ra cia mang SOM

Trong phuong phap SOM, céc tin hi¢u dau

Trong do n la s6 no ron dau vao, @ ; 1a trong

vao dugc gidi thiet 1a da chuan hoa sao cho |x| =1 s6 cua no ron dau vao thit i véi no ron dau ra thir

Céc tin hiéu dau vao cho 16p dau ra (16p Koho-
nen) c6 thé duge tinh theo cong thie (1) dudi
day:

n
Y= 2,0 %,
i=1
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(1

j. Do trén thuc té chi ¢6 no ron dau ra duy nhat,
nén thuat toan “thang” (winner-takes-all) duoc
sir dung trong phuong phap SOM. Cu thé, no ron
trong 16p dau ra c6 gia tri y ;16n nhét s& 1a no ron
thang.
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1. Qua trinh luyén canh tranh:

Goi x= (xl,x2,x3,...,xn )T 1a mot ddi tugng
dugc Iya chon ngéu nhién tir khong gian dau vao
v6i n 1a kich thuéc mang cia khong gian dau
vao. Khi d6, véc to trong s6 clia no ron thit j trong
mang dau ra s¢ 1’2‘1: w, = a)ﬂ,a)jz,a)‘ﬂ,...,a)jn‘
véin* 1a tong so no ron trong 16p dau ra. Gia tri
phtl hop nhat cua dbi tugng dau vao x véi cac

véc to trong sO Wis Wy Wi, ..y W c6 thé dugce

1 A N r 7 ’ ’ A T T
tim thay bang cach so sanh céac tich sow, x, w, x,

wix, ..., w; x va Iya chon gia tri 16n nhét. Trén
thuc té, tiéu chi phu hop tot nhat dugc dua trén
qué trinh cyc dai hoa tich 6 s& tuong duong vé
mat toan hoc véi qua trinh cuc tiéu hoa khoang
cach Ole (Euclidean) gitra cac véc to wj va x. Do
do, chi s6 i(x) ctia no ron thang d6i voi doi tugng
dau vao x ¢6 thé xac dinh qua cong thirc (2) dudi
day:

i(x) = arg min

I<j<n”

p_— @

2. Qua trinh hop tac:

Trong qué trinh nay, mot mién lan can hinh
hoc (topological neighborhood) dugc xac dinh
sao cho no ron théng duogc dat tai trung tdm cua
mién ctia cac no ron hop tac. Goi h;, 1a mién hop
tac c6 tAm tai no ron thang thir t va di; 1a khoang
cach xung quanh giita no ron thang thr t va no
ron dé hop tac nhat thir j. Khi d6, h;, c6 thé 1a
mot ham duy nhéat cua d; thdéa man hai diéu kién
nhu sau:

- hj, 1a d6i xtng xung quanh diém cuc dai
duoc xac dinh ¢6 dij = 0.

- Bién d¢ cua h;j; gidm don di¢u theo su tang
cua dij va dat t6i gid tri 0 khi dy; tién t&i co.

Thong thuong, hj, duoc giai thiét tuan theo
ham phan b6 Gauss nhu cong thuc (3) dudi day:

20
% ®
20 y

Trong d6 o 1a mot tham sé do ludng muc do
no ron dé hop tac trong mién hop tic ctia no ron
thang tham gia vao trong qua trinh luyén. Trong
truong hop ludi mot chidu nhu & trén, khoang
cach dyj c6 thé xac dinh theo cong thirc (4) nhu
sau:

h;, =exp| —

B (s)=exp| -
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4=k @

Trong truong hop luéi hai chiéu, khoang cach
d:j c6 thé xac dinh theo cong thuc (5) dudi day:

d,, =n-r| )

t,J

voi 1 va 1y 1a cac véc to roi rac tuong ing Xac
dinh vi tri cia no ron dé hop tac thi j va vi tri clia
no ron thiang thir t.

3. Qua trinh thich ung: trong qua trinh nay,
véc to trong s6 wj clia no ron thit j thay ddi theo
dbi twong dau vao x. Voi gia tri dua ra cua véc
to trong sb thir j 1a Wﬁ»‘v)
lap s, véc to trong s méi wﬁ.”l) tai thoi diém s+1
duoc tinh theo cong thic (6):

wi = w4 0()h i () (x = wi?) ©

tai thoi diém s hodc lan

Véin(s)la tham sb dic trung cho tdc do hoc
(giam theo ham mii) va xac dinh theo cong thirc

(7) duoi day:
s=0,1,2,...
J (7

va h;,,(s):1a ham 1an c4n dugc tinh theo
cong thuc (8):

n(s)=mn, eXp{— =

7,

2
i(x),J

F(S) S= 0,1,2,.. (8)

v6i o (s) dugce tinh theo cong thire (9) dudi

day:
a(s)zao(—rij )

1

Theo Haykin (1999) [37], cac hang s677¢, O
T, va T,dugc mic dinh nhu sau: 7, = 0.1, o,
bang ban kinh cua lugi, 7, = 1000/log(c ) ,
7, =1000

Néu goi D 1a tap dit lidu dua vao va d* 1a sb
chiéu cua ban dd dic tinh, giai thuat (thuat toan)
thuc hién cia SOM bao gém cac budc nhu sau:

Budc 1: Ban dau hoa cac véc to trong s& véi
j=1,2, ..., d* bang cach lwa chon ngiu nhién
cac d6i tugng trong D

Budc 2: Bat dau lap

Budce 3: Gan mot doi tuong x trong D voi mot
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gia tri xac suét cu thé

Budc 4: Tim no ron thing i(x) tai budc thoi
gian/13p s dua trén ti€u chi khoang cach O le cuc
tiéu: #(x) = arg min [xx—w(”| -

Budc 5: Céap nhat cac véc to trong so cua tat
ca cac no ron trong 16p ra theo cong thirc (6)

Budc 6: Lap lai bude 2 néu khong co sy thay
d6i dang ké nao trong ban do dic tinh

Budc 7: Pua ra ban do dic tinh

Noi chung, chét lugng phan cum dir li¢u cua
phuong phap SOM bi anh hudng rat nhiéu boi
qué trinh lga chon cac tham sb cua mang. Cac
tham s6 nay bao gdm: kich thudc ciia ban d6 dic
tinh (d*), s lan lap, ban kinh khéi tao (o), gid
tri khai tao cho tde dd hoc (17), .... Trén thyc té,
khong c6 mdt huong dan cu thé cho viéc lya
chon cac tham sé ndy tmg véi cac bai toan khac
nhau ap dung SOM. Do vay, viéc “thu sai” (trial
and error) 13 can thiét nham xac dinh tap cac gia
trj thich hop tng véi tap dit liéu dau vao.

Sau khi d chuan héa dit liéu va dua vao phan
tich PCA dé lua chon ra cac thanh phﬁn chinh

Scaled U_matrix

quan trong tir tip dit liéu ban dau, budc tiép theo
la thyc hién luyén mang SOM dé tao ra cac b
ban dé tu thiép lap/ma tran hai chiéu cac no ron
Kohonen trong d6 mdi no ron chinh 1a mot véc
to ¢6 kich thudc bang sé no ron dau vao. Nhu di
biét, mang SOM c6 2 dang mang chinh 14 mang
hinh lyc gidc va mang hinh vudng. Pé ting kha
nang “tiép xtic” (trao ddi thong tin theo quan hé
vat Iy) gitra cac no ron dau ra voi nhau ciing nhu
v6i cac no ron dau vao, chung toi Iya chon mang
SOM hinh lyc giac strong nghién ctru nay. Hinh
2 dudi day minh hoa cac ban dd phan cum dir
liéu theo mirc xam dugc tao ra tir SOM chua
dugc xac dinh ranh gidi (bén trai) va da xac dinh
ranh gidi (bén phai) dugc tao ra khi thuc hién
qué trinh noi trén. Tir ban d6 SOM di xac dinh
ranh gioi, co thé xac dinh duoc sd cum dir lidu
trong b s6 liéu ddu vao. Thong tin nay s& duoc
sir dung dé phén loai xem timg véc to dit liéu dau
vao sé& thudc vao nhom dir liéu nao (trong nghién
cutu st dung phuong phap K-means).

Scaled U_matrix

{05
(104
0.3

[ 0.2
&

I 0.1
0.0

Hinh 2. Vi dy vé ban do phan cum SOM chiea xdc dinh ranh gidi cdc cum (bén trdi) va da xdc
dinh ranh gioi (bén phai) dé dwa vao K-Means

2.2. Tip sé liéu sir dung

S6 liéu nhiét do (cac phién quan tric, cuc dai)
cua 82 tram quan tric khi tugng bé mat trén khu
vue Bic Bo duoc thu thap trong giai doan 1988
dén 2017 (30 nam). Phan bé theo khong gian cua
cac tram dugc dua ra trong hinh 3. Dé c6 sb licu
quan tric trén ludi phuc vu qué trinh phan tich
céc hinh thé dic trung khi quyén d6i v6i hién

TAP CHI KHI TUQNG THUY VAN

tugng thoi tiét nong di thudng ciia mién Bic vao
mua Pong ciing nhu 1am sé liéu dau vao cho
phuong phap SOM dé thiét 1ap ra cac ban do
phan cum khach quan, tor d6 tim ra cac nhom
hinh thé syndp dién hinh nghién ctru st dung s6
li¢u tai phan tich JRA25 cua JMA v6i d§ phan
giai 1.25 d6. Cac bién trén cao gdm truong do
cao dia thé vi (H) va trudng ap suat trung binh
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va hop 1y v6i nhitng co ché thuc té c6 kha ning
gdy ra di thuong néng & Bic Bo vao thoi ki dau

muec bién (PMSL). Thong qua thir nghiém voi dit
liéu ¢ cac phién phan tich 00z va 06z hoac trung

binh ngay, cac két qua toi uu cho thay viéc sir
dung phién phan tich 06z mang lai két qua rd rét

mua dong.

NHIET DO CU'C DAI TRUNG BINH TU NAM 1989-2017 VA NHIET BO CU'C DAI NGAY 17/11/2015 TAI BAC BO
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00

Nhiét do cuc dai ngay 17/11/2015 va nhiét do cuc dai trung binh trong 30 nam

(1989-2017) tai tieng tram s dung trong nghién ciru

3. Két qua phan tich khach quan bing
phwong phap SOM

Két qua thong ké cac dot thoi tiét nong di
thuong & Bic B0 tur quan tric cua 82 tram Bic
B0 duoc dua ra trong bang 1 va 2 trong d6 c6 ca
dot nong di thuong dién hinh nhu thang 11 nim
1989, 1997, 2009 va 2015 (kéo dai it nhat 2 ngay
v6i Nhiét d6 tdi cao ngay ciia cac ngdy c6 it nhét
hon 40% sb tram trén toan bo Bic Bo (82 tram)
16n hon 30°C va 18 ngay xdy ra chi ti€u tuwong
ung (WS-1).

Theo cac phén tich & trén, cac yéu t6 PMSL
va H500 trong bd s6 liéu JRA25 trén luéi kinh vi
¢6 do phan giai 1.25 do bao phu mién dia ly tir
15-50°N va 80-130°E tuong ung voi 32 x 28
diém nut ludi sé tao ra 2x32x28 = 1792 bién dau
vao/noron cia 16p dau vao trong mang SOM.
V6i s6 lugng bién dau vao nhu nay, thoi gian
tinh toan 1a rat 1au va hiéu qua dem lai cling bi
giam sut. Do do, thay vi viéc viéc str dung truc
tiép cac bién nay trén ludi JRA25, chiing toi s&
phan tich ma tran dit liéu nay thanh chudi nhiing
thanh phan chinh duva trén k¥ thudt phan tich
thanh phan chinh (PCA). Cu thé, thay sur dung
1792 bién dau vao cho qua trinh luyén phan cum

dir liéu, thong qua PCA, chi can phan cum dir
liéu dya trén 15-20 thanh phan chinh tiy vao
tung khu vuc nghién curu.

Hinh 4 va hinh 5 minh hoa cu thé hon dang
ma tran U cua SOM ung véi tung no ron Kohen
la truong PMSL va H500 stir dung trong nghién
ctru thir nghiém nay. Hinh 6 minh hoa cu thé ban
d6 SOM trong truong hop phan 2 cum. Trong
hinh 4 ¢6 thé théiy reng cum 2 thé hién 3 rét viéc
ton tai & va lau hon ving thip bao trim dugc
Bic Bo trong khi cum 1 murc d6 ciia ving thap
dugce thé hién yéu hon. Su khéc bi¢t gitta cum 1
va 2 trong truong H500 1a khong rd rét cho thay
thot ki nay, vai tro cta cao ap cap nhiét 1a khong
1 rét trong trudng hop nghién ctru cu thé nay.
Céc truong hop kéo dai nong di thuong tir 2-4
ngay déu dugc phan loai vao cum 2. Phan tich
chi tiét hon cho thiy trong cac truong hop nay
déu ton tai mot rinh nam trén luc dia Trung
Quéc, phia trén Bic Bo ¢6 vai tro ngan chan viéc
x4m nhép lanh qua sém tir phia Bic (cao ap
Siberi) trong khi cac truong hop di thuong (muc
do vura phai, chi quan tric dugc mot phién di
thuong) déu bi xAm nhap lanh rat nhanh.

TAP CHi KHI TUQNG THUY VAN
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Bdng 1. Nhiét d toi cao ngay ciia cdc ngay cé it nhdt hon 40% sé tram trén toan bg Bic B Ion
Tay ciia Bac Bé (ki hiéu WS-2 iing véi hai ngay lién tiép dat tiéu

hon 30°C,

minh hoa cho nira

chuan da néu)

ant| 1989 | 1989 | 1989 | 1990 | 1992 | 1992 | 1993 | 1993 | 1993 | 1996 | 1996 | 1997 | 1997 | 1997 | 1997 | 1997 | 1997 | 2002 | 2009 | 2009 | 2009 | 2009 | 2009 | 2012 | 2012 | 2012 | 2014 | 2015 | 2015 | 2015 | 2016 | 2017
Thing -Neay | 1104 [ 1105 | 1108 | 1102 [ 1101 | 1107 | 1105 [ 1108 [ 1111 | 1101 [ 1109 [ 1115 | 1124 [ 1125 [ 1126 | 1127 [ 1128 [ 1115 | 1101 | 1109 [ 1110 1311 | 1112 [ 1108 | 1110 | 1122 [ 1101 | 1116 | 1117 [ 1118 [ 1122 | 1117
WS-2 WS-1| WS-1 | WS-1{WS-1|WS-1|WS-1|WS-1|WS-1|WS1 WS1 WS-5 WS-1|WS-1 WS4 WS-1| WS-1 | WS-1|WS-1 WS-3 WS-1|WSs-1
Yotram 63% | 78% | 51% | 66% | 50% [ 57% | 62% | 56% | 73% | 46% | 57% | 52% | 68% [ 71% | T4% | 67% | 71% | 49% | 67% | 77% | 80% [ 87% | 80% | 60% | 79% | 83% | 63% | 73% | 79% | 76% | 67% | 77%
|11unng'le 281 290 32,5 | 305 | 318 | 307 [ 315 | 317 | 32,5 | 310 | 318 | 307 | 302 | 295 314
Muong La 295 353|360 | 350 | 351 | 358 | 352 [ 325 | 352 | 365 | 350 | 33,6 | 33,0 | 326 | 352
Than Uyen. 292 323
Quynh Nhai 301 | 312 | 292 | 306 209 | 29 2 3L1 293 312 | 307 | 307 | 309 | 310 | 32,8 | 32,1 337 336|352 ]325| 352 | 365 | 350 352
Tuan Giao 308 | 3L1 [ 291 | 308 302 | 2 2 30,7 303 305 [ 309 | 313 | 306 [ 305 | 305 324 | 310 ] 302 | 314 | 333 | 307 325
Van Chan 299 | 302 | 295 | 304 29 30,7 297 293 | 328 | 321 32,6 | 314|321 | 330 | 312 | 330 334
Song Ma 309 | 315 [ 295 | 313 299 | 291 | 298 | 304 305 305 [ 311 | 309 | 306 [ 309 32,8 | 329|328 | 356 | 33,9 | 326 321
Yen Chau 296 | 297 | 293 | 298 301 292 | 307 292 | 291 297 345 | 34,0 | 324 34,0 | 338 36,2
Phu Yen 294 | 302 | 294 | 300 298 296 | 305 290 291 297 | 353 330 | 336 | 335 351 | 350 S
Minh Dai 302 | 307 [ 291 | 298 292 | 283 | 300 | 304 297 | 291 | 298 [ 353 | 314 294 | 312 | 302 310 [ 321 32,0 | 330 334
Moc Chau 296 | 302 297 302 307 292 294 303 32,0 328 330 | 326 321
Mai Chau 3.7 | 318 [ 293 | 307 310 | 291 | 293 | 308 300 | 313 | 315 [ 3L1 | 318 319 | 296 334 | 348 325 | 3406
Pho Rang 311 | 319 [ 296 | 312 310 299 | 308 292 | 295 | 309 310 313 | 335 | 3006 34,0 | 326 34,0 | 338
Hoang Su Phi 303 | 317 | 297 | 314 310 298 | 304 299 | 283 | 305 306 308 303 [ 292 300 | 295
Bac Me 32,8 | 32,5 307 | 32,5 | 308 | 317 | 315 | 309 | 32,1 | 296 | 32,2 | 32,2 | 33,7 338 337|353 | 315 33,6 | 335 351 | 333
Bao Lac 323 | 322 | 310 | 32,6 | 309 | 32,1 | 307 | 312 | 318 | 299 | 32,3 | 32,5 | 32,9 333 334 306 316 [ 330 316 | 32.2
Bac Quang 328 | 32,0 | 310 | 318 | 307 | 322 | 306 | 310 | 32,2 | 302 | 319 | 320 | 32,0 33,0 330 325
Luc Yen 306 | 316 | 300 [ 316 | 306 | 31,0 | 319 | 301 | 320 | 326 | 297 3L1 300 310 334 | 348 | 36,0 | 325 | 346 322 | 325|357
Ham Yen 258 294 293 313 331 318 | 335 | 315 324 316 308 | 313 | 320
Chiem Hoa 293 293 300 29.0 332 330 32,1
ChoRa 294 2 305 9,5 310 3L1 315 | 2 30,7 328 312 32,3 302 | 338
Nguyen Binh 295 | 300 2 302 3 [ 291 | 302 305 317 | 2 30,5 306 317 32,1 | 318 | 305
Ngan Son 292 298 293 330 309 | 308 | 332
Trung Khanh 291 | 301 297 | 301 | 2 303 311 309 315 | 293 | 308 313 325 310 32,0 | 314 | 319
Dinh Hoa 315 | 319 | 313 [ 309 | 319 | 307 | 311 | 303 | 295 | 302 | 306 333 | 316 [ 320 32,1 329 300 322 | 314 | 311
Bac Son 308 | 312 | 292 [ 315 | 292 | 295 | 314 | 304 | 322 | 308 | 328 305 | 32,0 | 292 318 324 317 32,0 | 315 | 315
Huu Lung 314 | 293 | 325 297 | 314 | 314 | 297 | 321 | 311 301 329 | 324 (329 337 335 318 33,0 | 330 | 321
Dinh Lap 294 | 2984 | 307 308 | 309 | 303 | 314 | 299 3L1 308 | 299 | 308 328 320 3.0 32,3 302 | 338
Quang Ha 294 | 3001 | 303 [ 293 | 305 | 307 | 299 302 310 303 | 293 | 305 30,5 303 310
PhuHo 204 | 291 | 304 | 295 | 303 | 306 | 296 | 292 | 307 331 331 | 32,0 331330 322 295
Tam Dao 297 | 311 ) 297 | 309 | 32,3 | 300 | 305 308 299 | 309 297 294 297
Hiep Hoa 32,3 | 326 | 322 | 32,3 | 33,0 | 316 | 32,3 | 32,4 | 33,5 | 33,0 | 340 351 | 34,1 [ 345 32,7 31,1 | 33, 301 | 33,3 322 a5
. g L N N y A A p A s
Bang 2. Nhiét do toi cao ngay cua cdc ngay co it nhat hon 40% so tram trén toan bo Bac B¢ lon
, ;
hon 30°C, minh hoa cho nira Pong cua Bac Bo, vi du ki hiéu WS-2 ung voi hai ngay lién tiép dat
.
. F SR
tiéu chuan da néu
[ ~em|1089[1080 1089 1007 [ 1007 1097 [ 1067 [ 1097 [ 2002 [ 2009 | 2000 | 2000 | 2009 | 2009 | 2012 2014 | 2015 [ 2015 [ 2015 | 2016 | 2017
Thdng -Negdy [ 1104 | 1105 | 1108 1124 112511261127 1128 [ 1115] 1101 [ 1109 [1110] 1111 [ 11 1108 1101 [1116[1117 [ 11181122 [ 1117
Ws-2 Ws-1 WS-5 WS-1| WS-1 Ws-1 Ws-1 Ws-3 WS-1 [ WS-1
Yotram 63% | 78% | 51% 68% [ 71% | 74% | 67% | 1% | 49% | 67% [ 77% 80% | 60% 63% | 73% | 79% | 76% | 67% | 77%
Bac Ninh 324 | 322 | 32,7 34,1 | 352 | 356 | 339 [ 339 205 | 32,1 3, 349 23
Luc Ngan 31,0 | 30,5 315 | 324 326 33.0 314
Son Dong 30.8 | 300 310 | 317 30.8 330
Ba Vi 311 32,5 | 303 30,0 342
Ha Dong 32,1 33,0 | 315 3L1
Chi Linh 30,7 31,1 | 321
Uong Bi 314 304 | 306 3 327
Kim Boi 31,6 339
ChiNe 30.8 32,7
Lac Son 312 33.1
Cuc Phuong 317 313
Lai Chau 314 320
Lao Cai 319 30,9
That Khe 310 34.1
Ca0 Bang 321 339
Bac Giang 316 321
Bac Can 32,0 331
Dien Bien Phu 31,9
Tuyen Quang 304
Viet Tri
Vinh Yen 30,0
Yen Bai 303
Son Tay 6312 | 308
Hoa Binh 324 | 322
Ha Noi 30,6 | 311 | 303
PhuLy 326 | 322 | 326
Hung Yen 30,6 | 311 | 305 3.9
Nam Dinh 200 | 301 | 303 310
Ninh Binh 30,1 | 306 | 305 315
Phu Lien 324 | 314 | 294 313
Hai Duong 330 | 315 | 304 320
VanLy 313 30,8
Lang Son 204 314
Thai Nguyen 310 2.9
Nho Quan 303 321
Bai Chay 326 326
Thai Binh 33,0 315
Cua Ong 314 316
Tien Yen 32,6 307
Mong Cai 332 30,0
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Hinh 5. Minh hoa cac truong do cao dia thé vi muc 500hPa thé hién trén ma trgn SOM
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Scaled U-matrix
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Hinh 6. Ma tran SOM ung voi 2 dang hinh thé co ban dwoc phdn logi doi véi hién twong nong di
thwong dau mita déng trén khu vuee Bic Bo

4. Két luin

Bai b4o nay da nghién ctru stt dung phuong
phap khai pha dit liéu nhiéu chiéu SOM dé phan
loai cac dic trung hoan luu khi quyén lién quan
dén hién twong thoi tiét nong bat thudng trén khu
vuc Bic B giai doan diu mua dong. Két qua
nghién ciru ban déu cho thiy nguyén nhan chinh
déu lién quan dén hoat dong di thudng cia ap
thép néng ton tai trén khu vuc Bic Bo. Viée phan
2 cum bang phuong phap SOM cho thdy mirc do

mo rong cua tinh di thuong ciia ving thap nong
nay lién quan truc tiép dén murc 46 di thuong cua
nhiét d vao dau mua dong trén khu vuc Bic Bo.
Trong cac nghién ctru tiép theo chung toi sé tiép
tuc thr nghiém phéan loai khiach quan bang
phuong phap SOM nhung dua thém vao cac
nhan t6 thé hién duoc cac yéu td ting cuong ddi
v6i hién tugng nay nhu gio, do xody, do am &
cac muc 850hPa lién quan dén hoat dong cua
rinh trén phia Béc.

Loi cam on: Cdc tdc gid xin giri 107 cam on t6i dé tai NCKH cdp Nha nuée “Nghién ciru tdc dong

ciia bién d@oi khi hdu t6i s xam nhdp ciia cdc dot lanh va néng dm bat thuong trong mia déng o
khu vuee mién nii phia Bdc phuc vu phat trién kinh té - xa héi”, md s6 BPKH.25/16-20 da hé tro dé
nhém thyee hién nghién ciru nay. Bai bdo ndy ciing la két qua thue hién ciia mot ndi dung trong dé
tai noi trén.
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THE CLASSIFICATION OF TYPICAL SYNOPTIC PATTERNS
CAUSING ABNORMAL WARM SPELLS IN EARLY WINTER IN
NORTHERN AREA OF VIET NAM BY A SELF-ORGANIZING MAP
Vo Van Hoa', Du Duc Tien?, Tran Anh Duc?, Mai Khanh Hung?, Dang Dinh Quan?,
Nguyen Van Khiem?®, Nguyen Vinh An*

'Red-river Delta Regional Hydro-Meteorological Center
*National Center for Hydro-Meteorological Forecasting
*Ministry of Public Security Office
*Viet Nam Institude of Meteorology, Hydrology and Climate Change

Abstract: According to the observed data of daily average temperature and daily maximum tem-
perature in the Northern region of Viet Nam in the past 30 years in November (early winter month),
it shows that on average, 2 years occurred the days thatthe dailyaverage and maximum temperature
anomalies are quite large (above 5°C) and there are 4 warm spells lasting more than 2 days, almost
like a warm spell with the degree in the almost common event (over 40% of the stations in the North-
ern region reaches the maximum daily temperature from 32°C to 34°C). The paper uses the Self-Or-
ganizing-Maps (SOM) method to classify atmospheric circulation characteristics related to abnormal
warm spells in the northern region in the early winter. Compared with the artificial neural network
method, this is a straight transmission network using competitive, unattended technology. There-
fore, SOM is an appropriate tool in the multi-dimensional data research and exploration prob-
lem.Using JRA re-analysis data including pressure of mean sea level (related to the activities of the
western hot low pressure centered on India-Pakistan territory), geopotential height of 500hPa pres-
sure level (relative to the role of the Western Pacific Subtropical High Pressure), the classification
results based on SOM shows 2 or 3 typical clusters in which it is clear that the main and unique cause
related to the anomalies in activity of the western hot low pressure in the early winter months.

Keywords: Abnormal warm spell, Self-Organizing Map, early winter, northern area of Viet Nam.
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PHAN BO HQP LY TAI NGUYEN NUGC LUU VUC
SONG SREPOK

P6 Thi Ngoc Bich', Nguyén Cao Pon"*

Tém tit: Luu viee séng Srépok la mét trong nhitng luu viee song I6n ciia niede ta, ¢é nguon nwdée
xuyén bién gidi, do dé viéc nghién cieu phdn bé hop 1y tai nguyén nwée heu viee séng Srepok nham
bao vé tai nguyén va méi trieong ma van dam bao cho viéc phat trién kinh té xd héi ciia cac nganh
dia phwong can phai c¢é nhitng ludn cir thuyét phuc. Bdo cdo nay trinh bay két qua tinh todn phén
b6 nguon nude cho cdc nganh ¢ nhitng ving bi thiéu nieée vao thoi ky khé han sir dung mé hinh quy
hoach tuyén tinh. Pdu vao ciia mé hinh la gid tri kinh té sir dung nwéc va nhu cau nuée cho cdc
nganh trong trot, chan nudi, thity san, céng nghiép va sinh hoat, két hop véi véi lwong nuée cé thé
phdn bé cho tirng viing theo cdc thang trong diéu kién chia c6 cdc cong trinh tao nguon. Két qua
cho thay, nhu cau nwéce cia cd heu viee chiém 95% la phuc vu twéi cho néng nghiép nhing gid tri
kinh té nganh nay dem lai thap hon nhiéu so véi nganh chdn nudi va cong nghiép. Bén canh do, mot
56 viing bi thiéu nwée nghiém trong vao miia khé, lvong nwée chwa dap vmg dwoc 10% nhu cau. Do
dé, ngodi wu tién cdp dit nwée cho sinh hoat thi cdc nganh cong nghiép, chin nudi, thity san ciing
diege wu tién cdp leong nwdc toi thiéu dit dé duy tri san xudt. Liwong mede twdi con thiéu can dirge

quy hoach cap nuoc tir cac ho chira nwoc hodac chuyén nudc tir cac song lan can.
Tw khéa.: Quy hoach tuyen tinh, woc tinh gia tri kinh té su dung nuoc, phan bo tai nguyén nuoc,

luu viee song Srepok.

Ban Bién tép nhan bai: 12/05/2019  Ngay phan bién xong: 25/06/2019 Ngay dang bai: 25/07/2019

1. Mé diu

O nhiéu luu vuc, quy hoach phan b hién nay
phai d6i mat khong nhitng véi cac thach thirc
bién dong ngudn nude twong lai ma con phai tién
hanh cai cach nhitng co ché phan bo khong con
phu hop truée day. Pho bién nhét 1 nhimg yéu
ciu lién quan dén cach thirc tai phan bd giap
chuyén ngudn nuée str dung nudc cho muc dich
nong nghiép hién tai sang cac muc dich phat
trién d6 thi va cong nghiép cho gia tri kinh té cao
hon. Nhét 1a khi ngudn nuéc tré nén khan hiém,
viéc xdy dung phuong an phan b nham dam bao
day du cac tiéu chi cong bang, binh dang trong
khai thac st dung khong phai 13 vin dé& d& khi
thuyét phuc cac bén lién quan dé dat duoc su
ddng thuan néu khong co luan cir thuyét phuc.
Khi d6 phuong 4n nao mang lai gié tri kinh té sir
dung nudce tdt nhat hodc duoc xem la co thé chép

Vién Khoa hoc Tai nguyén nwée, S6 8 phé Phéo
Pai Ling, Dong Pa, Ha Nji
Email: ncaodonwru@gmail.com
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nhén duogc sau khi da can nhic cac mit 1oi - thiét
vé mit kinh té.

Trén thé gi6i hién nay, da c6 nhiéu nghién
ctru vé& quy hoach chia sé, phan bo tai nguyén
nudc tiép can theo phuong phap dua trén yéu t6
kinh té, dién hinh nhu Han Yan va nnk (2011)
da nghién ctu xay dung mo hinh quy hoach
tuyén tinh da muc tiéu ap dung cho phan bo tai
nguyén nudc cho thanh phd Dai Lién (Trung
Quéc) cho giai doan quy hoach 2015 va 2020.
Két qua ciia nghién ctru di cung cip duoc cong
cu hd tro ra quyét dinh hiru ich cho céac co quan
quan 1y tai nguyén nude khu vue nay [6]. O Viét
Nam, do nhitng quy dinh vé phén b6 tai nguyén
nudc moi duge ban hanh nén nhitng nghién ctru
tuong tu chua dugc thuc hién nhiéu. Vién Quy
hoach Thity lgi (2000) da thuc hién dé tai nghién
ctru ti wu hoa trong quan 1y, quy hoach va khai
thac tai nguyén nudc véi ham muyc tiéu vé kinh
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té trong su dung nudc trén LVS Héng - Thai
Binh [5]. Luyén Dttc Thuan (2013) da tng dung
quy hoach tuyén tinh trong bai toan phan bo tai
nguyén nudc theo don vi hanh chinh, thi diém
cho tinh Hoa Binh [2]. Gan d4y c6 nghién ciu
ciia Nguyén Ngoc Ha (2018) ung dung phuong
phap udc tinh gia tri kinh té sir dung nudc trong
quy hoach tai nguyén nudc, ap dung thir nghiém
cho luu vuc song VE [3]. Tuy nhién, trong cac
nghién curu da va dang thyc hién, chua c6 nghién
cuu phan bo nao dua trén gia tri kinh té str dung
nudc va ly thuyét t6i wu cho luu vuc soéng
Srépok. Nghién ciru nay s& 1a co so cho viée dau
tu phat trién c6 dinh hudng cac cong trinh tao
ngu@)n, bén canh do, gia tri kinh té sur dung nudc
dugc tinh toan cting gitip cho viéc danh gia hién
trang st dung nudc cia cac nganh thong qua
hi¢u qua sur dung nudc.

2. Dir li€u va phwong phap nghién ctru

Céc dir li¢u chinh phuc vu nghién cuu dugc
thu thap, chon loc tur két qua cua mot sb cong
trinh nghién ctru trude day nhu: dir liéu vé tong
luong tai nguyén nude cua luu vuc, di liéu vé
nhu cau nudc mot sd nganh chinh, dién tich ving
tudi, s6 luong gia stc gia cam...Céac dir liéu so
cép néu trén duoc nghién ctru phan tich, danh gia
dé lam dau vao cho cac tinh toan tiép theo nhur
woc tinh gia thi trudng va chi phi cta san pham,
tinh toan nhu cdu nudc cua trng nganh theo
thang, lugng nudc co thé phan bo va lugng nudc
thiéu hut. Céac dit liéu sau khi dugc nghién cuu
tinh todn s& 1am co s& cho viéc tinh toan phan bo
bang phuong phap quy hoach tuyén tinh.

Gia tri MNhu ¢iu Tong
kinh té sir nude theo | urgmg
dung nurée thang coa nwére
clia cAac cac nganh cd thé
nganh ding phan
ding nurére nuoe bd theo
chinh chinh thang

Phan bo lugng mude cho cac nganh
ding nude chinh & cde ving bi thiéu
nudre vao mia kiét

Hinh 1. So @6 nghién ciru

BAI BAO KHOA HQC

2.1. Gidi thiéu lwu vire song Srepok

LVS song Srépok trén lanh thd Viét Nam c6
dién tich tong cong 1a 30.100 km?, thudc dia gidi
4 tinh Gia Lai, Dak lak, Pak Nong va Lam
Béng.

2.2. Phén chia tiéu viing

Vung I: Vung quy hoach LV song Ia Drang
chiém toan bo TLV song Ia Dring véi dién tich
tong cong khoang 1.028 km2, dan sé 1 86.934
ngudi, bao gdm mot phan dién tich cac H. Pt
Co, H. Chu Prong, H. Ia Grai va TP. Pleiku (tinh
Gia Lai). Trong vung hién c6 34 cong trinh thuy
loi gdm c6 20 ho chira va 14 dép dang, c6 tong
dung tich 13.306 nghin m?, 05 c¢ong trinh thuy
dién.

Vung II: Vung quy hoach LV song Ia Lop
chiém toan bo dién tich TLV song Ia Lop, dién
tich tong cong 1.755 km?, dan sb 1a 134.651
ngudi, bao gdm mot phan dién tich cac huyén
Chu Prong, Chu Sé, H. Chu Puh (tinh Gia Lai)
va H. Ea Soup (tinh Bak Lak). Trong vung hién
¢6 37 cong trinh thity loi, trong d6 c6 16 hd chira,
18 dap dang, 3 tram bom véi tong dung tich 1a
16.528 nghin m® va 1 thuy dién.

Vung IIla: Vung quy hoach Thuong luu
song Ea H’Leo chiém phan dién tich thuong luu
cua TLV séng Ea H’Leo, mat do6 dan s6 1a 82
ngudi/km?, dan sb 1 207.448 ngudi, ¢ cac khu
dd thi nhu: TT. Ea Drang (H. Ea H’Leo), TT. Ea
Soup (H. Ea Soup) va Krong Buk (H. Krong
Buk). Trong vung hién c6 65 cong trinh véi 61
ho chira, 4 dap dang va 21 cong trinh thuy dién.

Vung IIIb: Vung quy hoach Ha luu song Ea
H’Leo chiém phan dién tich phia ha luu ctia TLV
song Ea H’Leo, dién tich tong cong khoang 772
km?2, dan sé khoang 22.721 nguoi, bao gdm mot
phan dién tich H. Chu Prong (tinh Gia Lai) va
cac H. Ea Soup, H. Buon Pon (tinh Bak Lak).
Trong vung hién c¢6 8 cong trinh hd chira va co
1 tram cép nudc tap trung.

Vung IVa: Vung quy hoach thuong luu song
Srépok chiém phan dién tich thuong luu cua
TLV séng Srépok, dién tich tong cong khoang
2.518,7 km?, dan sd 13 670.296 ngudi, gdm cob
cac do thi sau: TP. Buon Mé Thuot, TT Quang
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Phu (H. Cu M’Gar), TT. Ea Pok (H. Cu M’Gar),
TT. Buon DBon (H. Budn Don), TT. Ea T’Ling
(H. Cu Jut), TT. bak Mam (H. Krong No), TT.
buc An (H. bak Song) va TT. bak Mil (H. bak
Mil). Trong vung hién c¢6 155 cong trinh voi 126
ho chira, 29 dap dang, trén dong chinh c6 5 thuy
dién 16n @6 1a thuy dién Buon Kudp, thuy dién
Hoa Phu, thuy di¢n Dray Hlinh 1&2, thuy dién
Srépok 3 va thuy dién Srépok 4, 4A, ngoai ra con
c6 15 cong trinh thuy dién vira va nho.

Vung IVb: Vung khai thac sir dung ha luu
song Srépok chiém phan dién tich phia ha luu
cia TLV song Srépok, dién tich téng cong
khoang 1.688,3km?, dan sb khoang 136.551
ngudi, bao gdm 1 phan dién tich cac H. Bik Mil,
H. Cu Jut (tinh Bk Néng) va 1 phan dién tich H.
Buon Bon (tinh Bak Lak). Trén vung hién c6 16
cong trinh voi 13 ho chira, 3 dap dang va 6 cong
trinh thuy dién, trong do6 c6 thuy dién Srépok 4A
lay nué6c truc tiép tir thuy dién Srépok 4 qua
kénh dan.

Vung Va: Vung quy hoach Thugng luu song
Ea Krong Ana chiém phan dién tich thuong luu
ciia TLV séng Ea Krong Ana, dién tich tong
cong khoang 2.946,4km?, dan sd khoang
498.037 ngudi, bao gdbm 1 phan dién tich cac H.
Krong Nang, H. Krong Buk, H. Ea Kar, H.
Krong Pak, H. Ea Kar, H. M’Prik, H. Krong
Bong, TX. Budn Ho (tinh Pak Lik). Trong vinh
hién c6 222 cong trinh véi 181 hd chua, 18 dap
dang, 23 tram bom va 21 cong trinh thuy dién
vira va nho.

Vung Vb: Vung quy hoach Ha luu song Ea
Krong Ana bao gdm toan dién tich phia ha luu
ciia TLV song Ea Krong Ana, dién tich tong
cong khoang 1.243,6km?, dan sb 1a 242.279
ngudi, bao gdbm 1 phan dién tich cac H. Lik, H.
Krong Ana, H. Krong Bong, H. Krong Pic, H.
Cu Cu Kuin va H. Cu M’Gar (tinh bak Lak).
Trong ving hién c6 152 cong trinh v&i 87 hd
chua, 15 dap dang, 27 tram bom va 12 cong trinh
thuy dién vira va nho.

Vung VIa: Vung quy hoach Thugng luu
song Ea Krong N6 bao gom toan bo dién tich
thuong luu cua TLV song Ea Krong No, di¢n

TAP CHI KHI TUQNG THUY VAN

tich tong cong khoang 2.615,3km? dan sb
khoang 100.211 ngudi, bao gdm 1 phan dién tich
cac H. Lak, H. Krong Bong (tinh Bak Lak), mot
phan dién tich cac H. Pak Glong, H. Krong N6
(tinh Pk Nong) va 1 phan dién tich H. Pam
Roéng, H. Lac Duong (tinh Lam Pong). Trong
vung hién ¢ 45 cong trinh v6i 28 hd chua, 15
dap dang, 2 tram bom va 5 cong trinh thuy dién,
trong do6 cé thuy dién Krong N6 2, Krong No 3
nam trén dong chinh song Ea Krong N6

Vung VIb: Vung quy hoach Ha luu song Ea
Krong N6 bao gom toan bo dién tich phan ha luu
TLV soéng Ea Krong N6, dién tich tong cong
khoang 1.224,7 km?, dan s6 khoang 84.390
ngudi, bao gdm mot phan dién tich cac H. Lak,
H. Krong Ana (tinh Pak Lik) va mot phan dién
tich cac huyén H. Dak Glong, H. Krong No, H.
Pik Song (tinh Bak Nong). Trong vung hién c6
16 cong trinh véi 21 hd chira, 1 dap dang, 3 tram
bom va 5 cong trinh thuy dién, trong do6 co6 thuy
dién 16n Budn Tua Srah nam trén dong chinh
song Ea Krong No.

2.3. Nguyén tic phin bé nguon nwéc ciia
nghién cuu

Hién nay tai Viét Nam da s6 méi chi ung
dung mot s6 md hinh nhu MIKE BASIN,
WEAP...trong tinh toan can bang nudc lam co
s& dé phan bd tai nguyén nude, chua tinh dén tdi
wu loi ich vé mat kinh té va chua dugc xem xét
phan tich theo quan diém cua Iy thuyét quy
hoach tuyén tinh. Quan diém nay wu tién cap
nude theo hidu qua kinh té st dung nude cao
nhat sau khi di danh du lwong nudc cho sinh
hoat.

3. Két qua nghién ciu

3.1. Pdnh gid nhu cau nwéc ciia mét sé
nganh diing nwéc chinh va lwong nwdc cé thé
phan bé ciia lwu vwe song Srepok

Nghién ctru chi tinh toan bai toan hién trang,
tirc 14 chua tinh dén cac cong trinh tao ngudn,
nhu ciu dung nudc thdi doan tinh toan chi tinh
dén nam 2020 va luong nudc ¢6 thé phan bo tng
Vi tan suat nudc dén P = 85%.

Tu s6 liéu théng ké thu dugc, nghién cuu da
tinh toan dugc nhu cdu nude cia timg nganh cia
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ting ving trong ndm. C6 thé thay rang, do dic
thu chu yéu la khu vyc ndng thon mién nai, mat
d6 dan cu thap, nén kinh té chu yéu dua vao

BAI BAO KHOA HQC

trdng trot nén nhu cau nuéc nganh trong trot
chiém 95,4% nhu cau nudc toan nén kinh té
(Hinh 2).

Chan nudi  Sinh hoat
0.083% 3.803%  Cong nghiép
0.709%
Thuy san
0.002%
|
Trong trot
95.402%

Hinh 2. Ty 1é nhu cau nwéc cdc nganh toan viing thoi ky 2020

triéu m3
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B Lugng nude ¢6 thé phan bd
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Cic ving va cac thang thiéu nwéc thoi ky 2020

B Lugng nudc thiéu hut
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T T

v v v

T
Ving IT Vung Illa Vung IVa

T
Vung IVb

v v Vi
T
Vung Va Vung Vb Vung VIb

Hinh 3. Céc viing va cdc thang thiéu mede thoi ky 2020

Luong nudc ¢ thé sir dung bao gom luong
nudc mat va lugng nude dudi dét c6 thé khai
thac 6n dinh. Luong nudc co thé phan b 1a
lwong nude c6 thé st dung trir di lugng nudce duy
tri dong chay moi truong. Nhitng thang mua kiét
& mot s6 vung ¢6 nhu ciu sir dung nudc cia cac
nganh cao hon lugng nudc ¢ thé phan bd sé dan
dén thiéu hyt ngudn nude (Hinh 3). Do do, can
phai co phuwong an phan bd hop 1y trong nhiing
thoi diém nhu vay nhim dam bao duy tri dong
chay moéi truong ma va nén kinh té van dat hiéu
qua san sudt cao nhat.

3.2. Uéc tinh gid tri kinh té sir dung nwéc
clia mot so nganh dung nwdéc chinh luu vuc
song Srepok

3.2.1. Ubc tinh gid tri kinh té sir dung nuéc
nganh nong nghiép luu vuc song Srepok

Viéc uoc tinh GTKTSDN nganh nong nghié¢p
bao gém céc ndi dung sau:

1) Xdc dinh gid tri san xudt néng nghiép

La chi tiéu téng hop phan anh két qua hoat
dong san xuét kinh doanh nganh nong nghiép
dudi dang san phém vat chét va dich vu duoc
quy vé tién (dong) trong thoi gian 1 nam.

San xuét nong nghiép duoc xét trong dé tai
bao gdbm 3 nganh:

+ Tréng trot: Iua (dong xuén, he thu), hoa
mau (ngd) va cdy lau nam (tiéu, diéu, ca phé).

+ Chén nuoi: Trau, bo, lon, ga, gia cam, dé,
clru.

TAP CHi KHI TUQNG THUY VAN
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+ Nubi trong thuy san: Ca r6 phi.

2) Xdc dinh chi phi san xudt néng nghiép

Chi phi san xuat nong nghiép bao gom: chi
phi san xuat theo timg nganh (chi phi nhan cong,
chi phi vét chét).

Chi phi san Xuét nong nghiép dugc xac dinh
theo Pinh murc kinh té - k¥ thuét cay trong vét
nuo6i chinh do UBND cac tinh thudc luu vuc
song Srepok ban hanh [4].

Chi phi vat chat 1a toan b chi phi vat chat
thuc té, hop 1y phat sinh trong mot qua trinh san
xuit bao gdm: gidng, phan bon, thirc an, thude
bao v¢ thuc vat, dung cu lao dong...

Chi phi lao ddng gdm toan bo cac chi phi tién
cong lao dong thuc té nhu voi trong lua (1am dat,
sta bo, gieo céy, bon phan, 1am co, phun thuée,
git, van chuyén, sudt lua, phoi lga. ..), trong mau
(phat bo, bon 16t, gieo hat, bon phén, phun thube,
thu hoach, béc xép...), trong cdy lau niam, chin
nudi, nudi trong thiy san.

3) Xadc dinh lwong nwoc sw dung cho nong
nghiép.

Luong nudce st dung cho nong nghié¢p duogc
tinh toan tir nhu cau dung nudc cho néng nghiép.

4) Uéc tinh gid tri kinh té siv dung niede

nganh nong nghiép.

Trén co s¢ xac dinh dugc gia tri san xuét tai
tiéu muyc 1), chi phi san xuét tai tiu muc 2) va
luong nude str dung cho ndng nghiép, tién hanh
wéc tinh gia tri kinh té stir dung nuéc nganh néng
nghiép theo phuong phép sé du (Residual Impu-
tation Method - RIM) [1].

_TVPy - [(Px * Qx) + (P * Qu) + (Pr * Qr)]
Qw

Trong d6 TVPy la gid tri clia tong san pham
nong nghiép (GTSP); (PK*QK) + (PL*QL) +
(PR*QR) 1a tong chi phi san xuit nong nghiép
(CPSX); PK, QK la gi tri von va sb luong ban
dau tham gia vao qué trinh san xudt ra tong san
pham néng nghiép; PL, QL 14 chi phi nhan cong
lao dong va s nhan cong lao dong tham gia vao
qué trinh san xuét ra tong san pham nong nghiép;
PR, QR I chi phi tai nguyén va sb lugng tai
nguyén tham gia vao qua trinh san xuét ra tong
san pham nong nghiép; QW la luong nudc ding
tham gia vao qua trinh san xudt ra tng san pham
nong nghiép.

Két qua tinh toan gid tri kinh té sir dung nudc
nganh ndng nghi¢p luu vuc sdng Srepok dugc
trinh bay trong cac bang dudi day.

(1)

Pw

Bang 1. Gid tri kinh té nuwéc cho nganh trong trot trén heu viee séng Srepok

Ll:'gnvguc Vingquy ~ GTSP(wiéu  CPSX (iriéu  Luong ding GTI;I;DN
hoach dong) dong) nudc (triéu m?) (ddng/m?)

IaDraing VungI 1.676.627 1.337.806 66,68 5.081
Ia Lép Vung II 3.019.689 2.379.147 125,56 5.101
Ea Vung Illa 7.498.361 5.967.639 282,95 5.410
H’Leo Vung I1Ib 659.220 535.030 75,68 1.641
Srépok Vung [Va 11.849.650 9.458.587 437,74 5.462

Vung IVb 3.995.310 3.180.054 163,65 4.982
Ea Krong Vung Va 11.329.667 9.071.006 553,01 4.084
Ana Vung Vb 5.412.277 4.271.402 282,59 4.037
Ea Kréng Vung Vla 2.895.304 2.365.441 135,89 3.899
No Vung VIb 3.601.892 2.885.117 164,44 4.359
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Bdng 2. Gid tri kinh té medc cho nganh chian nudi trén leu viee séng Srepok

Luuvee - (ine quy GTSP CPSX (tricu  Luong ding Ol IoDN

song hoach  (triéu ddng) ddng) nuoe (trigu m) O an 1o

: ; ; (ddng/m’)
Ia Drang Vung I 240.882 26.259 2,22 96.677
Ia Lép Ving 1T 194.324 24.862 1,78 95.203
Ealileg Vingllla 149.264 31.025 1,44 82.111
Ving I1Tb 43.222 5224 0,38 99.996
Srépok Ving [Va 283.641 96.505 3,10 60.366
Ving IVb 91.059 22.343 0,91 75.511
EaKrong  Ving Va 485.600 134.423 5,10 68.858
Ana Ving Vb 208.803 59.452 221 67.580
Ea Krong Vung Via 73.578 15.449 0,72 80.734
NG Ving Vb 57.611 14.862 0,59 72.456

Bdng 3. Gid tri kinh té nwéc cho nganh nudi tréng thity san trén luu viec séng Srepok

Luuvee  Ginequy  GTSP CPSX (trieu  Luongdimg  © oioDN
Song hoach (triéu dong) ddng) nudc (triéu m?) NTTS

: i i (dong/m?)
laDraing  Vung 119.000 111.860 0,92 7.761
Ta Lép Ving I 242.500 227.950 2,41 6.037
Ea Ving [lla 177.152 162.620 19,03 764
H'Leo  Vunglllb  61.952 56.870 11,23 453
Srepok | VangIVa 482304 442.740 31,02 1275
Ving IVb  158.720 145.700 4,94 2.636
Ea Ving Va  598.528 549.430 30,21 1.625
Krong - Ging Vb 181248 166.380 15,04 989

Ana

Ea Ving Vla  132.928 116.560 2,62 6.247
Eg’ng Ving VIb  178.488 156.510 3,72 5.908

3.2.2. Ubc tinh gid tri kinh té sir dung nudc
nganh céng nghiép va cdp nuwde sinh hoat liu
viee song Srepok

Cong nghiép: Gia tri san phdm sir dung nudce
v6i toan nganh cong nghiép duoc tinh todn bang
cach danh gia tong gia tri thu duoc ciia san pham
cong nghiép. Udc tinh dé l1am ra 1 triéu déng
GDP nganh cong nghiép, can sir dung 25m?
nudc, nhu vay gia tri trung binh cua 1m3 nudc
khoang 109.000 dong [2].

Sinh hoat: Gia tri st dung nudc sinh hoat
tuong duong véi gia nude sinh hoat ma nguoi
dan str dung v6i lugng trung binh tir 10m?® dén

20m® mot thang cua khu vuc nghién ctu, tie la
khoang 9.300 dong/m>.

3.3. Ung dung quy hoach tuyén tinh dé xudt
phén b6 hop Iy tai nguyén nwéc lwu vue song
Srepok

3.3.1. Thiét Idp bai todn quy hoach tuyén tinh
trong phdn bé tai nguyén nude

Vé6i muc tiéu loi ich kinh té tir viéc sir dung
nudce cua cac nganh 1a 16n nhét trén toan luu vue
ma van dam bao dong chdy moéi trudng va nude
sinh hoat d?ly du cho cac ho dan, bén canh dé cac
nganh dung nudc khac ciing co cac diéu kién
rang budc dé dam bao duy tri san xuit kinh
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doanh, nghién ctru thiét 1ap ham muc tiéu co
dang tuyén tinh nhu sau:

B = ) duwsi ticu. Pruci tiew + D dcong nghiep. Peong nghigp +
" dehin nusi. Pehan nusi + D _dthay san. Pthity sin + Y dsinh hoat. Psinh
hoat (2)
B > Max
Trong do B 1a téng loi ich kinh té dat dugc
cua cac nganh dung nudc chinh (ham muc ti€u
cua bai toan); drusi tieu; dcong ngiep; dchan nusi; Ahiy san
: dsinh hogt 12 Twong nudc du kién cép cho cac
nganh dung nudc (m?); Prusi; Pcong ngiep; Pchan nusi;
Prhiy san; Psinnhogt 12 gia tri kinh té nudc cua cac
nganh dung nudc (nghin VND/m?).

Rang budc vé luong nude duge cap

R1: dsinh hoat = 100% * Wi noat (triéu m?)

R2: dcong nghitp < Weong nehigp (triéu m?)

R3: deong nhiep > 75% * Weong neniep (triéu m?)

R4: duwei iew < Wi tieu (tri€u m?)

R5: dwsitiea > 85% * Wi tieu (tri€u m®)

R6: dehan nusi < Wehan nuoi (triéu m?)

R7: dehannuoi > % 75% * Wenan nusi (tri€u m?)

R8: diniy sin < Winay san (triéu m?)

R9: dmiysin > % 80% * Winay san (triéu m?)

Luong nudc cap cho cac nganh phai nhoé hon
hodc bang tong nhu cau sir dung nudc cia cac
nganh (Wagn); Lugng nudc cip cho cac nganh
phai 16n hon hoic bing % nhu cau sir dung nude
cta cac nganh duoc cap theo dinh huéng phat
trién cua tinh.

3.3.2. Xdc dinh gidi phdp phdn bé tai nguyén
nuwoc luu vue song Srepok

Tir két qua wde tinh gia tri kinh té sir dung
nudc cua cac nganh dung nudce chinh, sau khi
tmg dung phuong phap quy hoach tuyén tinh,
nghién ctru thu duoc két qua duoc tong hop
trong Bang 4.

Vao cac thang cudi mua kho (tir thang IT dén

thang VI) tring véi thoi diém tudi tap trung cho
cac vung trong tiéu, ca phé... nguoi dan thuong
khai thac nuéc dudi dat dé tudi cho cay trong.
Tuy nhién, lvong nude dudi dt va nude mit vao
thoi ky nay ciing khong du dé cung cap cho tudi
tiéu, chinh vi vdy, vai trd cta cac cong trinh hd
chtra va cac cong trinh thiy loi 1a hét stic quan
trong. Viéc tinh toan quy hoach thiét ké cac cong
trinh tao ngudn hop 1y s& gitp cai thién tinh trang
khoé han vao mua khd & mét s6 vung thiéu nudc
néu trén.

4. Két luan

Luu vuc song Srepok dugc chia thanh 10
ving tir Bic xuéng Nam, nhu cdu nudc cia ca
luu vue chiém 95% la phuc vu tudi cho nong
nghiép. Tuy nhién, c6 7 ving bi thiéu nudc vao
mua kiét (tir thang IT d&én thang VI), trong do
Ving IVa va Ving IVb bi thiéu nudc nghiém
trong vao thang IV, lugng nudc con lai cho tudi
chua dap tng duge 10% nhu cau. Két qua wéc
tinh gi4 tri kinh té st dung nudc cia cac nganh
chinh cho théy, mic du nhu cau tudi 1a cao nhét
nhung lai dem lai gié tri kinh té thép hon nhiéu
so voi nganh chan nudi va cong nghi¢p. Chinh vi
vay, ngoai uu tién cap di nude cho sinh hoat thi
cac nganh cong nghi€p, chan nuoi, thiy san cling
duogc uu tién cap luong nude tdi thiéu du dé duy
tri san xuAt, luwong nudce con lai cép cho tudi, néu
khong du thi can dugc quy hoach cip nudce tir
céc hd chira nudce hodc chuyén nudc tir cac song
1an can. Han ché cua nghién ctru 1a méi chi tinh
toan trong diéu kién bai toan hién trang va chua
tinh dén cac cong trinh tao ngudn, nén két qua
nghién ctru s€ mang y nghia tham khao cho cac
quy hoach tai nguyén nudc va cac cong trinh tao
ngudn nham khic phuc van d& thiéu hut ngudn
nudc § cac vung nay.
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Bdng 4. Lirong nuéc phin bé cho cdc nganh dén nam 2020 chua tinh dén céng trinh tao nguon

Tdng Trdng trot Thuy san Chan nuoi Sinh hoat Cong nghiép
gidtri  Luong Luong Luogng Luong Luong
. . . . . ; % ; % . .
kinh té nudc % dap nudc % dap nudce , nudce , nudc % dap
. , , , dap dap ,
Vung  Thang dat duoc ung duoc ung duoc n duoc i duoc ung
duoc clp nhu cAp nhu clp nhi clp nhu clp nhu
(triéu (tri¢u ciu (triéu ciu (triéu i (triéu ciu (triéu ciu
ddng) m?) m?) m?) m’) m’)
Vi
llllng v 87.810 15,333 79%  0,0008 80% 0,015 75% 0,304 100% 0,007 75%
Khoéng
I 159.692 25922  48% 0 co6nhu 0,012 75% 0,871 100% 0,095 75%
Vung cau

IIa I 133.215 20,643 38% 0,001 80% 0,013 75% 0,965 100% 0,106 75%
v 86.649 12,164  28% 0,001 80% 0,012 75% 0,934 100% 0,102 75%
\Y 140.734 21,258 30% 0,001 80% 0,017  75% 0,965 100% 0,141 75%

Khong
II 247515 24,570  30% 0 conhu 0,025 75% 2,815 100% 0,786 75%
. cau
\iil;g 111 213.001 16,028  20% 0,002 80% 0,028  75% 3,117 100% 0,870 75%
v 147.400 4,759 6% 0,002 80% 0,027  75% 3,016 100% 0,842 75%
\Y% 202.813 14,163  35% 0,002 80% 0,028  75% 3,117 100% 0,870 75%
VI 415314 53,809  80% 0,002 80% 0,027  75% 3,016 100% 0,842 75%
Khoéng
II 87.196 16,211 71% 0 conhu 0,007  75% 0,574 100% 0,005 75%
\ cau
\;z;ll)g 111 60.028 10,619  47%  0,0005  80% 0,008  75% 0,635 100% 0,006 75%
v 19.531 2,537  8,40% 0,0005  80% 0,008  75% 0,614 100% 0,005 75%
A% 75.875 13,800  56%  0,0005  80% 0,008  75% 0,635 100% 0,006 75%
VI 215.721 41,838  95%  0,0005  80% 0,010 75% 0,614 100% 0,007 75%
Khoéng
II 305.654 61,918  80% 0 conhu 0,041  75% 2,092 100% 0,280 75%
X ciu
V\I;Zg I 259.360 49,198  64% 0,002 80% 0,045 75% 2,316 100% 0,310 75%
v 194.217 33,709  41% 0,002 80% 0,044  75% 2,241 100% 0,300 75%
A% 242115 44,975 80% 0,002 80% 0,045 75% 2,316 100% 0,310 75%
VI 331.898 67,421 70% 0,002 80% 0,044  75% 2,241 100% 0,300 75%
Khong
II 158918 35,759  85% 0 conhu 0,018 75% 1,018 100% 0,036 75%
Vung ciu
Vb I 125.884 27,189  65%  0,0006  80% 0,020  75% 1,127 100% 0,040 75%
I\Y 105.466 22,261 69%  0,0006  80% 0,019  75% 1,000 100% 0,038 75%
VI 188.357 42,343 92%  0,0006  80% 0,025  75% 1,090 100% 0,051 75%
Khong
I 102.074 24,263 89%  0,0006  80% 0,007  75% 0,392 100% 0 c6 nhu
Ving ciu
VIb Khong

v 76.814 18,067  68%  0,0005  80% 0,005  75% 0,380 100% 0 c6 nhu

cau
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WATER ALLOCATIONS IN THE SREPOK RIVER BASIN
Do Thi Ngoc Bich!, Nguyen Cao Don'*
"Water Resources Institute, No.8 Phao Dai Lang Str., Dong Da, Hanoi

Abstract: The Srepok River is one of the major rivers in Vietnam, with transboundary water re-
sources, thus there must be convincing arguments for the water resources allocation in the Srepok
River basin to protect resources and environment while ensuring socio-economic development. This
paper presents the results of water allocations for different water sectors in the water shortage re-
gions during droughts using a linear programming model. The inputs of the model are economic val-
ues of water use and water demand for different sectors such as agriculture, industry and domestic,
combined with the amount of water that can be allocated to each region by months in the absence
of water works. We found that 95% of the basin's water demand is for irrigation, however, it brings
in lower economic value than livestock and industry. Besides, in some regions being lack of water
during droughts, the amount of water has not met 10% of demand. Therefore, domestic, industry, live-
stock, and fisheries are given priority to supply a sufficient amount of water to sustain production.
The insufficient amount of irrigation water should be planned to supply from reservoirs or transfer
water from nearby rivers.

Keywords: Linear programming, economic value of water, water allocation, Srepok River basin.
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NGHIEN CUU MOI LIEN HE GIUA YEU TO LUQNG
MUA VA SU GIA TANG TRUC KHUAN PUONG RUQT
(FECAL COLIFORM) O MQT SO HO KINH THANH HUE

Nguyén Minh Ky', Nguyén Tri Quang Hung',
Poan Thi Quynh Tram!, Bach Quang Diing?

Tém tit: Muc dich cia nghién ciru nham xdac dinh méi lién hé tac dong cua yéu 6 lwong mua
dén sw nhiém béan Fecal coliform mot $6 ho Kinh thanh Hué. Nghién curu lywa chon dia diém Zdy mau
va quan trdc chi sé Fecal coliform tai cac hé Tinh Tam, Cdy Mung, Tdn Miéu va Ho Vé. Mirc do
nhiém ban ham lwong Fecal coliform trong mita miea cao hon so véi mita khé. Piéu nay dwoc 1y gidi
béi nguy co nhiém bén vi sinh cao vao miia mwa thong qua qud trinh chay tran dé thi. Twong quan
gitta lrong muwa véi ham luong Fecal coliform dwoe thé hién qua hé sé Pearson véi R = 0,626
(p<0,01). Phwong trinh lién hé giita yéu té6 ham lwong Fecal coliform va lwong mwa: Fecal col-
iform= 33,840+ 4,108* Lurong muwa (R?=0,392; F=19,372; p<0,01). Hé thong cdc ho Kinh thanh
Hué da va dang chiu tac dong boi khu dan cw lién ké thai cac chdt c6 thé gdy 6 nhiém cdc ho cé y
nghia vé mdt di tich lich sir, van héa. Vi vdy can cé nhitng gidi phdp thiét thuc ngan chén khd nang

gia ting é nhiém va cé thé gdy mdt can bang sinh thdi cho cdc ho nay.
T khoa: Fecal coliform, ho, Kinh thanh Hué, hrong muea, trong quan.

Ban Bién tép nhan bai: 12/05/2019  Ngay phan bién xong: 20/06/2019 Ngay dang bai: 25/07/2019

1. Pit van dé

V6i mat d6 day dic ao hd 16n nho khac nhau,
cac hd Kinh thanh Hué (tinh Thira Thién Hué)
v6n dugc biét 1a hé thong kha khép kin [1]. Qua
trinh khao sat cho théy, bén canh viéc tiép nhan
lugng nudc thai sinh hoat chua qua xtur 1y tur cac
ho dan cu, hé théng cac hd Kinh thanh Hué chi
tiép nhan lugng nudc bd cp tir cac tran mua
trong nam. Chinh viéc tiép nhan mot luong 16n
nudc mua chay tran do thi, kéo theo nhiéu chét
6 nhiém nhat trong d6 ¢6 vi sinh nhu tryc khuan
duong rudt (Fecal coliform). Fecal coliform
thuong duge dung lam chi thi sy 6 nhiém phan
nguoi hodc dong vat mau nong trong moi truong
[2]. Fecal coliform 1a nhom vi khuan dwogc st
dung chi thi nhiém ban phan trong hé sinh thai
thuy sinh, danh gia chat lugng ngudn nudce ciing
nhu du bdo mure do gia ting ham lugng lién quan
dén yéu td nhu 14 lut, su bién dong luong mua
Trwong Pai hoc Néng Lam Tp. Ho Chi Minh
2Tong cuc Khi tiwgng Thiiy vin
Email: nmky@hcmuaf.edu.vn

[3]. Do do, ching c6 vai trd quan trong trong
hoat dong quan tric, danh gia chi thi vi sinh
trong moi trudng nham xem xét kha nang rai ro
strc khoe voi cac van dé 6 nhiém phan [4]. Viéc
sir dung Fecal coliform chi thi nhiém ban phan
dua trén cac can cr nhu sy ¢c6 mat phé bién cua
chung trong méi truong nudc; mic do phd bién
trong phan nguoi va dong vat; phuong phép phat
hién nhanh chéng, chinh xac, dé thyc hién [5].
Nhin chung, ngudn nudc chay tran do thi la
nguon thai c6 kha ning nhiém ban cao ham
luong Fecal coliform [6]. Sy tiép xuc truc tiép
v6i cac ngudn nude bi nhiém ban Fecal coliform
c6 thé gay ra nhitng anh huong bat lgi cho stc
khoe cua cong dong ciing nhu ddi véi moi
truong. Nguén nudc ¢ sy hién dién cua Fecal
coliform s€ khong an toan cho cac muc dich su
dung dé an uéng, sinh hoat [7]. Dic biét ddi véi
céc ngudn nudc c6 chat lugng kém, it luu thong
v6i bén ngoai va lai thuong xuyén tiép nhan
luong nudce thai tir cac ho sinh hoat, chay tran thi
nguy co nhidém ban tryc khuan duong rudt cang
cao. Viéc nghién ctru danh gid ham lugng truc
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khuan dudng rudt trong méi trudng nude co vai
tro quan trong va nhan duoc nhiéu su quan tam
[8]. Tuy nhién, nhitng cong trinh nghién ctru & hé
théng cac hd Kinh thanh Hué chu yéu tap trung
quan tric danh gia chat luong nudc dua trén Quy
chuin K¥ thuat Quéc gia vé nudc mit [9], chi sb
pha dudng ho [10, 11]. Do d6, rat can nhiing
nghién ctru méi danh gia mdi lién hé giira cac
yéu t6 tiém an tac dong dén ham luong truc
khuan duong rudt. Cac nghién ctru trude ddy cho
thidy mdi lién hé giira sy nhiém ban truc khuan
duong rudt véi yéu td khi hau nhu luong mua
[12, 13]. Vi viéc st dung phuong phap phan
tich théng ké twong quan Pearson va hdi quy
tuyén tinh da cho thay nhitng mdi lién hé ro rét
[12, 14]. Pay 1a co s quan trong dé tién hanh
danh gia va xac dinh méi lién hé giira yéu t6 vi
sinh va bién doc 14p quan trong nhu lwong mua.
Muc dich nghién ctru ndy nham xac dinh mbi
lién hé tac dong cua yéu tb luong mua thong qua
chay tran do thi dén sy nhiém ban truc khuan

duong rudt, nghién cuu dién hinh & mot sd ho
Kinh thanh Hué.

2. Phwong phap nghién ctru

2.1. Vi tri nghién ciru

Nghién ctru tién hanh trén yéu t6 khi hau
lwong mua va thong s vi sinh truc khudn duong
rudt cac ho Tinh Tam, Cay Mung, Tan Miéu va
Ho Vé tai Kinh thanh Hué, tinh Thira Thién Hué.

TP. Hué
N

Hinh 1. Khu vuc nghién cieu va vi tri lay mau

Bdng 1. Théng tin vi tri cdc ho quan trac Fecal coliform

Ho Ky hiéu Dién tich (m?) Vi tri quan tric Vido Kinh d6
Tinh Tam L1 105220  P. Thuin Loc va Thuén Thanh, TP. Hué  16°47°809"N  107°57°711”E
Cay Mung L2 10.710  P. Thuén Loc, TP. Hué 16°47°877°N  107°58°104”E
Tén Miéu L3 13.650  P. Thuin Hoa, TP. Hué 16°46°986”N  107°57°178”E
Ho Vé L4 9363  P. Thuan Hoa, TP. Hué 16%46°493"N  107°57°341”E

Nam ¢ phia Bac song Huong thanh phd Hué,
¢6 téng dién tich x4p xi 520ha, Kinh thanh Hué
dugc dugc xay dung trong giai doan 1803-1832
dudi triéu dai nha Nguyén [15]. Noi day 1a mot
trong nhiing cong trinh kién triic nghé thuat quan
trong va dugc UNESCO (1993) cong nhén di
san van hoa thé gii. Vé dic diém khi hau, Kinh
thanh Hué ndm trong khu vuc nhiét doi giéo mua,
khi hdu mang tinh chuyén tiép tir 4 xich dao dén
noi chi tuyén gié mua véi hai mua 1 rét. Mua
kho thoi tiét nong va oi birc, thuong dugc bat
dau tr thang 3 dén thang 8, nhiét do cao diém
1én t6i 40°C. Tir gitra cudi thang 8, dau thang 9
bat dau mua mua va két thuc vao cudi thang 2
nam sau. Vao nhiing thang mua mua thuong
xuyén xay ra cac tran mua 1én va nhiét do trung
binh & muc 20°C [16]. Trong qua khtr, Kinh
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thanh Hué c6 vai tro chién luoc quan trong, la
trung tdm hanh chinh cua triéu Nguyén. Kinh
thanh Hué ngay nay van 1a noi quan tu déng duc
ctia hang ngan ho dan cu sinh sbng.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phdp khdo sdt va thu thdp sé liéu

Qua trinh khao sat thuc dia dugc thuc hién tai
xung quanh cac ho trong Kinh thanh Hué. Cau
tric bang hoi dung trong qua trinh phong van
bao gdm thong tin ca nhan dbi tuong duge hoi va
thyc trang nudi nhdt vat nudi hodc thi cung cac
ho dan xung quanh cac hd. Noi dung chinh
phong vén tap trung vao nhiing van dé lién quan
dén nhu cac loai tha cung, vat nudi; thoi quen
nudi nhét ciing nhu mic do tha rong, v.v.. Véi
phuong thitc chon mau ngau nhién, quy md c&
mau phong van 120 phiéu va twong tmg 30 phiéu
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mdi mot khu vue hd nghién ctru.

Dbi vai s6 lidu khi twong thiy van vé luong
mua trung binh thang dugc thu thap tir Tram Khi
tugng Thily van Thira Thién Hué.

2.2.2. Phuwong phdp ldy mau va phén tich
phong thi nghiém

Nghién ctru l1dy mau va quan tric ham luong
Fecal coliform tai 4 hd Tinh Tam, Cdy Mung,
Tan Miéu va HO Vé véi tan sudt dinh ky 3
thang/lan trong giai doan 2014-2015 va cuy thé
vao cac thang I, IV, VIII, XII.

Quy céach 1y miu, bao quan va van chuyén:
Mau duge léy 0 d0 sau 10-30 cm so v&i mat nudce,
cach bd 3-5 m va trong didu kién thoi tiét ning
nhe. Nghién ctru ldy mau theo quy dinh ctia Tiéu
chudn Qudc gia TCVN 6663-1:2011 Chat luong
nude- Liy mau [17]. Mau duoc bao quan va van
chuyén theo TCVN 6663-3:2008 [18]. Fecal col-
iform dugc x4c dinh bang phuong phap MPN va
tuan theo tiéu chuan SMEWW 9221E [19].

2.2.3. Phuong phap xuv ly dir liéu va phdan tich
théng ké

Céc sb lidu dugc tinh toan tan suét (), gia tri
trung binh (mean), d6 1éch chuan (SD), sai sb
chuén (SE), tri s6 nhé nhat (min) va 16n nhét
(max). Dé xac dinh mdi lién hé tac dong cua yéu
t6 khi hau luong mua voi chi s6 vi sinh Fecal co-
liform, nghién cttu sit dung phuong phap phan
tich thong ké twong quan Pearson va hoi quy
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tuyén tinh. M6 hinh du bao gitra bién phu thudc
véi cac bién doc lap c6 don vi tinh lan luot cu
thé: Fecal coliform (MNP/100ml); lugng mua
(mm), thoi gian (thang) va dia diém (khu vuc)
duoc ma hoa theo 4 cép dd. Céc dir 1iéu nghién
ctru duge xtr 1y va phan tich biang bang phan
mém théng ké SPSS 13.0 cho Windows (IBM,
Hoa Ky) v6i muc y nghia o = 0,05.

3. Két qua nghién ctru va thao luin

3.1. Két qua quan trac ham lwong vi sinh
cic ho Kinh thanh Hué

Bang 1 trinh bay tong hop két qua quan tric
thuc trang nhiém béan Fecal coliform cac hd Kinh
thanh Hué. Két qua quan tric ham luong tryc
khuan duodng rudt lan luot & cac hd dao dong
trong khoang gia tri 350 dén 1.400 MNP/100ml
(hd Tinh Tam), 90 dén 1.100 MNP/100m] (hd
Cay Mung), 50 dén 4.050 MNP/100ml (hd Tan
Miéu) va 50 dén 3.100 MNP/100ml (hd Ho V8).
Thong thuong, sy ¢6 mat ham lugng truc khuén
dudng rudt trong cic ngudn nudc ty nhién sé chi
thi su nhiém ban c6 ngudn gdc tir phan [20]. Két
qua ¢ trén co thé cho thay tic dong cua con
ngudi 1a nguyén nhan khién nhiém bén vi sinh &
cac thuy vuc nghién ctru. Qua trinh khao sat thuc
dia cac ho xac dinh nguén thai dugc mo ta &
Béng 3. Diéu nay ciing giai thich phan nao vé su
khac nhau ham lwong Fecal coliform giita cac hd
thudc trong khu vuc nghién ctru.

Badng 2. Tong hop ham lwong Fecal coliform & cac ho Kinh thanh Hué

HO N  Trung binh P9 léch chuin Sai s6 chuan Nho nhat Lén nhat
Tinh Tam 8 680 370 130 350 1.400
Cay Mung 8 820 330 120 90 1.100
Tan Miéu 8 1.180 1.270 450 50 4.050
Ho V¢ 8 880 1.050 370 50 3.100
Badng 3. Bdc diém nguon tiép nhan khu vie cdc ho
Khu vuc Tuyén duong Tac dong Pic diém
Tinh TAm Binh Tler} HoaAng, Tinh :fam, Ta Khu dan cu Nudc thai sinh hoat
Quang Buu, T6 Ngoc Van
Cay Mung  Tinh Tam, Ngo buc K&, Nhat Lé Khu dan cu Nudc thai sinh hoat
A -4 ~ x e o Re e A Khu dan cu, hoat .
Téan Miéu Thach Han, Nguyen Trai, Yeét Kiéu dong kinh doanh Nudc thai d6 thi
3 3 Khu da hoat
Ho Vé Tran Nguyén Pén, Tran Nguyén Han d(f)l?g l?ilrlll(l:l:i’oa(l)li Nudc thai do thi

Chui thich: Nudc thdi sinh hoat la nguén nwoc thai phat sinh tir cac hoat dong sinh hoat o khu dan cu; Nuoc

thai do thi la nguon nwdc thai tron lan cua nuoc thdi sinh hoat, tir cac ho san xuat, kinh doanh nho le va nuwéc mua

chay tran.
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Tham chiéu huéng din cia WHO [21] ham
lugng Fecal coliform nudc tudi ti€u gidi han
mitc 1000 vi khuan/100ml. Tuy nhién, gidi han
nghiém ngat hon khi st dung tudi co noi cong
cong voi ngudng 200 vi khuan/100ml. Tuong tu,
so sanh v6i Quy chuan k¥ thuat qubc gia vé chat
lugng nudc dung cho tudi tieu (QCVN
39:2011/BTNMT) cho thiy ham luong Fecal co-
liform cac hd vuot qua gia tri gidi han cac thong
s6 chit lugng nude dung cho tudi tidu (200 vi
khuan/100ml). Piéu nay dong nghia véi viéc dan
s& dén cac nguy co anh huong vé sirc khoe néu

nhu tuy tién st dung cho muc dich nudc tudi rau
hay céc thuc vat an twoi song. Nudc nhidm ban
tiém chira rui ro vé mit sirc khoe cho doi song
thity sinh, lam mat gia cac gia tri my quan, anh
huong dén hoat du lich, giai tri [22]. Di véi ho
Tan Miéu tiép giap 1an luot véi cac duong Thach
Han, Nguyén Trii va Yét Kiéu. Xung quanh 1a
cac ho dan va cac co so kinh doanh. Két qua
quan tric cho thdy trung binh ham luong fecal
colifom & hé Tan Miéu cao nhat (Trung binh
=1.180; D¢ léch chuan =1.270).

Bdng 4. Ham lwong Fecal coliform theo miia ¢ cdc ho Kinh thanh Hué

Ho Tinh Tam Cay Mung Tan Miéu Ho Vé
Miia Trung DO léfch Trung bo leffch Trung bo leffch Trung DO léch
binh chuan binh chuan binh chuan binh chuan
Mua kho 570 150 730 440 470 370 575 600
Mua mua 790 500 910 220 1890 1510 1175 1400

Mtrc d6 nhiém ban ham luong Fecal coliform
trong mua mua cao hon so véi mua kho (Bang
4). Qua trinh khao sat thyc dia HO Cay Mung
tiép gidp voi cac duong giao thong Tinh Tam
(phia Béc), duong Ngo Pirc Ké (phia Pong Bic)
va hém duong Nhat Lé (phia Pong Nam va Tay
Nam) ¢6 nhiéu h dan sinh sdng chung quanh.
Ho Ho Vé ndam gitra khu dan cu, dugc bao quanh
la cac duong giao thong theo cac hudng Tay
Nam (duong Tran Nguyén Pan), phia Pong
Nam (Trudng Trung hoc Pang Tran Con), phia

Tay Béac (duong Tran Nguyén Han) va phia
Pong Bic giap voi hd Thanh Hoang. Do su tap
trung va phat trién cac co so kinh doanh ciing
nhu hoat dong x4 thai nude thai sinh hoat tir khu
dan cu kéo theo dong chay tran 6 nhiém, 1am gia
tang ap luc 1én ngudn tai nguyén nude. Su gia
tang vi sinh co thé chi thi qua trinh 6 nhidém hiru
co va sy suy giam chat lugng nudc [23]. Nhu
vy, qua trinh xuét hién cua yéu t6 vi khuan
trong ngudn nudc sé giy ra nhitng mdi nguy vé
suc khoe va bénh tat [24].

Badng 5. Két qua diéu tra tinh trang sé hitu dong vdt nudi cia nguoi din

Khu vuc S ho Tinh trang vat nuoi (n, %)
i Cho Meéo Ga Vit Chim Khac
Tinh Tam 30 21(70,0) 13(43,3) 6(20,0) 1(3,3) 9 (30,0) 2 (6,7)
Cay Mung 30 18 (60,0) 15(50,0) 7(23,3) 3 (10,0) 10 (33,3) 1(3,3)
Tan Miéu 30 24(80,0) 10(33,3) 9(30,0) 2(6,7) 15 (50,0) 0 (0,0)
Ho Vé 30 25(83,3) 14(46,7) 11(36,7) 9 (30,0) 5(16,7) 4(13,3)
Tong cong 120 88(73,3) 52(43,3) 33(27)5) 15(12,5) 39 (32,5) 7 (5,8)

Nhin chung, cong ddng dan cu sinh séng tuwong Gmg 54% (Tinh Tam), 62% (Cay Mung),

chung quanh khu vuc cac hd Kinh thanh hué co
thoi quen va xu hudng s hiru vat nudi trong gia
dinh. Trong d6, ch6 va meo 1a tht cung dugc lua
chon nudi nhiéu nhat véi ty 1& 1an luot 1a 73,3%
(88 hd) va 43,3% (52 ho). Két qua khao st cho
thiy ty 1é tha rong vat nudi do théi quen lan lugt

TAP CHI KHI TUQNG THUY VAN

41% (Tan Miéu) va 58% (Ho V&). Cac hoat dong
nuodi dong vat nhu chd, meo, cac loai gia cam,
v.v.. khong kiém soat chat ché gian tiép gop phan
su nhiém ban vi sinh ngudn nudc trong mua
mua. Cac loai mam bénh trong nudc do nhiéu
nguon khac nhau tir ro ri hAm chét thai, cong
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nude thai cho tdi cac ngudn chay tran do thi va
cac hoat dong xa thai ciia con nguoi [25, 26].
3.2. Phén tich va ddnh gid méi lién hé giita
lwogng mwa voi ham luwogng Fecal coliform
Nudc mua chay tran duoc chi thi 1a ngudn
dong gop su nhidm béan thanh phan vi sinh vao
moi truong nude [27, 28]. Mbi lién hé tac dong
giita lugng mua véi thong sé Fecal coliform ¢

Ho Vé
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cac hd Kinh thanh Hué dugc biéu dién & cac
Hinh 2 va 3. Xu huéng twong dong gitra yéu to
lugng mua va ham lugng Fecal coliform & hd
Tinh Tam chi thi qua biéu d6 tuong quan ting
dan theo cac thang trong nim voi hé sé R =
0,921 (p<0,01). O hd Cay Mung, ham luong vi
sinh thay d6i dot bién va c6 tri s6 thdp nhat vao
dot quan tric thang 4.
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Hinh 2. Méi lién hé gitta lrong mwa va Fecal coliform tai cac hé Kinh thanh Hué

Theo nghién ctru [29] cho biét vin dé chay
tran d6 thi 12 nguyén nhéan chinh gy nhiém ban
phan. Cac hién tuong cu thé cuc doan thoi tiét
nhu 10 lyut hay han han dudi tac dong cua bién
d6i khi hau ciing gay ra sy thay doi vé chét lugng
nudc [30]. Trong khoang thoi gian cac thang
mua mua (thang 8-12) Fecal coliform cé khuynh
huéng vuot troi va ting dan (Hinh 2). Dic biét,
tdn tai mdi lién hé chit ché duoc thé hién qua hé
s6 twong quan giira ham luong vi sinh véi luong
mua (Bang 6). Hé sé twong quan Pearson giita
lugng mua va yéu t6 vi sinh & hd Tan Miéu
twong tng 0,774 (p<0,05). Dbi voi cac hd Cay

Mung, Ho Vé két qua phan tich trong quan lan
lugt v6i hé sb 0,643 va 0,644. Lién quan dén
turong quan tong quat gitra luong mua véi ham
lugng Fecal coliform dugc thé hién qua h¢ sb
Pearson R =0,626 (p<0,01). So sanh véi két qua
nghién ctru [31] cho thay su twong quan chit ch&
vé mdi lién hé giita lvong mua va nong do thanh
phan vi sinh. St dung phwong phap hdi quy don
bién c6 phuong trinh lién hé giita yéu t6 ham
lugng Fecal coliform va lugng mua nhu sau:
Fecal coliform = 33,840 + 4,108* Lugng mua
(R =0,626; R?=0,392; F =19,372; p<0,01).
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Hinh 3. Méi twong quan gitka yéu té heong muwea va thong sé Fecal coliform

Bdng 6. Twong quan gitta ham lwong Fecal coliform gitta cdc hé va hrong mira

Hé sb Pearson Tinh TAm  Cidy Mung  Tan Miéu Ho6 Vé Luong mua
p
Tinh oo I 0,571 0,618 0,664  0,921(**)
TAm Correlation
Sig. (2-tailed) 0,139 0,103 0,072 0,001
p
Cay earson 0,571 1 0,528 0,568 0,643
Mun Correlation
£ Sig. (2-tailed) 0,139 0,179 0,142 0,085
p
Tén camon. 0,618 0,528 1 0,852(%%)  0,774(*)
Midu Correlation
Sig. (2-tailed) 0,103 0,179 0,007 0,024
Pearson
0,664 0,568 0,852(** 1 0,644
Ho Vé  Correlation ’ > B32(%) ’
Sig. (2-tailed) 0,072 0,142 0,007 0,085
Pearson
0,021(** 0,64 0,774(* 0,644 1
z:ing Correlation 9219 /643 7409 ’
Sig. (2-tailed) 0,001 0,085 0,024 0,085

** Twong quan murc y nghia 0.=0.01. * Twong quan murc y nghia 0.=0.05.

Mat d¢ vi sinh c6 twong quan voi sy gia tang
lwong mua va sy nhiém ban Fecal coliform gin
lién v&i ngudn gbe dong vat ciing nhu cac hoat
dong cua con nguoi [13]. Vao mua mua, lugng
nudce do thi chay tran tac dong ti€u cuc dén do
duc va 1a nguyén nhan chinh khién gia ting
thanh phan vi sinh nhu tryc khuan duong rudt &
cac thuy vuc [32]. Ngoai ra, nghién ciru con tién
hanh phan tich hdi quy cac bién doc lap gitra
ham luong Fecal coliform véi cac yéu t6 luong
mua, thoi gian va dia diém.

Phuong trinh chua chudn hoa (3.1): Fecal co-
liform -251,759 + 2,477* Luong mua +
61,583*Thoi gian + 95,825* Pia diém (R
=0,677; R?=0,445; F =7,439; p< 0,01).
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Phuong trinh chuan héa (3.2): Fecal coliform
= 0,378* Luong mua + 0,310* Thoi gian +
0,130* Dia diem.

Phuong trinh chua chudn hoa (3.1) va chuén
hoa (3.2) lan lugt duoc st dung dé du bao va
xem xét muc do tac dong cua cac bién tiém an
dén sy gia ting ham luong tryc khuan dudng
rudt. Vi gia tri R2 = 0,445 didu nay cho thy cac
bién doc 1ap co thé giai thich dugc 44,5% bién
thién gia ting ham luong tryc khuan duong rudt.
Mit khac, két qua ude luong chuan hoa hdi quy
tuyén tinh giita cac bién doc 1ap (luong mua, thoi
gian, dia diém) véi bién phu thudc (ham lugng
Fecal coliform) cho thiy tic dong cua yéu td
luong mua twong d6i 16n (véi hé s tac dong
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tuong dwong 0,378 don vi). Piéu nay 1y giai tac
dong cua yéu tb thoi tiét (lwong mua) thong qua
chay tran d6 thi 1én thanh phan vi sinh va hé qua
lam anh huong dén chit luong nude mat [33,
34]. Yéu t6 thoi gian va dia diém ciing gop phan
vao su nhiém béan Fecal coliform va co sy dong
gop lan luot tuong g 0,310 va 0,130 don vi.

4. Két luin va kién nghi

Tir nhitng két qua nghién ciru cho thdy xu
hudng bién dong tryc khuan duong rudt cac hd
Kinh thanh Hué vuot qua Quy chuan ky thuat
qudc gia vé chét luong nude ding cho tuéi tidu
(QCVN 39:2011/BTNMT). Piéu d6 ching to
nhitg diu hiéu bao dong thuc trang nhiém
khuén t6i cac hd nuée trong Kinh Thanh Hué do
viéc tiép nhan cac ngudn thong qua nudc mua
chay tran qua khu dan cu. Két qua quan triac ham
luong Fecal coliform 1an luot & cac ho dao dong
trong khoang gia tri 350 dén 1.400 MNP/100ml

(hd Tinh Tam), 90 dén 1.100 MNP/100ml (hd
Cay Mung), 50 dén 4.050 MNP/100ml (hd Tan
Miéu) va 50 dén 3.100 MNP/100ml (hd Ho V&)
vugt so véi tiéu chudn chat lwong nude cho
phép. Nghién ciru nay chi ra ring twong quan chi
ra sy trong dong vé mdi lién hé chat ché giita
lugng mua va néng dd truc khuan duong rudt.
Pong thoi, nghién ctru con thé hién mdi tuong
quan dong thoi gitra Fecal coliform va cac yéu to
khac nhu thoi gian va dia diém. Két qua co y
nghia quan trong ddi voi mot nghién ciru thi
diém vé tac nhan lién quan dén sy nhidm ban
trye khuan dudng rudt & cac hd. Trong dé, nude
mua chay tran d6 thi kéo theo cac chét 6 nhiém
tir cac ngudn thai 1am gia tang ap luc 1én nude ho
va c6 thé s& tac dong dén sinh vat trong cac hd
nay. Do d6, can c6 chién lugc phong ngira va
kiém soat 6 nhiém nhim bao vé chit lugng nudc
cac hd Kinh thanh Hué.
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STUDY ON THE RELATIONSHIP BETWEEN PRECIPITATION
FACTOR AND FECAL COLIFORM CONTAMINATION
AT LAKES OF HUE CITADEL
Nguyen Minh Ky', Nguyen Tri Quang Hung!,
Doan Thi Quynh Tram', Bach Quang Dung?
"Nong Lam University of Ho Chi Minh City, Vietnam
2Viet Nam Meteorological and Hydrometeorological Administration, Ha Noi, Vietnam
Abstract: The aim of this study is to determine the influence of precipitation factors on Fecal co-
liform contamination at lakes of Hue Citadel. The investigation selected and monitored Fecal col-
iform at lakes such as Tinh Tam, Cay Mung, Tan Mieu and Ho Ve. Fecal coliform levels in the rainy
season were higher than the dry season s results. This is explained by the high risk of microbial con-
tamination through urban runoff in the wet season. The correlation between rainfall and Fecal co-
liform showed by Pearson coefficient with R =0.626 (p<0.01). Linear relationship between Fecal
coliform and rainfall shown as: Fecal coliform = 33.840 + 4.108* Rainfall (R°=0.392; F=19.372;
p<0.01). Lakes of Hue Citadel has affected by residential areas related to discharging pollutants into
the lake system which is significant in terms of historical and cultural relic aspects. Therefore, it is
necessary to make possibility solutions to prevent the increasing pollution and cause ecological im-
balance for these lakes.
Keywords: Fecal coliform, lake, Hue Citadel, rainfall, correlation.
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TOM TAT TINH HINH THUY VAN, MOI TRUONG
THANG 6 NAM 2019

I. TINH HINH THUY VAN

1. Bic B)

Trong cubi thang 6, trén khu vuc ving nui
Bic Bo xuét hién mua vira dén mua to, phé bién
tir 50-150mm. Mua 16n tap trung pho bién tai cac
tinh Lai Chau, Lao Cai, Ha Giang, Tuyén Quang.
L1 lich stir da xay ra tai Na Hur (song Nam Bum).
Sang sdm ngay 24/6, 1t quét da xay ra tai tinh
Lao Cai va Lai Chau: Lii quét tai xa Ban Ho (Sa
Pa, Lao Cai) da lam lam dat day tai mé dau cau
treo dan sinh gay 14t cau bic qua sudi Ban H9,
nbi trung tdm thi trdn Sa Pa va cac xa lan can
nhu: Ta Van, Hau Thao, St Pan, Thanh Phu...
L quét tai xa Hua Bum (Nam Nhun, Lai Chau)
va xa Pa V& Su (Muong T¢, Lai Chau), It da
cubn troi lan ciia cong nhan gay thiét hai vé
ngudi va nhiéu tai san cua nhan dan, gy sat 1o
nhidu tuyén duong nhu Km46+800,
Km336+870, Km302+400, Km291+100, Qudc
16 4H.

Luong dong chay thang 6 trén cac song phd
bién thiéu hut so véi TBNN tir 30-60%, thiéu hut
nhiéu nhat & thuong luu song Pa va ha luu séng
Lo, riéng trén song Gam 16n hon TBNN tir 30%.

Trén song Pa, myuc nudc cao nhét thang tai
Muong Lay 1a 183,50 (10h/3/6), thip nhét 1a
178,40m (1h/24/6), trung binh thang 1a 181,40m;
tai Ta B muc nudc cao nhét thang 1a 110,22m
(4h/12/6), thap nhét 1a 105,04m (19h/2/6), trung
binh 1a 107,31m. Luu lugng 16n nhat thang dén
hd Hoa Binh 13 3963m%/s (7h/30/6), nho nhét 1a
40m®/s (17h/1/6), trung binh cua thang la
1812m?3/s. Muc nude hoé Hoa Binh luc 19h/30/6
la 89,63m, thip hon cung ky nam 2018
(106,49m) la 16,86m.

Trén song Thao, myc nudce cao nhat thang tai
tram Yén Bai 1a 28,54m (9h/2/6), thap nhit 1a
24,74m (1h/24/6), trung binh thang 1a 25,57m,
thip hon TBNN cung ky (26,36m) 12 0,79m.
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Trén song Lo tai Tuyén Quang, myc nudc
cao nhat thang 1a 19,10m (5h/1/6), thap nhat 1a
16,28m (7h/10/6), trung binh cua thang la
17,03m, thip hon TBNN cung ky (18,55m) la
1,52m.

Trén song Héng tai Ha NoOi, muc nudc cao
nhat thang 3,02m (1h/21/6), thap nhat 13 1,64m
(13h/30/6), trung binh ctia thang 1a 2,36m, thap
hon TBNN cung ky (3,31m) 1a 0,95m.

Trén song Thai Binh tai Pha Lai, myc nudc
cao nhit thang 1a 2,10m (23h/7/6), thip nhat 1a
0,38m (9h/30/6), trung binh cta thang 1a 1,16m,
thap hon TBNN cung ky (1,41m) 14 0,25m.

2. Trung Bo

Trong théng, trén song Buoi (Thanh Hoa),
song Hiéu (Nghé An), song Krongpoko, song
bak To Kan (Kon Tum) xay ra 2-3 dot dao dong
vao cac ngay 2-4/6, 16-17/6 va 20-21/6.

Muc nudc cac song khac & Trung Bo va khu
vuc Tay Nguyén bién d6i cham. Lugng dong
chay trén cac song chinh ¢ khu vuc Trung B9,
Tay Nguyén pho bién thip hon tir 25-59%, riéng
céc song & Nghé An thiéu hut trén 70%; song
Tra Khuc (Quang Ngai), song Cai Nha Trang
(Khanh Hoa) & muc xap xi va cao hon 8% so voi
TBNN.

Tinh hinh khé han thiéu nudc xay ra cuc bo
tai ngoai ving cip nude cua cong trinh thiy loi
tai cac tinh tir Ngh¢ An dén Khanh Hoa.

3. Nam B9

Muc nudc song Cuu Long dao dong theo
triéu. Muc nudc cao nhit thang trén song Tién
tai Tan Chau 1,39m (05/6); trén song Hau tai
Chau Pdc 1,46m (05/6), cao hon TBN cung ky
khoang 0,3-0,4m.

Trén séng Pong Nai xuat hién 2 dot dao dong
nho, muc nudc cao nhat thang tai Ta Lai
110,92m (19/6).
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II. TOM TAT TINH HINH MOI TRUONG KHONG KHi VA NUOC

TINH HINH KHi TUQNG THUY VAN

THANG 6.2019

1. Moi trwong khong khi (Bui va nwé'c mura)

Cuc Ha Nbi Viét Tri | PaNing | Thanh phd
Phuong (Lang) Ho Chi
(1) (2) 3) 4) Minh
__ ©)
Bui lang tong cOng
, 3,03 6,81 7,67 3,60 8,83
(Tan/km?.thang)
pH 6,13 7,40 6,60 7,05 5,90
Do dan dién (uS/cm) 30,5 40,6 23,1 133,9 7.9
NH4" (mg/1) <0,03 0,474 0,369 3,729 <0,013
NOs (mg/l) 3,112 2,195 0,838 <0,106 <0,133
SO4* (mg/l) 0,938 3,074 3,232 7,639 0,860
CI- (mg/l) 0,502 1,171 0,459 11,87 0,640
K* (mg/l) 0,427 0,476 0,322 4,356 0,060
Na* (mg/l) 0,679 1,216 1,097 3,817 0,440
Ca?" (mg/l) 3,569 3,273 1,360 9,654 0,920
Mg2* (mg/l) 0,706 1,156 0,639 2,235 0,110
HCOs™ (mg/l) 11,0 12,8 6,1 39,1 32
2. Moi trueong nude
2.1. Nuéc song - ho chira
Tram
Yén Ha Bén Bién Nha Hoa Tri
Song Bai Noi Binh Hoa Be Binh An
o (6) () () ) 10) an (12)
Yéu to Ho
Hong Hong Kinh Pong | Sai Gon | Hoa Hb
Thay Nai Binh Tri An
Nhiét d6 (°C) 30,6 30,7 30,7 26,8 26,8 30,6 26,8
Tong sat (mg/1) 0,19 0,39 0,16 1,32 2,19 0,08 1,66
SO4* (mg/l) 10,59 | 7,222 | 8,139 5,67 454 7,029 | 4,13
CI- (mg/) 3228 | 4231 | 6916 5,78 2157 | 8,820 | 4,56
HCO5 (mg/l) 85,4 85,4 98,8 22,9 57,6 93,9 19,5
Do kiém (me/l) 1,400 | 1,400 | 1,620 | 0376 | 0944 | 1,540 | 0,320
Do cling (me/l) 1,600 | 1,853 | 1,713 | 0361 | 11,028 | 1,829 | 0292
Ca’" (mg/l) 2334 | 28,54 | 24,52 4,77 42,50 | 26,69 3,64
Mg?* (mg/l) 5286 | 5,216 | 5,939 1,49 108 6,036 1,34
Si (mg/l) 7,158 | 5,006 | 6,501 | 4222 | 3675 | 5,112 | 3291
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2.2. Nwére bién

Tram Hon Déau Bii Chay Son Tra Viing Tau
h\ (13) (Bi tim - 14) (15) (16)

Nhiét do (°C) 30,3 - 30,4 30,3 - 30,4 29,9 -29,5 26,8 - 26,8
NH." (mgN/1) 0,189 - 0,185 0,182-0,178 <0,06 - <0,06 0,145 - 0,125
NOs~ (mgN/l) 0,180 - 0,175 0,185 - 0,181 0,482 - 0,446 0,179 - 0,154
NO, (mgN/l) <0,005 - <0,005 | 0,006 - 0,006 <0,006 - <0,006 0,003 - 0,002
PO4* (mgP/l) 0,042 - 0,042 0,034 - 0,038 0,032 - 0,028 0,002 - 0,002
Si (mg/1) 1,992 - 1,987 1,994 - 1,995 4,197 - 3,826 0,715 - 1,057
Cu (mg/l) 0,004 - 0,002 0,004 - 0,005 0,0358 - 0,0367 0,062 - 0,075
Pb (mg/l) 0,003 - 0,002 0,002 - 0,003 0,009 - <0,009 0,038 - 0,033

pH 7,36 - 7,11 7,59 - 1,77 8,00 - 7,80 8,00 - 8,00

DO min (*oo) 8,5-17,8 19,9 - 20,4 252-21,7 31,6 - 32,7

Chu thich:

(1) Mua téng cong tir ngay 03 thang 06 nam
2019 dén ngay 10 thang 06/2019 & tram khi
tugng Cic Phuong (pH do tai Phong thi nghiém
sau khi nhan dugc mau),

(2) Mua téng cong tir ngay 03 thang 06 nam
2019 dén ngay 10 thang 06/2019 & tram khi
tugng Lang (pH do tai Phong thi nghiém sau khi
nhan duoc méu),

(3) Mua téng cong tu ngay 03thang 06/2019
dén ngay 10 thang 06/2019 ¢ tram khi tuong
Viét Tri (pH do tai Phong thi nghiém sau khi
nhéan dugc mau),

(4) Mua tong cong tir ngay 10 thang 6 dén
ngay 17 thang 6/2019 & tram khi twong Pa Nang,

(5) Mua tong cong tir ngay 3 thang 6 dén
ngay 10 thang 6/2019 ¢ tram khi twong Tan Son
Hoa, TP Hb Chi Minh.

(6,7, 8,9, 10) Mau ly tai tram thuy van lac
7h00 ngay 15/6/2019, (11, 12) Mau liy ¢ thuong
luu dap luc 7h00 ngay 15/06/2019,

(13) S déau 1a tmg véi ky tridu kém (7h00
ngay 07/06/2019) & tang mat; sd sau la tng véi
ky triéu cuong 18h00 ngay 06/06/2019) & tang
mat,

TAP CHI KHI TUQNG THUY VAN

(14) S6 dau 1a Gmg véi ky tridu kém (6h00
ngay 8/06/2019) ¢ tang mat; sd sau 1a ung véi
ky triéu cuong (18h00 ngay 7/06/2019) & ting
mat

(15) S6 dau 13 tmg véi ky triéu kém (18h55h
ngay 07/06/2019) & tang mat; s sau 1a Gmg véi
ky triéu cudong (10h40 ngay 7/6/2019) ¢ tang
mat,

(16) S6 dau 1a tng véi ky tridu kém (21h107
ngay 05/06/2019) & tang mit; s sau 1a Gmg véi
ky triéu cudong (14h ngay 05/06/2019) ¢ tang
mat,

Nhéan xét

Moi truong khong khi:

- Ham lugng cac chit trong nudc mua tuong
d6i thap hon cac thang mua kho,

Mobi trudng nudc:

- Nude song - ho: Ham luong cac chat trong
nudc song - ho chta twong d6i thap hon, Tai
tram Nha Bé ham luong cac chét (Cl-, SO+,
Ca?', Mg?") cao hon cung ky cac nam trudec,

- Nude bién: Ham lugng cac chat tuong ddi
thép, Tai tram Son Tra va Viing Tau ham lugng
Cu cao hon, nhung ham luong Pb thip hon ciing
ky cac nam trudc.
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