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MUC LUC
Bai bao khoa hoc

Pham Thi Minh, Tran Tan Tién: Nghién ctu dy
bao con bao Megi nam 2010 anh huong dén Viét
Nam bang hé théng du bao t6 hop WRF-LETKF han
1 - 5 ngay

Duwong Thi Thiy Nga, Nguyén Ky Phiing: Phuong
phap ty dong tinh toan chi s6 chat lugng moi trudng
tai Thanh phé H6 Chi Minh

Nguyén Viét Hung, Dwong Quéc Hung: Nhiing hu
hong dién hinh trong cic cong trinh hai van va dé
Xudt cac giai phap han ché, sira chira va ting cudong

Giap Vin Vinh, Ping Vin Diing, Nguyén Hong
Hii, Nguyén Nam Dirc: Nghién ciru dédnh gia tic
dong cua cac hd dap thuy dién ¢ thuong ngudn song
Mé Cong dén xam nhap min & Pong bang séng Ciru
Long

Buii Thi Tuyét, Pham Thi Minh: Nghién ctru dic
diém va xu thé bién d6i mua nhiét tinh Kién Giang

Linh Biao Trung, Hoang Minh Toan, Nguyén
Binh Phong: Nghién cuu st dung s6 liéu dinh vi sét
két hop voi anh radar dé canh bao dot mua 16n tir 01-
06/8/2017 trén khu vuc Tay Bic

Téng két tinh hinh khi trong thity van

Tom tat tinh hinh khi tugng, khi twong nong nghiép
va thuy van thang 12 ndm 2017 - Trung tdm Du bao
khi twgng thiy van Trung wong va Vién Khoa hoc
Khi twong Thity vin va Bién d6i khi hau

Thong bao két qua quan tric moi truong khong khi
tai mot sd tinh, thanh phd thang 12 niam 2017 -
Trung tim Mang luéi khi twgng thily van va méi
truong
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NGHIEN CUU DU BAO CON BAO MEGI NAM 2010 ANH
HUONG DEN VIET NAM BANG HE THONG DU’ BAO
TO HQP WRF-LETKF HAN 1 -5 NGAY

Pham Thi Minh!, Tran Tan Tién?

Tém tit: Bai bdo ndy trinh biy mot s6 két qua danh gid kha ning ciia hé thong dir bdo t6 hop
WRF-LETKF trong dw bao bdao han 5 ngay dwa trén 9 thir nghiém duw bao con bdao Megi 2010. Trong
dé, ngodi viéc sir dung chi so thong ké MAE (sai s6 trung binh tuyét doi), tdc gia con dwa trén mot
tiéu chudn danh gid khdc, 6 la ty sé gitta dé tan t6 hop va sai so tuyét doi. Két qua cho thdy, hé thong
WRF-LETKF ¢6 nhitng wu diém nhat dinh trong di bdo quy dao va cwong dd bio han 5 ngay. Cu
thé, sai s6 quy dao bdo giam tir 25% dén 50% o han 5 ngay tuwong vng véi 6 trieong hop du béo hiéu
qud, chiém khodng 66%, con cuwong dd bao (PMIN va VMAX), sai sé giam tir 3% dén 8% & han dir
bdo 5 ngay twong img véi 3-4 triong hop dw bdo hiéu qua, chiém khodng 36,6%. Ngoai ra, két qud
thong ké cho thdy, hé thong WRF-LETKF khi dong héa s6 liéu hon hop (vé tinh - cao khdng), cdi
thién ddng ké chdt heong diw bdo bdo so véi thir nghiém chi dong héa sé liéu gié vé tinh. Tuy nhién,
sai $6 cwong dg bio trong 12 gio tich phdn dau tién khong dwoc cdi thién nhiéu. Tir két qua trén, ¢é
thé nhan dinh rang dong héa s6 liéu gitip cdi thién chdt lwong dy bdo dai hon 1 ngay, song khéng
tae dong nhiéu dén triong xody ban dau. Vi vdy, trong hé thong dy bdo t6 hop WRF-LETKF, can
chinh xdc héa truong xody ban ddau dé két qud diw bdo han 1 ngay va dwdi 1 ngay duwoc cdi thién hon.

Tir khoa: Béng héa sé liéu, Loc Kalman, M6 hinh WRE, Béio, Du bdo 16 hop.

Ban Bién tdp nhan bai: 10/11/2017  Ngay phan bién xong: 15/12/2017 Ngay dang bai: 25/01/2017

1. Gioi thiéu

Hé thong WRF-LETKEF 14 hé théng du bao t6
hop ting dung so d6 dong hoa s liéu loc Kalman
t6 hop dia phuong hoa chuyén ddi trong mé hinh
WRF. Hé thong nay duoc phat trién tai Phong thi
nghiém nghién ciru du bao thoi tiét va khi hau-
Khoa Khi twong Thuiy van va Hai Duong -
Truong Pai hoc Khoa hoc Ty nhién boi tac gia
Kiéu Qubc Chanh [1]. Trong nghién ciru ndy tac
gia thir nghiém 9 truong hop du bao con bao Megi
v6i hé théng WRF-LETKF nham xem xét chat
lwong du bao bdo ciia hé thong WRE-LETKE.

Thong thuong, cic nghién ctru danh gia
thuong sir dung mbi quan hé gitta mot chudi gia
tri du bao va mot chudi cac gid tri quan tric tuong
ung [11]. Con trong bai toan du bao t6 hop dinh
luong co ban nhat sit dung dé danh gia 13 k¥ ning
'Khoa Khi tugng Thiy van va BDKH - Truong DH
Tai Nguyén va Moi truong TP. Ho Chi Minh
’Khoa Khi twong Thiy van vaHDH - Truong DH
Khoa hoc Ty Nhién - PH Quoc Gia Ha Noi
Email: minhpt201@gmail.com

du bao trung binh t6 hop [2].K¥ ning du béo
trung binh t6 hop c6 thé dua vao cac chi sb thong
ké, vi du nhu sai sb trung binh tuyét d6i (MAE).
Mit khac theo Wilks [11], MAE 1a thudc do sai s6
du bao ctia cac bién khi quyén lién tuc, va MAE
da duoc sir dung dé kiém dinh cac dy bao nhiét do
0 Hoa Ky.

Ngoai ra, theo Eric P. Grimit va Clifford F.
Mass [5] cho rang mdt trong nhiing cach dé xac
dinh kha ning thyc hién cua hé théng du bao t6
hop la mbi quan h¢ gitra d) tan t6 hop va d6 chinh
xac cua dy bao. Con tac gia Kiéu va cong su [7]
lai dénh gia kha nang thyc hién ctia hé thong du
bao t6 hop dua theo ty s6 gitta do tan t hop va sai
s6 tuyét d6i (ky hiéu ty s6 1a 1). Néu n>1 tuong
ung voi hé théng td hop du bao hi¢u qua, nguoc
lai néun<1, tuong tmg véi hé thong t6 hop du bao
chwa hidu qua. Cach danh gia hé thong du béo to
hop clia tac gia Kiéu & trén phi hop voi cach xéc
dinh “t6 hop tot” va “t6 hop xau” cua tic gia
Kalnay [4]. Trong do, “td hop t6t” 1a mot to hop
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bao phu duoc gia tri that (1>1) con “td hop xau”
13 d6 tan t6 hop khong pha duogc gid tri that (n<1)
nhu duoc minh hoa ¢ hinh 1.

Vi vay trong nghién ctru nay, tac gia st dung
sai s6 trung binh tuyét d6i va ty sb gitra do tan to

Nhidu duong

TS hop tot
_— Du bao tét dinh

—
—— =S "
~
\

LS

\ T+ Gia tri that

(a) \ Nhiéu &m

Trung binh t& hop

hop va sai s6 trung binh tuyét ddi dé danh gia kha
ning du bao bdo ctia hé théng WRF-LETKF.Céc
phuong phap danh gia duoc dé cap cu thé trong
phan II.

Nhidu duong
___#_

Dy bao tit dinh
A’-:f::—:rmg binh té
- hop
- - -
-

=

T hop x&u

-
-~
-~
~
-
s
~

(b) = B mEd beed ERES

~ Gia tri that

Hinh 1. So @6 cdc thanh phan ciia mét “t6 hop duw bdo tot” (a) va ” té hop dir bdo xdu” (b) trong
hé théng du béo t6 hop [4]

2. Loc Kalman t6 hop va cac phwong phap
danh gia.

2.1. Loc Kalman t6 hop

Y tudng chinh cua thuat toan LETKF 1a sir
dung ma tran t6 hgp nén nhu mot toan tir chuyén
ddi tir khong gian mé hinh dya trén cac diém
ludi trong khu vuc dia phuong da chon sang
khong gian t6 hop dua trén cac thanh phan t6
hop, va thuc hién phan tich trong khong gian t6
hop nay ¢ mdi diém ludi. Tham khao chi tiét
thuat toan Kalman t6 hop trong tai liéu ctia Hunt
va cong su, 2007 [10].

T6 hop phan tich xa cudi cung duge thuc
hién nhu sau:
x‘O =X+ X" (W +[(k-1)P]"?} M

Trong d6:X’ ma tran trung binh t6 hop;X'ma
tran nhiéu td hop; P“ma trdn twong quan sai s6
phan tich va W*1a ma tran trong sb trong khong
gian t6 hop.

2.2. Phwong phap danh gia dwa vao MAE.

Theo Wilks (1995) [11], sai sé trung binh
tuyét d6i (MAE) duoc sir dung dé danh gia cac
du bao cua bién khi quyén lién tuc. Do vay,
MAE duoc ap dung nhu mét chi sé dé danh gia
sai s6 cuong do bdo (ap suat muc bién cuc tiéu
tai tim - PMIN va tc do gi6 cuc dai gén tam -
VMAX). Vi MAE - sai s6 trung binh tuyét dbi

TAP CHI KHI TUQNG THUY VAN

duogc tinh bang cong thirc (2):

1
MAE = SiLily;—oil

Trong d6: MAE 1a sai s6 trung binh tuyét dbi;
yi la gié tri du bao; O; 1a gid tri quan trac; n 1a do
dai chudi s lidu.

2.3. Phwong phdp dinh gid dwa vao ty sé
giiva d¢ tdn t6 hop va sai so trung binh tuyét
doi

Theo Simon C. Scherrer [9], khong c6 mdt
dinh nghia chinh x4c nao vé do tan to hop. Co
nhiéu tic gia da dua ra cac dinh nghia khac nhau
vé do tan to hop, nhung mot dinh nghia d& hiéu
nhit vé do tan t6 hop chinh 1a d¢ léch chuan so
v6i dy bao trung binh t6 hop [7]. Vi vy, trong
nghién ctru nay tac gia cling xem do tan t6 hop
1a d6 léch chudn so v&i trung binh t6 hop. Do
1éch chuén xac dinh theo biéu thirc (3) [11]:

. 1 = €)
D¢ tin = RMSE = /;Z?(yi —y)?

Trong d6: RMSE la d¢ 1éch can quan phuong
trung binh - do léch chuén; yi la gia tri cua cac
thanh phan t6 hop; ¥ 1a gia tri trung binh t6 hop;
n 1a s6 thanh phan t6 hop.

Ky hiéu 1 1a ty s6 gitra d6 tan to hop va sai s6
trung binh tuyét d6i, khi d6 ta c6 biéu thirc (4):

__ RMSE
"~ MAE )

@
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Néu n>1, hé théng du bao td hop hi¢u qua,
trong ung véi do tan to hop phu dwoc “gia tri
that”. Pay 1a truong hop mong doi cua tat ca cac
hé théng t6 hop.

Néu n<1, hé théng du bao t6 hop kém hiéu

PE =R, * arccos[sin(al) * sin(a,) + cos(ay) * cos(ayy * cos(B; — Bz)]

Trong d6: Re 1a ban kinh trai dat (6378.16
km); au, a2 1a vi d§ cua tam bao thuc té va thm
bao do md hinh dy bao (dv radian); B1, B2 la kinh
dd cuia tAm bdo thuc té va tam bio du béo (dv ra-
dian). Sai s6 trung binh khoang cach dugc tinh
nhu sau:

_ Z?=1P E;j

MPE; (©)

Trong d6: PE 1a sai s6 khoang cach cua ting
truong hop du bédo; n 1a sb truong hop thu
nghiém; j 1a han du bao.

3. M6 ta thi nghiém

3.1. Céu trisc mién lwéi thiv nghiém

Mién ludi thiét ké cho thir nghiém dy bao con
bdo Megi 1a lu6i 16ng gdm 2 mién tinh v6i do
phan giai ngang twong tng 36/12 km, mién ludi
1 gom 203x203 diém ludi va mién ludi 2 1a
181x181 vé&i tam mién tinh ¢6 dinh & 120°E va
18°N sur dung trong m6 hinh WRF phién ban
3.3.1. Diéu kién bién dugc cap nhat 6 gid mot
1an tir md hinh du bao toan cau GFS. Ngoai ra,
s lidu cao khong va s6 liéu vé tinh duoc lay trén
cac trang website [12], trong d6 s liéu cao
khong duogc bo sung thém mot s6 tram trén khu
vuc Viét Nam.

3.2. Ciu tric té hop

Pé danh gia kha nang du bao bio cua hé

BAI BAO KHOA HQC

qua, ing v6i do tan to hop khong phu dugc “gia
trj that”. Truong hop nay xay ra & hau hét cac hé
thong t6 hop.

Sai s6 quy dao tinh theo cong thuc (5):

()
thong WRF-LETKF, tac gia tién hanh thir
nghiém dy bao con bao Megi 2010 v6i han 5
ngay (12Z15 - 00Z19) theo 3 truong hop: a) du
bao tat dinh véi diéu kién ban dau va diéu kién
bién tir md hinh toan cau GFS (CTL); b) du bao
t0 hop v&i diéu kién ban dau dugc tao ra tir
LETKF dong héa sb liéu vé tinh (CIMSS); ¢) va
du bdo t6 hop véi diéu kién ban dau dugc tao ra
tir LETKF dong hoa sb liéu hdn hop vé tinh va
cao khong ( MIX) véi 21 thanh phan té hop.

Trong d6 du bao tat dinh voi diéu kién ban
dau va diéu kién bién tir m6 hinh toan cau GFS
(CTL) vdi so dd vi vat Iy 3 16p don, so dd tham
s6 hoa birc xa song ngan va song dai rrtmg, so
dd tham s héa 16p bién YSU va so db tham sb
héa d6i luu Betts Miller Janjic; Du bao to hop
v6i diéu kién ban dau duoc tao ra tir Kalman to
hop ddng hoa sb gi6 vé tinh (CIMSS), va s6 lidu
hdn hop (MIX) cho 21 thanh phan t6 hop so d6
vat Iy khac nhau twong tng véi 21 1an dy bao.
Vi hién tai trong m6 hinh WRF V3.3.1 c6 cac
so' dd tham s6 hoa vi vat ly, tham s6 hoa buc xa
song dai va song ngin, tham sb hoa d6i luu;
tuong ung vai cac lya chon nhu trong bang 1, do
d6 co thé két hop gilta céc so dd vat 1y khac
nhau d6 dé tao ra thanh phan t6 hop twong tng
v6i 1 du bao (bang 2).

Bdng 1. So d@o tham sé héa trong mé hinh WRF iing véi cdc lywa chon cu thé

So do Ki hi¢u Cic option
=1, Kessler scheme
=2, Lin et al. scheme
=3, WSM 3-class simple ice
Vi vat ly mp_physies  scheme

Burc xa song ngan

Dbi luu cu_physics

ra_sw_physics

=4, WSM 5-class scheme

=5, Ferrier (new Eta) microphysics
=6, WSM 6-class graupel scheme
=1, Dudhia scheme

=2, Goddard short wave

= 1, Kain-Fritsch (new Eta) scheme
= 2, Betts-Miller-Janjic scheme
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Bdng 2. Thanh phan t6 hop tuwong iing véi cdc lya chon so do vit 1y khéac nhau

Ra Iw_ Ra sw_ mp

To hep physics physics physi_cs cu_physics
001 1 2 1 1
002 1 1 1 2
003 1 2 1 2
004 1 1 2 1
005 1 2 2 1
006 1 1 2 2
007 1 2 2 2
008 1 1 3 1
021 1 2 6 1
3.3. Thir nghiém dw bdo con bao Megi 2010
QDZ1B0OCT2010 UTC time

26N

i B T e ]
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o 9z m & @
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217500 22700 2300
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Hinh 2. Quj dao bdo trung binh t6 hop (mau tim), quan trdc (mau den), cac thanh phan té hop

(dwong manh tim), va truong hop CTL (xanh la cdy) cua con bdo Megi trong triecong hop CIMSS
(hinha) va trwong hop MIX ( hinh b), va bién trinh dp sudt muc bién cuc tiéu cia cdc thanh phan
16 hop (dwong manh tim), trung binh té hop (mau den), va quan trdc (xanh dwong) trong trurong
hop CIMSS (hinh a giita) va truong hop MIX (hinh b gitta). Hinh (a phai) twong tw hinh (a giita)

Véi gié bé mat 10 m cuee dai. Bdt dau di bdo liic 00 gio ngay 18/10/2010

TAP CHI KHI TUQNG THUY VAN
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Hinh 3. Bién trinh dp sudt muwc bién cuc tiéu, quan trdc (d6) va dw bdo tat dinh (CTL- xanh
dirong) va dy bdo t6 hop (CIMSS-xanh ld cday; MIX-tim)(trdi); (phdi) trong tw hinh (trdi) véi bién
trinh gi6 bé mdt cyc dai. Thoi diém bat dau dy bdo 00 gio ngay 18/10/2010

Phan nay tic gia minh hoa mét trudng hop du
bao con Megi luc 00 gio UTC ngay 18/10/2010
trong cac thir nghiém CTL, CIMSS va MIX, véi
truong gié phan tich va quan tric dugc dua ra
trong hinh 4.

Hinh 2 chi ra két qua du bao qui dao con bio
Megi tir truong hop CIMSS va truong hop MIX
v6i thoi diém bat dau du bao lac 00 gio (UTC)
ngay 18/10/2010. Qua d6 cho thay trong ca 2
truong hop quy dao bio déu giam do léch dong
va c6 sai s6 nho hon so v6i thir nghiém CTL.
Trong do6 truong hop CIMSS sau han du bao 3

ngay, quy dao bao léch vé phia tiy so vdi quy dao
thuc va c6 sai s6 quy dao han du bao 5 ngay la
259 km. Con quy dao bao trong truong hop MIX
sau khi d6i huéng, quy dao bdo gan nhu song
song v6i quy dao thuc véi sai sé quy dao han 5
ngay la 179 km. Tuy nhién, ¢ han du bao 3 ngay
sai s6 quy dao trong trudng hgp CIMSS nho hon
s0 véi sai s6 quy dao trong truong hop MIX.

Con cudng d6 bao duoc thé hién trong hinh 3,
1a bién trinh khi ap cuc tiéu gan tim va téc do
gio bé mit cuc dai cua 3 thir nghiém CTL,
CIMSS va MIX.
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Hinh 4. Truong gi6 phan tich do LETKF dong héa so liéu cao khéng (a, b va ¢) va hén hén hop (cao
khéng+gié vé tinh) (d, e va f) (mau do) va gié quan tréic cao khéng (mau den) va gio vé tinh (mau
xanh) luc 00 gio UTC ngay 18/10/2010 o cac myc 750 hPa (a, d), 300 hPa (b, e) va 200 hPa (c, f)
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4. Kha ning du bio bido cia hé théng du
b4o t6 hop WRF-LETKF

Dé thdy duoc hiéu qua cia WRF-LETKF,
ngoai viéc st dung thir nghiém ddi chimg CTL
tac gia con tinh sai sé du bao quy dao va cudong
dd bdo ctia mo hinh toan cau GFS.

4.1. Dw bao quy dao bdo

Trung binh sai s6 quy dao cua 9 truong hop
thir nghiém duoc thé hién trong hinh 5. Nhin
chung, trong ca 2 thtr nghiém CIMSS va MIX,
cho sai s6 nho hon trong thir nghiém CTL va
GFS, v6i sai s6 quy dao han 5 ngay trong thu
nghiém CIMSS va MIX lan luot 1a 300 km va
200 km, twong ty & han du bao 4 ngay sai s6 quy
dao trong thir nghiém MIX giam dang ké so véi
trung binh sai s6 quy dao trong thir nghiém
CIMSS. Con ¢ han dy bao 3 ngay va ngan hon
thi hdu nhu dong hoa s6 liéu vé tinh hiéu qua
hon, tuy nhién sai sb quy dao gitra 2 truong hop
chénh 1éch khong nhiéu (hinh 5). Két qua du bao
quy dao bao dugc cai thi€én mot mat la do truong
ban dau dugc bo sung thém cac thong tin quan
tric nhd d6 dong moéi trudng duoc méd phong
mot cach déy dt hon, mat khéc 1a do sai s noi
tai cia m6 hinh dugc khic phuc bang viéc sir
dung cac thanh phan t6 hop da vat Iy [7].
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100 -

0 m

Sai s6 quy dao bio (km)

00-h  24-h  48-h  72-h 96-h 120-h
Han dy bao (gio)

Hinh 5. Sai s6 quy dao bdo trung binh ciia 9
truong hop thir nghiém, MIX (mau xam sam),
CIMSS (mau xam nhe); CTL (mau xam), va
GF'S (mau den).

Ngoai ra, kha ning dy bao cia hé thong
WRF-LETKF con dugc danh gia thong qua ty
s6 giita d6 tan td hop va sai sb quy dao (n) [7].
Két qua thong ké cac ty s6 16n hon 1 duoc dua
ra & Bang 3.
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Bang 3 cho thay hé théng WRF-LETKF dong
hoa s6 lidu hdn hop (MIX) dy bao quy dao bio
hi€u qua (do tan phu duoc gia tri that) 6 han 5
ngdy véi 6 trudng hop thir nghiém c6 ty sé 1 16n
hon 1, chiém khoang 67%, trong khi thir nghiém
CIMSS chi c6 1/9 truong hgp thu nghiém co ty
s 1 16n hon 1, chiém khoang 11.1% . Con & han
4 ngay thir nghiém MIX c6 sb truong hop du bao
hiéu qua 1a 8 truong hop, chiém khoang 88.8%
trong khi thir nghiém CIMSS chi ¢6 3 truong
hop du bao hiéu qua, chiém khoang 33.3%.
Tuong tu ¢ han 3 ngay thir nghiém MIX cling c6
nhiéu trudng hop du bao hiéu qua hon thir
nghiém CIMSS. Nhu vay, trong tht nghiém
MIX s trudng hop du bao quy dao bio hiéu qua
& han dy bao dai hon 3 ngay 14 16n hon so v&i s6
truong hop du bao quy dao bao hi€u qua trong
thir nghiém CIMSS. Cin clr vao két qua thong
ké trén, tac gia co thé nhan dinh rfmg hé théng
WRF-LETKF du bao quy dao bao han 5 ngay
hiéu qua. Két qua nay khang thém vai trd cia
viéc bd sung s6 lidu quan tric cao khong vao qua
trinh déng hoéa sb liéu vé tinh béng loc Kalman
t6 hop dia phuong héa bién doi.

Bdng 3. Thong ké cdc truong hop hé thong

WRF-LETKF su bao quy dao bdo hiéu qua

trong hai thu nghiéem CIMSS va MIX

HDB CIMSS MIX
(gio) (trwong hgp)  (trwong hop)
24-h 0 2

48-h 2 1

72-h 3 4

96-h 3 8

120-h 1 6

4.2. Dw bdo cwong dj bdao

Trong phan nay tac gia xem xét kha nang du
bado cudng do bao cua hé théng WRF-LETKF
dua trén 9 truong hop thur nghiém.

4.2.1. Kha nang du bado ap sudt cuc tiéu tai
tam ciia hé thong WRF-LETKF

Két qua dy bao cudng do bio trong 9 truong
hop khao sat cho trung binh sai sé tuyét doi ap
sudt muc bién cuc tiéu tai tm (PMIN) phu hop
v6i cac nghién ciru trude day [6]. Cu thé, sai s6
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PMIN trong thu nghiém MIX va thu nghiém
CIMS nhé hon so vé6i sai sé6 PMIN trong thir
nghiém CTL va GFS ¢ hau hét cac han du bao
(hinh 3). Cac két qua trén 1a do hé théng WRF-
LETKF khic phuc duoc sai s6 do cac qua trinh
vat 1y khong duge mo ta mot cach day du trong
mé hinh sb bing phwong phap da vat 1y [7].
Ngoai ra két qua du bao quy dao tdt trong hai thir
nghiém MIX va CIMSS (phan 4.1) ciing tac
dong dang ké dén k¥ nang du bao cuong do bio.
Mit khac, khi so sanh sai s6 PMIN trong thir
nghiém MIX véi sai so PMIN trong thir nghiém
CIMSS, cho thiy thir nghiém MIX c6 sai sd
PMIN nhé hon so véi sai s6 PMIN trong thtr
nghiém CIMSS (hinh 6). Két qua nay cho thiy,
ngoai tac dong cua thanh phan da vat 1y dén ky
ning du bao cuong do[6], thi viéc bo sung thém
cac thong tin quan tric vao truong ban dau cua
mo hinh s ciing gop phan khong nho trong viée
nang cao chit lugng dy bao cuong do bio.

w N
S O

t muyc

sai s0 ap sua
—_ N W A
(=)

bién cuc tidu (hPa)
S O O O

00-h  24-h  48-h  72-h  96-h

Han dy bao (gio)

120-h

Hinh 6. Trung binh sai sé tuyét doi dp sudt muc
bién cue tiéu, MIX (mau xdm sdm); CIMSS (mau
xam nhe); CTL (mau xam), va GFS (mau den).

Tiép theo tac gia xem xét kha ning dy bao
PMIN cua hé thdng WRF-LETKF thong qua ty
s6 d6 tan to hop va sai sé tuyét ddi (). Bang 4
thdng ké cac truong hop du bao hiéu qua (n>1)
trong hai tho nghiém MIX va CIMSS. Can ctr
vao ty s6 1, cho thiy trong 9 truong hop du bao
thtr nghiém, c6 6 truong hgp du bao PMIN hi¢u
qua trong thir nghiém MIX & han du bao 4 ngay,
con trong thtr nghi¢m CIMSS thi chi ¢6 1 truong
hop du bao hi¢u qua. Trong khi ¢ cac han du bao
2 ngdy, 3 ngdy va 5 ngdy sb truong hop du bao
hi€u qua trong hai thir nghi¢ém MIX va CIMSS la
twong duong nhau.
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Bdng 4. Théng ké cdc truong hop hé thong
WRF-LETKF du bado ap sudt mye bién cuc tiéu
hiéu qua trong hai thur nghiéem CIMSS va MIX

Han du bao CIMSS MIX
(gio) (trwong hgp)  (truwdmg hop)
24-h 5 7
48-h 6 6
72-h 9 9
96-h 1 6
120-h 4 3

Nhu vay, qua viéc khao sat ty s6 do tan va sai
sO tuyét dbi cho thay, hé thongWRF-LETKF c6
kha ndng du bao PMIN tdt & cac han du bao, nhat
la khi déng hoéa sb liéu hon hop s6 liéu vé tinh va
cao khong thi hé WRF-LETKF c6 k¥ nang du
bao hi¢u qua ¢ cac han du bao dai hon 3 ngay.

4.2.2. Kha nang du bao toc do gio cuc dai
gan tam ciia hé thong WRF-LETKF

Dbi vai te do gid bé mat cuc dai (VMAX),
& mot s6 han du béo, trung binh sai s6 tuyét dbi
trong thtr nghiém MIX va thtr nghiém CIMSS
nho hon so voi thir nghiém CTL va GFS (hinh
7). Tuy nhién, & mot s6 han du bao nhu 12 gio,
84 gio va 108 gid (khong dua ra ¢ day), sai sd
VMAX trong thtr nghiém CTL lai nhé hon so
v6i 2 thir nghiém MIX va CIMSS. Két qua nay
c6 thé 1a do do phan giai cia mé hinh (12 km)
chwa du tinh dé co thé mo phong duogc ciu tric
ctia bdo. Ngoai ra, ciing do s truong hop thir
nghiém con it (9 truong hop), nén chua c6 mot
danh gia toan dién vé kha nang du bio VMAX
ctia hé théng WRF-LETKF.

35.0
30.0
25.0 -
20.0 -
15.0 A
10.0 A
5.0
0.0 -

dai (m/s)

sai s0 toc do gio bé mit cuc

00-h  24-h 48-h 72-h  96-h 120-h

Han du bao (gio)

Hinh 7. Trung binh sai sé tuyét doi gié bé mdt

cuyee dai trong do, MIX (mau xam sagm), CIMSS

(mau xam nhe); CTL (mau xam); va GFS (mau
den).
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Trong 12 gio tich phan dau tién, VMAX
(hinh 7) va PMIN (hinh 6) trong cac thir nghiém
CIMSS, MIX, va CTL déu c6 sai sb 16n, sai sd
nay la do xody ban dau trong s6 liéu du béo toan
cau yéu, do d6 phai mat mot thoi gian nhat dinh
Xody méi ¢6 thé phat trién phu hop véi co ché
dong luc thyc té cia bio. Pidu nay phu hop véi
nhitng nghién ctru trudc ddy vé tim quan trong
ctia ban dau hoa xoay trong du bao xody thuan
nhiét déi [3, 8]. Con sai s6 VMAX trong thir
nghiém MIX ciing thip hon hodc cao hon sai s6
VMAX trong thir nghiém CIMSS & mét s6 han
du bao. Nhung nhin chung, trong du bao cuong
d6 thir nghiém MIX van c6 nhitng wu diém nhat
dinh.Két qua GFS thi ¢6 sai s6 cao hon cac thir
nghiém con lai.

Tiép theo, dé danh gia kha ning dy bao
VMAX ciia h¢ thing WRF-LETKEF, tac gia dua
vao ty s gitta d6 tan to hop va sai s6 tuyét ddi du
bao (n) tuong tu khi danh gia kha nang du bao
PMIN cua hé thong WRE-LETKE. Bang 3 thong
ké cac truong hop hé thdng WRF-LETKF dy
bdo VMAX hiéu qua (co ty sé n>1).

Tir Bang 5 ta thiy, & han dy bao tir 1 dén 3
ngay thir nghiém MIX va CIMSS c6 sb truong
hop du bao hiéu qua 1a bang nhau, trong khi &
han du bao 4 ngay, thir nghi¢ém MIX c6 4 truong
hop du bao hi¢u qua, con thir nghi¢m CIMSS chi
c6 1 truong hop du bao hi¢u qua. Con ¢ han dy
bao 5 ngay, CIMSS lai cho s trudng hop du bao
hiéu qua nhiéu hon so véi thir nghiém MIX
(Bang 5). V& co ban, do trong thir nghiém MIX
va thir nghiém CIMSS, cau hinh t6 hop cta hé
thong WRF-LETKF 1a nhu nhau, nén sy khéac
biét trong két qua du bao cta hai thir nghiém nay
chi do viéc bd sung sb liéu cao khong vao qua
trinh dong hoa sb lidu cao khong (MIX). Mat
khac, do s6 truong hop thir nghiém con it, nén
chua thé dwa ra mot két luan day di vé kha nang
du bio VMAX ciia hé thong WRF-LETKEF.

Dbi v6i du bao cudng do bio, hé thdng WREF-
LETKF cho két qua du bao PMIN tét hon so voi
VMAX. Tuy nhién, do do phan giai con tho (12
km), nén chua thé chi tiét dugc cu truc cua bio,
do vay két qua du bao cuong do con co nhimng
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han ché nhat dinh. Nhung xét trén téng thé, hé
thong WRF-LETKF ciing nang cao dang ké chat
lugng du bao cuong do bao.
Bdng 5. Thong ké cdc truong hop hé thong
WRF-LETKF su bdo téc do gio bé mat cuc dai
hiéu qua trong hai thu nghiem CIMSS va MIX

Han du bao CIMSS MIX
(gio) (trwong hop)  (truong hop)
24-h 4 6
48-h 9
72-h 5 5
96-h 1 4
120-h 4 2

5. Két luan

Két qua danh gia kha nang du bao quy dao va
cuong do bao cua hé théng WRF-LETKF dua
vao két qua cua 9 truong hop du béo quy dao va
cudng d6 bio con bio Megi 2010. Sai s6 du bao
quy dao bio giam dang ké trong thir nghiém
MIX so v6i két qua dy bao GFS va thir nghiém
CTL, dac biét la ¢ cac han du bao dai hon 3
ngay. Trong khi thir nghiém CIMSS cho sai s6
du bao quy dao 16n hon so véi thir nghiém MIX
nhung lai nhé hon so véi thu nghiém CTL va
GFS, két qua nay phu hop vé6i cac nghién ciru
truéc day vé kha ning ning cao chat luong du
bao quy dao bio khi ddng hoa s liéu vé tinh
bang loc Kalman t6 hop [7]. Nhu vay, hé thong
t6 hop WRF-LETKF dong hoéa dong thoi 2 loai
s6 liéu vé tinh va cao khong da cai thién dang ké
két qua du bao quy dao bao Megi han 5 ngay.

Dbi v6i du bao cudng d6, qua théng ké két
qua ctia 9 truong hop thir nghiém cho thiy, dy
bao PMIN trong thtr nghiém MIX hi¢u qua hon
trong thir nghiém CIMSS, véi sai s6 du bao
PMIN cua thir nghiém MIX nho hon déng ké so
v6i sai s6 PMIN trong thir nghiém CIMSS 6 hau
hét cac han du bao, trong khi GFS cho sai sb
cuong do cao hon cac thu nghiém con lai. Nhu
vdy, s liéu quan tric duoc b sung trong dau
vao ctia md hinh co tac dong tich cuc dén ky
ning du bao PMIN. Nhung d6i v6i VMAX, tiy
tung han du bdo ma thir nghiém MIX hay thtr
nghi¢m CIMSS du bao VMAX hi¢u qua. Tuy
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nhién, nhitng danh gia nay chi dua vao 9 truong
hop thir nghiém, nén chua thé dua ra két luan day
du vé kha nang du bao cuong dd bao cua hé
thong WRF-LETKF. Nhung budc dau ta c6 thé
khang dinh, hé théng WRF-LETKF ddng hoa
dong thoi s6 liéu vé tinh va cao khong nang cao
k¥ ning du bao yéu té PMIN.

Tuy nhién, & cac thoi diém tich phan 12 gid
dau tién, két qua dy bao cuong do cua hé théng
WRF-LETKF chénh léch kha nhiéu so véi quan
trac (hinh 6, hinh 7). Két qua nay cho thiy, hé
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thdng WRF-LETKF c6 thé nang cao k§ ning dy
béo cudng do trong cac han du béo tir 2 ngay dén
5 ngay, nhung khong khic phuc dugc trudng
xody ban dau yéu ctia mé hinh toan cau hay dong
héa sb liéu chi co tac dung cai thién dong
moitruong va tac dong dang ké dén két qua du
bao cuong d6 ¢ han du bao sau 1 ngay. Vi vay,
dé hé thing WRF-LETKF nang cao chét lugng
du bao bao & nhitng han dy bao trudc 1 ngay, thi
trudng xody ban dau phai dugc ban dau hoa tot.
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STUDY ON THE IMPACTS OF MERGI TYPHOON IN 2010 IN VIET
NAM BY USING WRF-LETKF FORCAST SYSTEM

Pham Thi Minh', Tran Tan Tien?
'Department of Meteorology, Hydrology and Climate Change - HCMC University of Re-
sources and Environment
“Department of Meteorology, Hydrology and Climate Change- Hanoi University of Science,
Viet Nam National University

Abstract: The paper presents some results of the verification of the WRF-LETKF system to 5-day
typhoon forecast based on 9 forecasting cases of the typhoon Megi (2010). Whereas, the mean ab-
solute error (MAE) statistical index and the ratio of the ensemble spread over the errors are used to
verify the performance of the WRF-LETKFE system. The results in this study show that the use of the
WRF-LETKF can improve the intensity and track forecast skills for 5 days. Specifically, it is found
that the 5-day track errors can be reduced to 25 and 50 % which correspond to six good forecast-
ing cases that is approximately 66 percent, and the 5-day intensity error decrease to 3 and 8% which
correspond to 3 - 4 good forecasting cases that is approximately 36,6%. In addition, the statistical
results suggest that the WRF-LETKF system assimilates the mixed data which is producted from
satellite and sounding data can improve typhoon forecast skills which are better than those when
only the satellite data is assimilated. However, the intensity error in the 12- hour first integration is
improved very a litte. This result show that assimilated data can improve better forecasts for 2-day,
3-day, or longer, but don't have impact on the initial vortex. Thus, the WRF-LETKF ensemble pre-
diction system has to be exact as the initial vortex to the I-day and under 1-day forecast results
which are improved more.

Keywords: Data assimilation, the Kalman filter, WRF model, Typhoon, ensemble forecasting.
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PHUONG PHAP TU PONG TINH TOAN
CHI SO CHAT LUQNG MOI TRUONG TAI
THANH PHO HO CHI MINH

Duwong Thi Thity Nga" Nguyén Ky Phung'

Tém tit: Chi so chdt liwong méi trieong mede mat WQI va chi sé chdt lwong méi trwong khong
khi AQI dwoc sir dung dé danh gid nhanh chdt lwong méi truong nuwée va khong khi. Bai bdo gidi
thiéu phwong phdp tw ddng tinh todn chi sé WQI va AQI bang phan mém tw xdy dung. Phwong phdp
tinh todn chi sé chdt hwong méi truong mede, khong khi do Tong cuc Méi triong (TCMT) ban hanh
sé dwoc két hop véi phirong phdp xir Iy tr ddng trén phan mém la cdc phwong phép chii dao dwoe
thuwe hién trong nghién ciru. Két qua tinh todn cdc chi sé chat hrong méi trieong tw dong trén phan
mém ciia tac gid c6 dg chinh xdc twong iing véi phirong phdp tinh todn thii cong truyén thong. Viéc
tinh todn ti dong cdc chi sé chat lwong méi truong sé givip cong tac xir Iy dir liéu méi truong dwoc

dé dang va chinh xdc, cdp nhdt théng tin vé tinh hinh é nhiém méi truong nhanh chéng hon.

Tir khoa: AQI, Khong khi, Nuoc, WQOL

Ban Bién tap nhan bai: 08/12/2017 Ngay phan bién xong: 12/01/2018 Ngay dang bai: 25/01/2018

1. Mé dau

Chi s chét lugng méi trudng nude (WQI) 1a
moét chi s6 duogce tinh toan tir cac thong s6 quan
tric chét lugng nudce, dung dé mé ta dinh luong
vé chit lwong nude va kha nang s dung cua
ngudn nude do; duge biéu dién qua mot thang
diém trong khoang tir 1 - 100, néu con s6 16n hon
chtng to chat lwong nude tot hon mong doi.

Chi s6 chat lwong khong khi (AQI) 1a chi s6
dugc tinh toan tir cac thong s quan trac cac chat
6 nhiém trong khong khi, nhim cho biét tinh
trang chat luong khong khi va mic do anh
huong dén sirc khoe con nguoi, duoc biéu dién
qua mot thang diém.

1.1. Téng quan tinh hinh nghién ciru trong
va ngodai nuwdc

Hién c6 mot sb nghién ctru vé tinh toan chi
sO chat luong moi truong trén thé gisi va Viét
Nam nhu:

Trang web dy an WQI - The WQI (Water
Quality Index) Project [31] c6 hd trg viéc tinh
toan chi s6 WQI khi ta nhap cac gia tri Nitrate,
Phosphate, DO,.. Bén canh d6 website nay con

"Vien Khoa hoc va Cong nghé tinh todn
Email: ngadtt@hcmus.edu.vn

biéu dién cac chi s6 WQI vé mit khong gian trén
ban d0, ciing véi d6 n6 cung cap rat nhidu thong
tin vé chét lugng nudc giup nguoi dung dé dang
nam bat thong tin.

Website EPA - AQI Calculator [32] 1a web-
site ctia t6 chirc bao vé moi truong My. N6 ¢d
chuong trinh ho trg viéc tinh toan chi AQI khi
ban nhap vao 6 ndng do cua thong sé ma ban can
quan tim no sé tinh toan chi s AQI va cho ban
biét chit luong khong khi ngoai troi sach hay 6
nhiém, cing véi dé su anh hudong cia ndng do
chit 6 nhiém day dén sirc khoe cta ban nhu thé
nao?. Ngoai ra chi sé AQI con biéu dién bang
nhitng mau sic khac nhau, giup nguoi d& dang
nim bit théng tin.

Ngoai ra Website EPA con thé hién chi sd
AQI trén ban do, giup ngudi dung dé dang nam
bt thong tin vé chat lvong méi truong khong khi
& thoi diém hién tai.

O Viét Nam viéc tinh toan cac chi sb chét
lugng moi truong cha yéu 1a diung phan mém
Excel, thiét 1ap cac ham tinh toan chi sd va st
dung cong cu vé biéu dd duoc hd tro dé thuc
hién danh gia chat luong méi trudng.Hién nay,
hau nhu c6 rat it nghién ctru vé viéc xdy dung
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phan mém cho phép nguoi ding nhap bo dir lidu
chit lvong nudc, khong khi dé tw dong tinh toan.

Do vay, mot van dé duoc dit ra cua nghién
ctru 1a tw xay dung phan mém cho phép tu dong
tinh toan cac chi s6 WQI, AQI khi ngudi dung
dua dir liéu dang tap tin Excel vao hodc nhap dir
lidu tryc tiép trén giao dién phan mém.

1.2. Phwong phap nghién ciu

Nghién cuu nay dugc thyc hi¢n bé’lng cac
phuong phap chinh sau day:

- Phuong phép tinh toan chi sé6 WQI do
TCMT ban hanh [2], [4].

- Phuong phap tinh toan chi sé AQI do
TCMT ban hanh [1], [2], [3].

- Phuong phép tinh toan tu dong céac chi sb
chat luong moi trudng bang phan mém [31],
[32].

1.3. Muc tiéu nghién ciru

Do da s cac nha nghién cuu tai Viét Nam
déu tinh toan chi s6 WQI, AQI bang cach sir
dung phin mém Excel mot cach thii cong, rat
mat thoi gian, doi khi thiéu chinh xac va ciing
khong c6 dugc b dir licu déy da phuc vu cong
tac phan tich chat lvong méi trudng nén muc tiéu
chinh cta nghién ctru dugc dat ra 1a xay dung
phan mém va phuong phép tinh toan ty dong céc
chi s6 chét luong méi truong (WQI, AQI) trén
phan mém cho khu vyc TP. H5 Chi Minh
(TPHCM) dé gitip viéc tinh toan cac chi s6 WQI,
AQI dugc nhanh chong, chinh xac va co thé luu
trit dir liu dau vao, két qua tinh toan vao co so
dir liéu, phuc vu cong tac phan tich, giam sat moi
truong sau nay.

2. Phuwong phap nghién ciru va tai li€u thu
thap

2.1. Pham vi va khong gian nghién ciru

Dé tai nghién ctru tinh toan cac chi s cht
luong mai truong nude, khong khi tai TPHCM.

2.2. Dir liéu sw dung trong nghién ciru

Dir li¢u 1a cac thong s chat lugng nudc,
khong khi dugc quan tric tir nam 2010 dén 2018
do S6 Tai nguyén Moi truong TPHCM cung cép.

2.3. Phwong phap nghién ciru

TAP CHI KHI TUQNG THUY VAN

2.3.1. Phwong phdp tinh todn chi sé chat
lwong moi truong nuoc do TCMT ban hanh

1) Cac nguyén tic xay dung chi s6 WQI

- Bao dam tinh phu hop.

- Bao dam tinh chinh xac.

- Bao dam tinh nhat quan.

- Bao dam tinh lién tuc.

- Bao dam tinh sin co.

- Bao dam tinh c6 thé so sanh.

2) Muc dich cua viéc st dung chi s6 WQI

- Panh gi4 nhanh chét luong nude mit luc dia
mot cach tong quat.

- C6 thé duoc str dung nhu mot ngudn dir lidu
de xay dung ban do phan vung chat luong nudc.

- Cung cip thong tin méi trudng cho cong
dong mat cach don gian, dé hiéu, tryc quan.

- Néng cao nhén thirc vé méi trudng.

3) Quy trinh tinh toan va str dung WQI trong
danh gia chat moi truong nudc

- Budc 1: Thu thap, tap hop s6 liéu quan tric
tor tram quan trac chat lugng moi truong nudc
mat luc dia (so0 li¢u da qua xu 1y).

- Budc 2: Tinh toan cac gia tri WQI thong s6
theo cong thirc.

- Budc 3: Tinh toan WQI

- Buéc 4: So sanh WQI vdéi bang cac muc
danh gia chat lugng nudc

4) Phuong phép tinh toan chi sé6 WQI do
TCMT ban hanh

Phuong phap nay 4p dung d6i v6i co quan
quan 1y nha nude vé moi trudng, cac to chuc, ca
nhan c6 tham gia vao mang ludi quan tric moi
truong va tham gia vao viéc cong bd thong tin
vé chat luong moéi truong cho cong dong.

5) Tinh toan WQI thong sd

WQI théng s (WQISI) duoc tinh toan cho
cac thong s BODs, COD, N-NHs, P-PO., TSS,
d6 duc, Tong Coliform theo cong thirc nhur sau:

i — 9i+1 (1)

WQlg = ——d1
st = Bpyy - BR,

(BPiy1 — Cp) + Gisa
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Trong do:

BP:: Nong d6 gi6i han dudi cua gia tri thong
s6 quan tric dugc quy dinh trong bang 1 twong
ung voi muc i.

BP;i.i: Nong d6 giGi han trén ciia gia tri thong
s6 quan tric dugc quy dinh trong bang 1 twong
ung voi muc i+1.

gi: Gia tri WQI ¢ muc i da cho trong bang
tuong g voi gia tri BP:.

gi+1: Gid tri WQI & muc i+1 cho trong bang
twong ung voi gia tri BPi+1.

Cy: Gia tri cua thong sé quan tric dugc dwa
vao tinh toan.

Bang 1. Bang quy dinh gia tri q;, BP;

Gid trj BPi quy dinh ddi wii timg théng so
- N- P- Ba .

1| g; BOD:s | COD NHs PO duc TsS Coliform

(mg/L) | (mgL) (ma/L) (mgiL) ‘m.[ ) (mgL) (MPN/100mL)
1100 | =4 =10 =01 =01 =5 =20  =32500
2 |75 |6 | 15 0.2 0.2 20 a0 5000
3 [S0 )15 30 0.5 0.3 30 50 7500
4 |25 |25 S0 | 0.5 ] 100 10.000
51 =50 =80 =5 =6 =100 =100 = 10,000

(Naudn tai ligu : Ting Cuc Mai Trudng)
6) Tinh toan WQI

Sau khi tinh toan WQI ddi voi ting thong sd
néu trén, viéc tinh todn WQI duogc &p dung theo
cong thirc sau:

Wl [15 1y F)
— PH - 1
Wer= =g [5;”’(”“ ® zbZ;WQh, x WQL.I

Trong do:

WQL: Gi4 tri WQI da tinh todn dbi véi 05
thong s6: DO, BODs, COD, N-NHy, P-PO..

WQIy: Gia tri WQI da tinh toan dbi voi 02
thong s6: TSS, do duc.

WQI.: Gia tri WQI da tinh toan ddi vai thong
s6 Tong Coliform.

WQIu: Gia tri WQI da tinh toan déi véi
thong s6 pH.

2.3.2. Phuwong phdp tinh todn chi sé chdt
lwong moi truong khong khi do TCMT ban hanh

1) Cac nguyén tic xay dung chi s6 AQI

- Bao dam tinh phu hop.

- Bao dam tinh chinh xac.

- Bao dam tinh nhat quan.

- Bao dam tinh lién tuc.

- Bao dam tinh sin c.

BAI BAO KHOA HQC

- Bao dam tinh c6 thé so sanh.

2) Muc dich cua viéc str dung chi $0 AQI

- Panh gia nhanh chét luong khong khi mot
cach tong quat.

- C6 thé dugce st dung nhu mot nguén dir liéu
dé xay dung ban d6 phan ving chét lugng khong
khi.

- Cung cép thong tin méi truong cho cong
déng mot cach don gian, d& hiéu, truc quan.

- Nang cao nhan thirc vé méi trudng.

3) Quy trinh tinh toan va st dung AQI trong
danh gia chat luong moi truong khong khi xung
quanh

- Budc 1: Thu thap, tap hop sé liéu quan tric
tr tram quan tric moi truong khong khi ty dong
cb dinh lién tuc (s6 liéu da qua xu 1y).

- Buéc 2: Tinh toan cac chi sd chit luong
khong khi dbi véi timg thong s6 theo cong thc.

- Buéc 3: Tinh toan chi sb chét lugng khong
khi theo gio/theo ngay.

- Budc 4: So sanh chi sb chat lugng khong
khi véi bang xac dinh mirc cinh bao 6 nhiém
moi treong khong khi va mirc d¢ anh hudng téi
strc khde con nguoi.

4) Tinh toan gia tri AQI theo gio

Gia tri AQI theo gid cua ting thong sb
(AQLM).

Gia tri AQI theo gior cuia ting thong sb duoc
tinh toan theo cong thirc sau day:

h _ TS 100 3)

X

AQ

Trong do:

TSx: Gia tri quan tric trung binh 1 gid cua
thong s6 X.

QCx: Gia tri quy chuén trung binh 1 gio cua
thong s6 X.

5) Tinh toan gia tri AQI theo ngay

Gia tri AQI theo ngay cua tirng thong s6

Dau tién tinh gid tri trung gian 13 AQI trung
binh 24 gid cua timg thong sb theo cong thirc sau
day:

24h TS(
AQ ;" =—>.100 4
Q oC 4)

X

TAP CHi KHI TUQNG THUY VAN
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Trong do:

TSx: gia tri quan trac trung binh 24 gio ctia
thong sb X.

QCx: gia tri quy chuan trung binh 24 gid ctia
thong s6 X.

AQIL*: gia tri AQI tinh bang gia tri trung
binh 24 gid cua thong s6 X (duwoc 1am tron thanh
sd nguyén).

Gia tri AQI theo ngay cua timg thong sb duoc
xac dinh 1a gia tri 16n nhét trong sb cac gia tri
AQItheo gid ctia thong sd d6 trong 01 ngay va
gia tri AQI trung binh 24 gio cua thong sé do.

AQY=max(AQUEAQLY)

Trong do:

AQI% 1a gia tri AQI ngay cua thong sb X.

* Gia tri AQI theo ngay

Sau khi da c6 cac gia tri AQI theo ngay cua
mdi thong sd, gia tri AQI 16n nhét cta cac thong
s6 d6 dugc lay lam gia AQI theo ngay cua tram
quan tric do.

AQ ¢ =max(AQ {) 6)

So sanh chi sb chat lugng khong khi di duoc
tinh toan véi bang 2.

Sau khi tinh toan dugc chi sb chat luong
khong khi, sir dung bang xac 2.5 dinh gia tri AQI
tuong tng véi mirc canh bao chat lugng khong
khi va mac do anh hudng tdi stic khoe con nguoi
dé so sanh, danh gia, cu thé nhu sau:

3. Phan tich két qua

Bdng 2. Bang mirc canh bdo chat hrong khong
khi va mirc do anh huong toi siec khoe con nguoi

Khoang gia | Chit hegng : e T
1 AQ khéng khi Anh huimg sire khoe . Miu
0—350 Tot Khéng anh hemg dén sire khoe -
51100 Trung binh Nlm_m nhay cim nén han ché thid gian & bén Ving
ngodl ==
& AL Ca ¢ thir gian o hés
101 — 200 Kém Nlm.n_'| nhay cim can han che thin gian & bén Da
ngoii caim
201 — 300 XKiu
Trén 300 Neuy bai

3.1. Tinh todn chi sé chit lwong méi trwong
nwéc WQI

TAP CHI KHI TUQNG THUY VAN

Dit liéu dau vao tinh toan chi s6 WQI:

Dir lidu quan tric sir dung dé tinh WQI 1a dir
li¢u ctia quan tric nudc mat luc dia theo dot doi
v6i quan tric dinh ky hodc gia tri trung binh cua
thong s trong mot khoang thoi gian xac dinh doi
v6i quan tric lién tyc.

Céc thong s6 duoc sir dung dé tinh WQI trong
Quyét dinh s6 879/QD-TCMT ngay 01 thang 07
nam 2011 cua Tong cuc truong Tong cuc Mbi
trudng bao gdm cac thong sd: DO, nhiét do,
BODs, COD, N-NHa, P-PO4, TSS, d6 duc, Tong
Coliform, pH.

Dt liéu quan tric dugc dua vao tinh toan da
qua xu ly, dam bao da loai bo céac gia tri sai I¢ch,
dat yéu cau dbi véi quy trinh quy pham vé dam
bao va kiém soat chat luong s6 liéu.

Dit liéu dau vao cta hé thong tinh toan chi s6
WQI 1a file csv (*.csv) duge quy dinh theo mau
Excel va thoi gian do theo ngay (Hinh 1).

TeaTram X ¥ Thoigian ¥hlewls BOD COD NNW4+ PPOA  TS8 DO PH Collferm  Dodse

Hinh 1. Tép tin dit liéu quan trdc
chat lwong nuoc

Dé quan 1y cac tap tin dit liéu chat lugng
nudc, thoi gian nguoi dung dua vao hé thong va
Kkét qua tinh toan WQI, hé théng ¢6 co so dir liéu
duoc thiét ké.

Bang 4 sé& luu dir liéu quan tric theo thang
bang cach tinh trung binh cac gia tri ngdy theo
thang tu tap tin dor liéu nguoi dung dua vao,
dong thoi luu trir két qua tinh toan WQI thong
s6, WQI tram theo dit liéu trung binh thang.
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Bang 3. Dir lieu WQI theo ngay

Tén thudc Mo ta Kiéu dit liéu
tinh
ID Sé thu ty Int serial PRIMARY KEY
Tentram Tén Tram Varchar(50)
X Toado X Varchar(50)
Y Toa do X Varchar(50)
Thoigian Thoi gian do Varchar(50)
BOD Gia tri BOD do theo ngay Float
COD Gia tri COD do theo ngay Float
N Gia tri N do theo ngay Float
P Gia tri P do theo ngay Float
TSS Gia tri TSS do theo ngay Foat
DO Gia tri DO do theo ngay Folat
TSS Gia tri TSS do theo ngay Float
Coliform Gia tri Coliform do theo ngay Float
Doduc Gia tri d¢ duc do theo ngay Float
Nhietdo Gia tri nhiét d9 do theo ngay Float

Wqi_bod Gi4 tri tinh toan chi wqi thong s BOD theo ngay Float
Wqi_cod Gia tri tinh toan chi wqi théng s COD theo ngay Float

Wqi_n Gi tri tinh toan chi wqi théng sb N theo ngay Float
Wqi_p Gi4 tri tinh toan chi wqi thong s6 P theo ngay Float
Waqi_tss Gi tri tinh toan chi wqi théng s TSS theo ngay Float
Wqi_do Gi4 tri tinh toan chi wqi thong sé DO theo ngay Float
Wqi_ph Gia tri tinh toan chi wqi théng sb pH theo ngay Float

Waqi_colifrom Gié tri tinh toan chi wqi théng sb coliform theo ngay  Float
Wqi_doduc  Gi4 tri tinh toan chi wqi thong sé d6 duc theo ngay Float
Wqi_tram  Gia tri tinh toan chi wqi tram theo ngay Float

Bang 4. Dir lieu WQI theo thang

Tén thudc

] Mb ta Kiéu dit liéu
tinh ¢
id Sé thu ty Int serial PRIMARY KEY
tentram Tén Tram Varchar(50)
X Toado X Varchar(50)
y Toa do X Varchar(50)
thoigian Thoi gian do Varchar(50)
bod Gia tri BOD trung binh thang Float
cod Gia tri COD trung binh thang Float
n Gia tri N trung binh thang Float
p Gia tri P trung binh thang Float
tss Gia tri TSS trung binh thang Foat
do Gia tri DO trung binh thang Folat
nhietdo Gia tri TSS trung binh thang Float
Coliform Gia tri Coliform trung binh thang Float
doduc Gia tri d6 duc trung binh thang Float
nhietdo Gia tri nhiét d¢ trung binh thang Float
wqi_bod Gi4 tri tinh toan chi wqi thong s6 BOD theo thang Float
wqi_cod Gi tri tinh toAn chi wqi théng s COD theo théng Float
wqi_n Gi4 tri tinh toan chi wqi thong s6 N theo thang Float
wqi_p Gia tri tinh toan chi wqi thong sb P theo théang Float
wqi_tss Gi4 tri tinh toan chi wqi thong sé TSS theo thang Float
wqi_do Gia tri tinh toan chi wqi théng s6 DO theo théang Float
wqi_ph Gi4 tri tinh toan chi wqi thong sé pH theo thang Float

wqi_colifrom G4 tri tinh toan chi wqi théng sb coliform theo thang  Float
wqi_doduc  Gi4 tri tinh toan chi wqi thong s d6 duc theo thang Float
wqi_tram Gia tri tinh toan chi wqi tram theo thang Float

TAP CHi KHI TUQNG THUY VAN
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Dit liéu chét lugng nudc dugc dua vao hé
thong dudi dang tap tin Excel hodc ngudi ding
nhap truc tiép trén giao dién phan mém. Két qua
tinh toan duoc thé hién nhu sau:

* -

-
"y

Hinh 2. Két qua tinh todn chi s6 WQI
tram ngay
Phan mém thuc hién tinh gia tri trung binh
thang cac thong sd quan tric va tinh toan chi s6
WQI tram theo thang.

Kt qusi inh tazn chi' 4 WOI tram theo thing

|||||

Hinh 3. Két qua tinh toén chi sé WOI tram theo
thang

Béan d6 WQI tram s& cung cép nhiing thong
tin chinh:

- Tén tram;

- Toa do tram;

- Ngay Do;

- Gia Tri WQI,;

- Mtric danh gia chét luong nude tai tai tram
va thoi gian do.

it theing tinh Sodm chl v WO & wiv

Hinh 4. Ban do WOI tram

Trén ban dd, ngudi ding lya chon thdi gian

TAP CHi KHI TUQNG THUY VAN

theo ngay hoic thang dé xem ban d6 WQI tram.
Khi click chudt vao vi tri cac tram trén ban dd,
thong tin chi tiét vé tram va thong tin WQI s&
hién ra, gitp vi¢c gidm sat chét luong nudce duoc
nhanh chong, chinh xac.

3.2. Tinh todn chi sé chit lwong méi truong
khong khi AQI

Dir lidu dau vao tinh toan chi s AQI:

Dit liéu quan tric st dung dé tinh AQI 14 s6
lidu ciia quan tric ciia tram quan tric khong khi
¢b dinh, tu dong, lién tuc. S liéu quan tric ban
tu dong khong stir dung trong viéc tinh AQIL.

Céc thong sb thuong duoc sir dung dé tinh
AQI 14 cac thong sé duoc quy dinh trong QCVN
05:2013/BTNMT bao gém: SOz, CO, NOy, Os,
PM10, PM2.5, TSP, Pb.

Dit liéu dau vao cua hé théng tinh toan chi
AQI 14 file csv duoc quy dinh theo mau Excel
va thoi gian do theo gio (Hinh 5).

PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW

o e i o T

TenTram x
1

Y Theigian S0 CO  NOZ O3 TSP PMI0 PMIS Pb

Hinh 5. Tép tin dit liéu quan trdc chdt lwong
khong khi

Pé quan 1y cac tap tin dir liéu chit luong
khong khi, thoi gian nguoi dung dua vao hé
thong va két qua tinh toan AQI, h¢ thong co co
s& dit liéu duoc thiét ké nhu sau:

Bang 5 luu dit liéu quan tric theo gid tir tip
tin dir liéu ngudi ding va két qua hé thong tinh
toan AQI thong sb gio, AQI gio tram.

Bang 6 s& luu dir liéu quan tric theo ngdy
bang cach tinh trung binh cac gia tri ngay theo
gid tir tap tin dit lidu nguoi dung dua vao, dong
thoi Iuu trit két qua tinh toan AQI thong s6, AQI
tram theo dir liéu trung binh ngay.

S6 thang 01 - 2018



BAI BAO KHOA HQC

Bang 5. Dir lieu AQI theo gio

Tén thude tinh M0 ta Kiéu dit liéu
id Thir tu Int serial PRIMARY KEY
tentram Tén Tram Varchar(50)
X Toa do X Float
y Toadd Y Float
thoigian Thoi gian do theo gio Timestamp
s02 Gié tri quan tric thong sb SO, theo gid(ug/m’) Float
co Gié tri quan tric thong s6 CO theo gio(ug/m’) Float
no2 Gi4 trj quan tric thong s6 NO, theo gid(pg/m?) Float
o3 Gié tri quan tric thong sb O theo gio(ug/m’) Float
tsp Gié trj quan tric thong sb TSP theo gio(pg/m’) Float
pml0 Gié tri quan tric thong sé PM10 theo 1gid(ug/m’)  Float
pm2.5 Gia tri quan tric théng s6 PM2.5 theo gi(‘)r(pg/m3) Float
pb Gié tri quan tric thong sb Pb theo gior (ug/m’ ) Float
aqi_h so2 Gia tri tinh toan AQI gio thong so SO, (ug/m ) Float
aqi_h co Gia tri tinh toan AQI gio thong so CO (pg/m’ ) Float
aqi_h no2 Gia tri tinh toan AQI gio thong so NO, (pg/m ) Float
aqi_h o3 Gia tri tinh todn AQI gio thong so (O (pg/m ) Float
aqi_h tsp Gié tri tinh toan AQI gio théng s O; (ug/m’) Float

aqi_h pml0  Gié tri tinh toan AQI gi théng s6 PM10 (ug/m*)  Float
aqi_h pm2.5  Gia tri tinh toan AQI gid thong sb PM2.5 theo gid  Float

(ng/m’) ,
aqi_h_tram Gia tri tinh toan AQI gio thong s6 PM2.5 theo gio  Float
(ng/m?) o
thongso h max Thong s6 6 nhiém nhat trong 1 gio Varchar(50)
Bang 6. Dir liéu AQI theo ngay
Tén thudc tinh M0 ta Kiéu dit liéu
id Thtr ty Int serial PRIMARY KEY
tentram Tén Tram Varchar(50)
X Toado X Float
y ToaddY Float
thoigian Thoi gian (ngay) Datetime

aqi_ngay so2  Gia tri tinh toan AQI ngay thong s6 SO,(ug/m”) Float
aqi_ngay co Gié tri tinh toan AQI ngay thong sb CO (ug/m’) Float
aqi_ngay no2  Gid tri tinh toan AQI ngay théng s6 NO, (ug/m’)  Float
aqi_ngay o3 Gié tri tinh toan AQI ngay thong s6 O3(pg/m) Float
aqi_ngay_tsp Gi4 tri tinh toan AQI ngay théng sb TSP (ug/m’)  Float
aqi_ngay pml0  Gia tri tinh toAn AQI ngay thong sé PM10(ug/m®)  Float

aqi_ngay pm2.5 Gia tri tinh toan AQI ngay thong s6 PM2.5 Float
(ng/m?’)
aqi_ngay tram  Gid trj tinh toan AQI ngdy tram (pg/m’) Float
thongso_ngay ma Thong s6 6 nhiém nhét trong ngay Varchar(50)
X

Hil vt tin tedm i 5t 01 1

Dir liéu chat lugng khong khi dugc dwa vao S
hé thong dudi dang tap tin Excel hoic nguoi kel =~~~ oo w
dung nhap truc tiép trén giao dién phan mém.

Két qua tinh toan duoc thé hién nhu sau:

Hinh 5. Két qua tinh todn chi s6 AQI gio

TAP CHi KHI TUQNG THUY VAN
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Phan mém thuc hién tinh toan chi s6 AQI gio
cac thong sb chét lugng khong khi theo quy dinh
cua TCMT.

Phan mém tinh toan chi s6 AQI ngay cac tram
quan trac theo quy dinh cia TCMT.

Sau khi hé théng thuc hién tinh toan chi sb
AQI ngay, hé thdng s& dua ra canh bao tng vi
cac muc do anh huong theo quy dinh cuia TCMT
(Hinh 7).

Ngudi ding lya chon thoi gian dé xem AQI
ngay clia cic tram quan tric.

Khi chon chire nang xem thong tin tram quan
tric,cac thong tin chinh sé dugc hién thi:

Hinh 6. Két qua tinh todn chi sé AQI ngdy

Hi thding tinh taan chd s AQI

- Tén tram,

- Vi tri tram,

- Thoi gian quan tric,

- Chi s6 AQI ngay,

- Thong sb 6 nhidm nhit,

- Mtrc canh bao.

Trén ban dd, ngudi ding lya chon thdi gian
theo ngay dé xem ban d6 AQI tram. Khi click
chudt vao vi tri cac tram trén ban do, thong tin
chi tiét vé tram va thong tin AQI s& hién ra, giup
viéc giam sat chit luong khong khi dugc nhanh
chong, chinh xéac.

Mirc 3% dnih nudng s khie

Hinh 7. Mirc do anh hwong sirc khoe

TR

Hinh 8. Ban do AQI ngay ciia tram

3.3. Ddnh gid két qua ciia nghién ciru

Vé mat két qua tinh toan cac chi sb chét luong
moi truong, phan mém dua trén phuong phap
tinh cua Téng cuc moi trudong va cho két qua
chinh x4c twong ty phuong phap thii cong truyén
thong 14 tinh bang phan mém Excel.

Vé mat hd tro cong tac quan 1y moi trudng,
viéc tinh toan ty dong cac chi sb chat lugng moi
truong tur dir liéu 1a tap tin Excel hoac cho phép
nguoi dung nhap dir li¢u sé gitp cong tac xu ly
d@r liéu moi truong dugce dé dang va chinh xac,

TAP CHI KHI TUQNG THUY VAN

cap nhat thong tin vé tinh hinh 6 nhiém méi
treong nhanh chong hon.

Phuong phap tinh toan cac chi sé chét luong
moi truong thong qua viéc phat trién phan
mémtiép can cac phuong phap tién tién cia thé
gi61, gilip viée tinh toan nhanh chong, chinh xac,
tién loi va gitip ngudi quan 1y ¢ thé nhin thay
céc két qua tinh toan mot cach truc quan ngay
trén ban d¢6. O Viét Nam hién c6 khong nhiéu
phan mém c6 thé tinh toan céc chi s6 chat luong
moi truong dat hi€u mot cach tu dong qua cao.
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Tac gia da xdy dung duoc phan mém va phuong
phap tinh toan cac chi sé WQI, AQI Tir nghién
cuu nay, cac nha khoa hoc co thé mo rong
nghién ctru theo hudng hoan thién cong cu tinh
toan va giam sat chat luong méi trudng trén moi
truong WebGIS, MobileGIS cho khu vuc
TPHCM ciing nhu céac tinh thanh khac trong ca
nudc.

4. Két luin

Pay la mot nghién cru mang tinh ing dung
Cong nghé thong tin vao viée giai quyét bai toan
Moi truong: phat trién phan mém va phuong
phap tinh toan cac chi s6 WQI, AQI ty dong khi
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nguoi dung dua vao cac tap tin Excel hoac nhap
dir liéu truc tiép trén giao dién phan mém. Phan
mém nay s& gitp tinh toan nhanh céc chi s6 cht
luong moi treong nudce, khong khi nhanh chong
va chinh xac. Phuong phap tinh toan ty dong cac
chi sb chat lugng méi trudmg bang phan mém do
tac gia xay dung duogc dya theo quy dinh cua
TCMT. Pay 1a mot cong cu hd trg cong tac quan
Iy méi truong tai TPHCM mdot cach hiéu qua,
giup giam nhéan lyc tinh toan thu cong, tang do
chinh x4c trong tinh toan va giam thoi gian xu
1y, dap tng nhu cau giam sat moi trudng mot
cach truc quan ngay trén ban dd.

Loi cam on: Bai bao dugc thuc hién dudi sw hé tro vé chuyén mon va kinh phi nghién cuu tur ae
tai “Xay dung WebGIS tinh todn chi sé chat lwong nide va chat lwong khéng khi TPHCM”. Xin giki
167 cdm on chdn thanh nhdt dén ICST da luén dong hanh va gitip chiing téi thiee hién nghién civu nay.
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METHOD OF AUTOMATIC CALCULATION
ENVIRONMENTAL QUALITY INDEXES IN HO CHI MINH CITY

Dwong Thi Thuy Nga!, Nguyen Ky Phung!
nstitute of Computational Science and Technology

Abstract: The surface water quality index WQI and the air quality index AQI are used to quickly
assess the quality of the water and air environment. This paper introduces the methods to calcu-
lateWQI and AQI automaticallyby developing our own software. The method of calculating the water
and air quality indexes issued by the General Department of Environment will be combined with the
automatic processing method on software, which is the main method used in the study. The results
of calculating theseenvironmental quality parameters automaticallyby using our software are ac-
curate to those of the traditional manual calculation method. The automatic calculationwill make
the process of environmental dataeasy and accuracy, help to update information on environmental
pollution quickly.

Keywords: Air, AQI, Water, WOI.
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NHUNG HU HONG DIEN HINH TRONG CAC CONG
TRINH HAI VAN VA DE XUAT CAC GIAI PHAP HAN
CHE, SUA CHUA VA TANG CUONG

Nguyén Viét Hung', Dwong Quéc Hiing?

Tém tit: Trong nghién ciru ndy, sau khi thu thdp cdc tdi liéu cong véi khao sat hién trang cdc cong

trinh hdi van, tdc gia thice hién ddnh gia cdc hw hong vé mat kha nang chiu lue, khai théc, phan tich

cdc nguyén nhdn, nhdn t6 tac dong, xu hwéng phdt trién hw hong, tir dé ¢ nhitng phan loai hu hong

mét cdach tong quan. Pé tir d6 dwa ra nhitng giai phdp han ché tir nhitng buée dau thuwe hién cong

trinh. Dé xudt cdc gidi phép sira chita, tang cwong hop li cho cac cong trinh hai van, ddp g yéu

cau phat trién bén viing cho moi cong trinh.

Tir khoa:Cong trinh hai van, an mon.

Ban Bién tap nhan bai: 20/11/2017  Ngay phan bién xong: 12/01/2018 Ngay dang bai: 25/01/2018

1. Mé dau

bé ¢o duge nhitng ban tin dy bao, canh bao
thién tai chinh xac, kip thoi doi hdi phai c6 hé
théng mang ludi quan tric tién tién, hién dai, co
mat do day, sb lieu truyén tuy dong trong thoi
gian thyc kip thoi phuc vu cong tac du bao. Nhan
thirc duge van dé nay, linh vuc quan tric khi
tugng thuy vian bién bude dau da duoc nha nude
va chinh phii quan tim bang viéc phé duyét va
thuc hién Dy 4n “Pau tu 18 tram Hai van phuc
vu dy bao bao, nudc dang va song” thude Dé an
“Pau tu cap bach ting cudng ning luc dy béo
khi twong thity vin phuc vu phong chdng thién
tai, trong tam la cong tac du bao bao”, du an da
duogc dau tu cac thiét bi quan tric hai van ty
dong, hién dai, sb liéu tmyén tu dong vé cac
trung tm luu trit, dy 4n da hoan thanh va da bat
dau hoat dong tur cudi nam 2014. Tuy nhién, hé
thong tram hai van ty dong dang phai d6i mit
v6i nhidu hu hong khi cac cong trinh dugc xay
dung, lép dat trong moi truong bién khic nghiét,
dé khic phuc duoc van dé nay doi hoi phai co
nhitng nghién ctru, phéan tich nguyén nhan nhiing
hu hong, tr d6 dua ra cac giai phap cong trinh

@)

'Ban Quan 1y Dw dn dau tw xdy dung B Tai
nguyén moi truong

’Ban Quan Iy cdc dy dn khi twong thiy van
Email: hungtaulc@gmail.com
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thich hop gitip dam bao cho cac thiét bi ty dong
hoat dong 6n dinh, lau dai trong mdi truong bién.

2. Nhitng hw héng dién hinh trong cac cong
trinh hai van

2.1. Cong trinh giéng triéu ky

D6i voi nha giéng tridu ky, vé co ban dugc
xay dung, két cau bang gach va bé tong cot thép,
theo nam thang bi mudi min 1am xuéng cép, dac
biét 1a b phan ctra, cua s0, lan can dan ra giéng
thuong bi mudi mdn dn mon, ddi vai dang hu
hong nay thuong dugc can bd cua dai va tram
khac phyc nhanh chéng bang cach phi son dinh
ky hoic thay thé cac bo phan bi gi sét, xay dung
lai nha giéng néu truong hop nha bi xudng cip
nghiém trong, khong dam bao an toan cho cac
quan tric vién (Hinh 1).

Doi voi hé thong giéng thuong xay ra tinh
trang tic 6ng xi phong do bun cat dan dén nudc
trong giéng khong thong dugc voi bén ngoai,
day 1a tinh trang pho bién trén mang ludi tram
hai van. Dé khic phuc van d& nay 1a khé khan
doi hoi phai c6 kinh phi 16n, do hé thng ng xi
phong duogc chon v, viée khic phuc phai dao
b6i khéi lugng 16n dat da. Trong khi d6 cac tram
hai van chu yéu dat trén cac khu vuc hai dao, ven
bién di lai khé khin ton kém. Thyc trang hién
nay trong tong sb 12 giéng tridu ky c6 4 tram
giéng chua dugc khoi thong.
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Hinh 1. (a) Nha giéng triéu ky xuong cdp;
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(b) Chén nha giéng triéu ky bi mweée bién dn; (c) Cira s6 nha

giéng bi muoi man an mon; (d) Gieng triéu ky bi muoi man lam hong mai ton va bao lam Iat mdi.

2.2. Cong trinh tuyén coc va thiiy chi

Ddi véi tiét coc duge xay dung trén h¢ théng
béc thém ra mép nudc, tuyén coc dugc xay dung
trén nén khong phai tuyét d6i ctng va thuong
xuyén bi tac dong bdi song 1on lam hu hai (Hinh
2a).

Thity chi dugc 1am bang cot bé tong son vach
do hoidc bang gb co gin thudc vach bang ton

Hinh 2. (a) Céng trinh tuyén do bi séng danh hong; (b) Bao didng ca

2.3. Cot cong trinh do gié bién

Khac véi cong trinh do gid ¢ cac tram khi
tuong nam su trong dat 1ién, cong trinh tram do
gi6 & khu vuc ven bién va hai dao phai chiu
nhiéu sy tic dong tir thién tai nhu bao va ap thap
nhiét d6i, ddc biét 1 hién tuong méi truong mudi
man an mon tac dong, hién tugong mudi man gi
sét gay hu hong khong nhiing cho cong trinh do

- i <5F

trang men, thuy chi dugc dung ngép dudi nudc,
thuong xuyén phai chiu tdc dong cua song, dong
chay, tdu bé qua lai va dap, dic biét 1a ngam lau
dai trong moi truong nude bién, ngoai su tac
dong cua mudi man, cic sinh vat nhu ha, hau,
réu bam vao va sinh san rat nhanh dan dén tuyén
thiy chi thuong phai duoc son sira va thay thé
(Hinh 2b).

' B
ao ha coc thuy chi.

gi6 ma con tac dong dén cac thiét bi dau do gin
trén cong trinh (Hinh 3). Trudc thyc trang moi
truong khic nghiét cia bién, hiu hét cac cong
trinh do gi6 hién nay déu duogc thiét ké lap dat
bang 6ng k&m khong gi hodc dugc phu son, boi
dau m& chdng gi cho hé thong cap néo cot theo
dinh ky.
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Hinh 3. Mo néo cua cot gio bi muoi man an mon

Déi véi thiét hai do tac dong ciia bdo va ap
thap nhiét d6i méi chi ghi nhan 2 truong hop &
tram Bach Long V¥ va tram Con Pao, tuy nhién
chu yéu 12 thiét hai vé thiét bi, ddi voi cong trinh
van an toan. Nhin chung cong trinh ¢t do gi6 &
cac tram hai van bi nhiéu tac dong cua thién tai
va mdi truong khic nghiét hon cac tram siu
trong dat lién, tuy nhién cong tac duy tu bao
dudng dinh ky cua quan tric vién tai tram nén
hé thong cong trinh do gid trén toan mang ludi
tram hai van déu dam bao tinh én dinh, phuc vu
t6t cho quan tréc.

3. Nhirng giai phap han ché, sira chira va
tang cuong

3.1. Cac phuwong phap han ché an mon bé
tong trong moi truwong bién [3,4]

a. Phwong phdp thir nhdt

Phuong phap nay dugc thuc hién bang cach
xtr Iy mat ngoai cong trinh bé tong bang chit tao
mang va chat tram dé ngin sy tham cua nudc

3Ca0.41,0, + 6H,0 = 3Ca0.A41,0,.6H,0

Vi vdy trong xi mang phai han ché thanh phan
khoang C3A cua xi ming bén sunphat (BSF).
Trong xi mang lai chia ra thanh xi madng BSF
thuong C;A < 8% va xi mang BSF cao < 5%.
Tuy nhién phan tmg an mon khong chi xay ra dbi

3(3Ca0.5i0, )+ 6 H,0 = 3Ca0,.5i0,.3H,0 + 3Ca(OH ),

Hoac:

3Ca0.Si0, + nH ,0 — Ca0(0,8 ~1,5).5i0,.H,0(2,5-1)+ MCa (OH ),

TAP CHI KHI TUQNG THUY VAN

bién tir moi trudng xung quanh va két ciu bé
tong. Cac chit tao mang cho kha nang st dung la
Urethan, Neopren hodc Epoxy. Cac chét tram
thuong str dung cac hop chit thudc ho co silic.

b. Phwong phap thu hai

Phuong phap nay duogc thuc hién bang cach
thay déi tinh chat cia bé tong, c6 hai cach nhu sau:

+ Chdng 3an mon bé tong bang cach st dung
Xi mang bén sunphat

Céc phan ung an mon bé tong xay ra do tac
dong hod hoc cua cac san pham thuy hoa xi
ming vdi cac ion trong nudce bién. Hau qua cua
chung 13 pha v& ciu trac da xi ming, tao thanh
céc hop chat d& hoa tan 1am cho khéi bé tong bi
an mon. Trong cac phan trng an mon sunphat thi
dang so nhat 1a phan (ng tao ra ettringite tir
Cs3AHs. Vi vay muén han ché dn mon can han
ché toi da ham lugng C;AHs trong da xi mang.
C3AHs duoc tao ra do két qua thuy hoa cua C:A
c6 trong clanhke xi mang theo phan ung:
(1)
v6i C3AHe ma con voi ca Ca(OH). mdt san pham
ludn ludn ton tai trong da xi ming. Ca(OH),
trong d4 xi mang chu yéu dugc tao ra do phan
g thuy hoa ciia CsS theo so d6 sau:

2)

3)
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Dé chong dn mon do CsS, trong tiéu chuan xi
ming BSF cua nhiéu nuéc Chau Au déu quy
dinh C3S < 50%. Viéc han ché CsS khong nhiing
lam giam co hoi xay ra cac phan tng an mon do
rira tr6i ma con ngan chan dugc ca kha nang tao
ettringite trong da xi mang [5].

Viéc han ché C3A va CsS da lam ting déng
ké kha ning chong an mon bé tong trong moi
truong nudc bién.

+ Chdng 3n mon bé tong bang cach st dung
phu gia ddc biét

Viéc sir dung phu gia dé chéng dan mon bé
tong trong moi truong bién dya trén cic co so
sau:

(1) Pua céac phu gia chtra SiO: hoat tinh vao
xi mang dé ching phan tmg véi Ca(OH): trong
da xi mang tao ra cac tinh thé CSH lam ting
cudng cu trac dic chic cia da xi mang va giam
lugng Ca(OH): trong dé xi mang.

(2) Pua céac phu gia vao xi mang tron trong
qué trinh thi cong nham giam lugng nudc bé
tong (ty 1¢ | ) tang do dac chic va ting kha ning
lién két, ciq_ﬁng tham (dbi véi phu gia polime)
ngin can su khuéch tan cac ion xdm nhap vao
khéi bé tong.

(3) Pua cac phu gia vao xi mang dé chiing tac
dung véi cac san pham thuy hoa cta xi ming
(Ca(OH).) tao ra cac tinh thé c6 kich thudc 16n
lap day cac 16 réng ctia da xi mang.

(4) Pua mot s6 phu gia e ché dn mon nham
tao ra trong khdi bé tong mot lugng cac ion xam

e

Cac logi son phu c6 hiéu qua:

(1) Son epoxy bién tinh: La hdn hop cta nhira
epoxy, chét hoa ran, chat hoa déo, bot mau, chat
d6n, dung moi va chit pha lodng theo ty 16 vé
lugng.

(2) Son xi mang bién tinh.

(3) Son silicat

Hinh 4. Son phit bé mdt cot thép
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thye ctia moi truong bién. Viée nay da giam gra-
dien ndng do ion xam thyc ciia moi truong so
véi bé tong nén han ché duoc ching xam thuc
vao bé tong.

3.2. Cidc gidi phdp chéng dn mon cét thép
trong bé tong [2]

An mon cdt thép 1a nguyén nhan chi yéu dan
dén pha hity cac cong trinh cau bé tong cot thép,
vi vay viéc ap dung céc bién phap nang cao kha
nang chéng dn mon cua cdt thép 1a rit can thiét.
Hién nay c6 nhiéu bién phap co thé dugc ap
dung dé bao vé chdng dn mon céc ¢t thép trong
bé tong nhu sau:

a. Sir dung phu gia irc ché an mon cot thép

Van dé trc ché an mon cdt thép bang cac chat
e ché dn mon d3 duoc su dung tr lau. Phy gia
trc ché an mon ¢t thép duoc dua truc tiép vao
trong bé tong trong qua trinh ché tao. Theo dinh
nghia ctia ISO 8044, chat trc ché dn mon 1a hop
chat hoa hoc lam giam d6 an mon cua cdt thép,
la chat khi cho vao méi truong dn mon mot
luong nho, c6 kha nang e ché ting phan hoic
toan bg qua trinh an mon kim loai.

b. Sir dung cdc loai son phii truec tiép lén bé
mdt cot thép

Nguyén tic ciia phuong phap nay 14 sir dung
cac loai son c6 kha ning bén trong mdi truong
xam thye, ngan can su tiép xtc truc tiép cua cot
thép vai cac tdc nhan gay dan mon. Ngoai ra 16p
son phu phai dam bao yéu cau khong 1am giam
luc lién két gitra c6t thép va bé tong.

c. Diing thép khong gi, thép hop kim thap

Bién phap nay tot nhung thép khong gi dat va
hiém do d6 viéc dung thép nay sé 1am ting dang
ké gia thanh xay dung cong trinh. Thép khong gi
dugc dung phd bién nhat 1a thép austenitic AISI
304 va 31e.

d. Ding phwong phdp ma cot thép
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Ma ¢t thép c6 tac dung chng dn mon vi kém
c6 tac dung bao v¢ cot thép. Khi c6 mat chét dién
li, mot dong dién s€ chay tu sit sang kém. K&ém
tré thanh anot con sét s& trd thanh catdét. Kém bi
an mon trudc, nhung ion CI- ¢6 tdc dung an mon
kém nho hon ddi voi sit nén chung bao vé dugc
bé mat c6t thép va lam tang tudi tho cong trinh.

Ngay nay ching ta c6 thé thay kém duoc sir
dung & moi noi trén thé gidi dung dé bao vé kim
loai nhu ma dién phan, ma nhiing néong hay phun
kém...

Trong pham vi nghién ctru nay chung t6i chi
gid1 thiéu phuong phap ma kém lanh, ma kém
lanh 1a phu 1én bé mat kim loai mot 16p kém 16ng
twong tu nhu son ¢ nhi¢t d0 modi truong binh
thudng, bang cach dung ap luc khi nén thoi dung
dich kém long thanh chum céac hat kém bén vao
bé mit kim loai di vé sinh sach bé mit. Trong
dung dich kém c6 chit gan lién két va cac phu
gia gitip cho k&m bam chit vao bé mit kim loai
va kho clng trong vai gio tuong tu nhu céc loai
son truyén thong.

L6p phu kém sau khi kho cung cap hai chirc
nang bao vé¢: Thu nhét 1a chie nang bao v¢ thu
dong (passive protection) 1a 16p mang chin bao
vé kim loai nhu cac loai son truyén théng; va
chtrc nang thur hai 1a bao vé chu dong (active pro-
tection) tirc chirc nang chdng dn mon catot (Ca-
thodic protection), chlic nang nay c6 ¢ 16p phu
bao vé bang ma kém nhiing néng. Dung dich
giau kém trén 92% Zn 1a mot hon hop dan dién
rat tot sau khi kho, do dé cho phép dong dién
chay lién tuc vé moi hudng trén 16p ma. Pay la
diéu kién tién quyét dé 16p phu c6 chiic ning
chéng an mon catot. Khi trong 16p ma c6 sy xudt
hién cta 4m w6t hinh thanh dung dich dién phan
thi s& xay ra phan tng héa hoc, kém c6 dién thé
chuyén dich electron cao hon sit thép nén tham
gia ngay vao qud trinh phan trng, phan tan va giai
phong céc electron tao ra dong dién chay qua sat
thép lam can trd su phan tan cua céc ion thép va
bat dau chu ky dién hoa. K&m tré thanh mot vat
hy sinh dé bao vé cho sat thép 1a catot.

Qua trinh phan tng tao ra hydro-cacbonat
k&m va cac mudi kdm khac hinh thanh nén mot
16p mang mong che kin bé mit 16p ma kém. Lop
mang méi nay khong thim nudc, ngin can nudc
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va thoi tiét tan cong lam dimg qué trinh an mon
dién hoa. Lop mang bay gio dong vai tro nhu 1op
bao v¢ thy dong. Khi 16p mang bao vé nay bi hu
hong thi cac phan tir kém lai san sang tham gia
vao qua trinh chdng dn mon dién héa méi. Ctr
nhu thé kém s& hy sinh, ngay ca khi 16p ma kém
bi tray xudc thi an mon ciing khong thé thyc hién
dugc y dd tao gi cia minh va tin cong vao bén
dudi 16p ma. Qua trinh nay giup bao vé cho kim
loai khong bi dn mon va tu han gan vét thuong
tai cac diém tréy xude. Vé diém nay, cac loai son
truyén thong hay son kém khac voi ham luong
kém (khong phai d6 tinh khiét ciia k&m) dudi
92% thi khong thé c6 duge. Do vay, khi bi mot
16 thiing rat nho, bang du chim théi, cling du dé
cac tac nhan xam thyc c6 duong dot nhap vao
sit, 1am cho sit bit dau bi gi nhanh chong.

K&m da duogc chung minh la 16p phu bao vé
wu viét cho cac két ciu thép cong trinh ¢ ving
bién nhiéu thap nién qua. Ma kém lanh 13 giai
phap thay thé ma k&m nhung néng mot cach hiéu
qua dbi voi nhitng két cdu c6 kich thude 16n va
cd dinh, ngoai ra ma kém lanh con dugc st dung
bao tri sira chira cho cac két cau ma kém nhing
noéng bi an mon theo thoi gian. Ma kém lanh cho
phép thi cong dé dang tai cong trudng 1a phun,
quét hay lan nhu cac loai son truyén thong.

3.3. Cdc gidi phdp khdic phuc vét nirt trén
cdc bd phin két céu cong trinh [2]

a. Phuwong phdp xir Ii bé mat

Uu diém: Phuong phap nay xir Iy don gian,
dé lam, xtr 1y nhanh, thoi gian ngan. Dap tng
dugc yéu cau kién trac.

Nhurge diém: Chi xir Iy dugc nhitng vét nit
nhd, khong nguy hiém dén két cdu va kha nang
chiu luc cua két cau.

Pham vi dp dung: Phuong phéap nay dugc ap
dung voi vét nat do co ngot, nhi¢t do co khe nirt
nho, khong anh huong kha nang chiu luc két ciu.

Céc bude tién hanh:

- Nén cit chat phing

- Son dung dich epoxy

- Lam ting tinh hoan chinh ctia bé mat

- Lang keo epoxy

- Dung dich epoxy dan vai sgi thiy tin

- Khép kin khe ho trén bé mat: Khoan 15 hodc
duc ranh & hai bén vét nit. Dat cdt thép, hodc
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tam kim loai hinh chit U vao trong ranh: Dé han
ché vét nut phat trién thém. Dung loai vira khong
co ngdt nhu vita époxy résin bom vao ranh dé
neo.

b. Phwong phap siwa chita cuc bo

Uu diém: Ngan chin dugc vét niit phat trién
va két cAu 1am viée trd lai binh thuong, duoc ap
dung phd bién.

Nhuoe diém: Anh huong dén khong gian kién
tric, khi thay déi cach lam viée cau ciu kién
(thay ddi so @6 tinh so véi so dd ban dau), tén
kém, kho ap dung dbi véi cAu kién phire tap

Phuwrong phdp chén lap

- Ap dung véi nhitng vét nit khong anh
huong dén an toan va do bén két cau

- Thuc hién: Dung duc thép, dia cit mo rong
vét nit, duc thanh ranh hinh chit V, hodc hinh
thang. Ep timg 16p va lam phiang bang vita
8époxy, PVC, hoidc bi tum dé bit kin vét nit.

Phirong phép tmg sudt triede

- Ap dung cho nhitng vét nut c6 anh hudng
dén két clu. Phuong phép nay lam thay dbi cach
lam viéc cta cac ciu kién.

- Thyc hién: Dung méay khoan khoan 15 trén
cAu kién. Ludn buléng vao, sau khi cing tng
suét trude thi vin chit écu.

Phirong phdp duc bé mét phan dé bé tong lai

- Ap dung d6i v6i cac ciu kién don gian nhu
coc BTCT, dam, cot. Nhuge diém khong thé ap
dung dbi voi vét nit anh hudng dén két cau, phai
¢6 bién phap an toan cho két cdu trude khi lam.

- Céac budc thuc hién: Puc bo bétong & gf?m
vét nut, rira sach, tudi udt ddm, do bétdng cuong
d0 cao hon mot cép, bao dudng dén cuong do
qui dinh.

Phuwong phap tang cot thép cuc bé

- Ap dung dbi véi ciu kién han ché vé khong
gian kién tric nhu dam, cot ... Nhung kh6 khan
trong viéc lién két giira cbt thép cii va cdt thép
moi dé dam bao cho chung 1am viéc chung.

-Ung suit cot thép chiu luc cua cau kién co
kha nang vuot qué cuong do chay, nén can duc
bo bétong & gan vét nut, sau khi ting cot thép
moi d6 lai bétong.

Phirong phdp boc cuc bé bén ngodi bang thép
hinh hodc thép tam

- Ap dung dbi véi ciu kién han ché vé khong

BAI BAO KHOA HQC

gian kién trac nhu dam, c6t ... Nhung kho khin
trong viéc lién két giira cot thép cii va cbt thép
méi dé dam bao cho ching lam viéc chung.

- Thyc hién: Puyc bo 16p trat cua ddm, mai cac
goc dudi cua dam thanh cac goc luon dé thép
goc gia cudng c6 thé dinh sat vao dam

¢. Phwong phdp phun vita héa chdt

Céc hoa chat thuong dung: Epoxy résin, Axit
acrylic methylbenzen.

3.4. Cdc gidi phdp chéng suy giim dp bén
tikc thoi ciia cdc bd phin két cdu cong trinh [5]

Tir cic nguyén nhan gay nirt & phan trén co thé
thiy khong thé loai trir hoan toan nirt (ddc biét
truong hop ran nit do co déo va nut do co kho),
nhung nhét thiét phai c6 bién phap chéng nut &
murc d6 khau d6 rong dé dam bao cudng do va do
bén 1au dai cho bé tong va bé tong cbt thép. Cac
giai phap giam nit cho bé tong cu thé nhu sau:

a. Cdc giai phdp lién quan dén vit liéu

Giam thiéu lugng nudc tron bang cac cich
nhu: Tang kich thude va khdi luong cdt lidu 16n
dong thoi st dung cdt liéu co ngot it; Str dung
phu gia hoa déo dé giam ty 16 N/CKD;

Str dung nudce vai vai tro tao kha ndng cong
tac cho hdn hop bé tong & muc d6 thap nhat,
khong cho phép d6 luu dong vuot murc cho phép;

Tranh st dung ham luong chat két dinh qua
nhidu vuot mire cho phép; Vi két ciu bé tong
khéi 16n co thé sir dung xi mang nhiét thay hoa
thip dé san xut bé tong;

Xem xét viéc sir dung phu gia nham 1am giam
su bién doi thé tich ctia bé tong dé giam nirt nhur
phu gia giam co ngot hay phu gia truong no hay
phu gia khodng hoat tinh dé giam nhiét thity hoa;

Xem x¢ét viéc su dung cac loai soi téng hop
nham gitip cho viéc kiém soat nit do co déo;

Xem xét viée st dung cac bi¢n phap bao vé
ot thép dé tranh hién tuong an mon cua thép
trong bé tong nhu quét son bao v¢, st dung phu
gia chdng an mon cbt thép;

Tranh st dung phu gia c6 anh hudng phu gy
an mon cbt thép trong bé tong vi du mot s6 loai
mudi nhu NaCi, CaCl, 1am ting nhanh téc do
dong két nhung lai an mon cbt thép manh;

Xem xét thay thé thép bang vt lidu c6 cing
tinh nang co hoc nhu thép nhung khong chiu tac
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b. Cdc gidi phdp lién quan dén thi cong

Str dung mot 16p dém 16t duge chuin bi mot
cach tot nhat, bao gdm cac yéu té nhu dam bao
d6 phang déu, vat liéu t6t va di ham luong am;

Ngin su mat nude bé mat nhanh trong khi bé
tong van con O trang thai déo bang cach sir dung
trg giup phun nude, phun hoi hay ding cac tim
nhua che chén khi con & giai doan hoan thi¢n dé
tranh hi¢n tugng nut do co déo;

Tao céc khe thi cong ¢ nhitng khoang cach hop
1y, bang khoang 30 1an so v&i chiéu day ctia tim;

Tao cac khe gidn cach dé ngin can su co tir
cac bo phan két cAu ké can cua két ciu;

Ngin can su thay d6i nhiét d6 qué 16m;

Pam bao dd, lén chat, hoan thién va béao
dudng bé tong mot cach tot nhat.

Tuy vao loai hinh két cau, diéu kién thuc té vé
vat liéu va thi cong hién truong cod thé chon céc
giai phap két hop dé han ché niit cho bé tong &
mirc d6 thap nhét.

4. Két ludn va kién nghi

Sau qua trinh thu thép tai li¢u cling nhu khao

sat hién trang mot sb cong trinh hai van tiéu biéu,
c6 thé dwa ra mot sé nhan xét nhu sau:

- V& cac loai cong trinh hai van, hau hét cac
tram déu c6 céac loai cong trinh phuc vu lép dat
cac thiét bi déu trong tinh trang tudi tho cao, céac
cong trinh hau nhu khong c6 sy thay d6i nhidu
qua thoi gian, trong nhung nim qua s lugng
tram chi tang 1én 01 tram (tram Tra Cé) ;

- Vé thuc trang cac cong trinh hai van, do vi
tri tram & khu vuc ven bién va trén cac dao nén
chiu tdc dong cua céc loai hinh thién tai co nguc“m
gbc tir bién nhu bao va ap thap nhiét d6i manh
hon trong d4t lién, ngoai ra hé théng cong trinh
con phai chiu tac dong cua hi¢n tuong mudi man,
gdy han gi, an mon cac két cdu bang sit, thép,
cac cong trinh gin dudi bién bi sinh vat bam va
bun cat vui vap.

Tir do, tac gia d& xuét, kién nghi mot s6 giai
phap nham han ché cung véi cac giai phap cho
viéc duy tu, bao dudng nhim dap tng yéu ciu
hi€¢u qua cho cong tac khai thac cling nhu kéo
dai tudi tho cua cac cong trinh hai van.
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THE TYPICAL DAMAGE IN NAVIGATION CONSTRUCTION AND
PROPOSING SOLUTION TO LIMIT, REPAIR AND ENHANCE
Nguyen Viet Hung!, Duong Quoc Hung'
"Management Board of hydro-meteorological projects

Abstract: In this study, after the collection of the materials plus the survey of navigation con-

structions, the author made assessments of damages in terms of bearing capacity, exploitation, ana-
leysing cause, impact factor, growing damage, from which the classify damage in an overview. From
then on, propose solutions to limit from the initial stages of the project. Propose solutions to im-
prove and enhance the navigation works, meet the requirements of sustainable development for each
project.

Keywords: Navigation construction, Corrosion.
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NGHIEN CUU PANH GIA TAC PQNG CUA CAC HO AP
- THUY PIEN O THUQNG NGUON SONG ME CONG
PEN XAM NHAP MAN O PONG BANG SONG CUU LONG

Giap Vin Vinh', Ping Vin Diing', Nguyén Hong Hai!, Nguyén Nam Dirc!

Tém tit: Qud trinh van hanh ciia ho ddp thity dién ¢ thwong nguon séng Mé Cong dwoc thé hién
qua cdc bién dong ciia ché do thity van viing ha lwu va gdy tac ddng dén tinh hinh xam nhdp man ¢
Pong bang séng Ciru Long (DBSCL). Nghién ciru chudi sé liéu thiyy vin trén dong chinh séng Mé
Céng va s6 liéu quan trac man trong 6 thang dau nam giai doan 2000 - 2016 cho thdy phén bé lwu
liwong trung binh thang chay vao DBSCL (qua tram Tan Chdu va Chdu Déc) c6 thay doi twong vmg
Vvéi dong chay tir thiwong nguon (qua tram Chiang Sean) véi xu thé tang trong thang 4 va giam trong
thang 6; dong thoi dong chay tir thwong nguon va dong chay vao PBSCL ¢6 twong quan véi nhau
Véi thoi gian chdy truyén khodang 17 ngay. Hon nita, qud trinh xdm nhdp mdn c6 xu thé tang, xudt
hién sém hon vao thang 1, 2, 3 va mudn hon vao thang 6. Mdt khac, gitta hai giai doan trudc va sau
khi cdc dap thity dién thirong nguon hoat déng, dong chay tir thwong nguon tiang 40%, gép phan giam
xdm nhdp mdn vao thang 4 nhung tang thém trong thang 6. Két qud nghién ciru gép phan hiéu ré
hon tac dong cia cac hé ddp thiy dién & thirong nguon doi véi dong chay va xam nhdp man ¢
DBSCL.

Tir khéa: Ho dép thity dién, xam nhdp mdn, dong bang séng Ciru Long

Ban Bién tap nhan bai: 05/01/2018 Ngay phan bién xong: 20/01/2018 Ngay dang bai: 25/01/2018

1. Gi6i thiéu

S6ng Mé Cong bit ngudn tir cao nguyén Tay
Tang, chay qua cac nudc Trung Qubc, Myanmar, Xiscwean |
Thai Lan, Lao, Campuchia va Viét Nam roi do ra : -
Bién Pong, 1a con séng dai thir 12 trén thé gioi =
v6i dong chay dong gop tir Trung Quéc 1a 16% '
va tor Myanmar 1a 2% [1]. Trén dong chinh song
M¢é Cong, c6 20 cong trinh thuy dién duogc
nghién ciru (Hinh 1), trong dé, thuong ngudn
song Mé Cong (con goi la song Lan Thuong, &
Trung Qudc) c6 8 hd dap (6 hd da hoan thanh va
2 ho du kién); riéng ha luu song Mé Cong co 12
hd dap (c6 1 hd dang xay dung, 11 hd dy kién)
(Hinh 1).

Cac ho dap ¢ thuong ngudn song Mé Cong
duoc xay dyng 1an luot tir ndm 1986 dén nim
2012 va mot sd hd dap bat dAu hoat dong tir ndm J 1
1996. Trong 6 cong trinh da hoan thanh, c6 2 dap £
thuy dién rat 16n 1a dap Nuozhadu va Xiaowan, ' :
riéng chi c6 dap Manwan tuong d6i nho hon va  Hinh 1. Ho ddp thiy dién trén dong chinh
hoan thanh trude nam 2000 [3]. Meé Cong nam 2017

'Pai Khi twong Thuy van khu viec Nam Bo
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Séng Mé Cong c6 ngudn tai nguyén thién
nhién phong phu, trong d6 tiém ning vé thiy
dién da va dang duogc khai thac hi¢u qua. Tuy
nhién, viéc xdy dung hd dap trén dong chinh
song Mé Cong gy ra nhidu mdi quan ngai vé
kinh t&, xa hoi va méi truong. Nhirng niam gan
day, ché d6 thuy van & vung ha luu séng Mé
Cong c6 nhiéu bién dong 16n, trong d6 tinh hinh
xam nhdp man 6 DPBSCL ngay cang phuc tap va
nghiém trong. Do vay, vin dé can nghién ctru 13
cac hd dap thuy dién & thuong ngudn song Mé
Cong di tac dong nhu thé nao ddi v6i qua trinh
xam nhap man 6 DPBSCL.

2.Phuwong phip nghién ciru va s6 liéu thu
thap

Qué trinh van hanh cia hd dap & thugng
ngudn song Mé Cong (tich nude, xa lii, xa nudc
phat dién ...) gdy anh huong truc tiép ché do thuy
van vung ha luu. Do vay, nghién ctru tac dong
ctia hd dap thuong ngudn dbi véi xAm nhap man
thuc chat 1a danh gia xu thé, su bién dong vé
muc nude va luu lugng nudce tai cac tram thuy
van trén dong chinh va cac mdi lién hé giita cac

MANG LUTH TIRAM THUY VAN |

yéu t6 ndy v6i qua trinh xdm nhip min & ving
cua song.

2.1 Thu thdp sé liéu thiiy vin va xam nhdp
mdn

Nghién ctru nay str dung sb liéu thiy vén tai
mot s tram trén dong chinh song Mé Cong
trong giai doan 2000-2016, trong d6 tram thuy
van Chiang Saen (Thai Lan) 1a tram dau tién trén
dong chinh, do dac luu lugng nudc tr thugng
ngudn sdong Mé Cong, noi co 6 hd déap thuy dién
trén dong chinh da hoat dong; tram thuy van
Stung Streng (Campuchia) ndm phia ha luu cua
nga ba song, noi hop luu cua song Mé Cong voi
hé thong song Sé San, Sé Kong va Sérépok; tram
thity van Tan Chéu (trén song Tién) va Chau D¢
(trén song Hau) 1a 2 tram thuy van hang 1 &
thuong ngudn song Ciru Long (tong luu lugng
nudc chay qua 2 tram nay dugc xem la dong
chay tir song Mé Cong vao DPBSCL). Riéng phan
xam nhap man st dung s6 1iéu do man tai 16
tram do (trung voi tram do myuc nudc thuong
xuyén). Vi tri cac tram duogc thé hién & Hinh 2.

Hinh 2. Vi tri tram thuy van va tram do man co 6 lidu dwoc sir dung

S liéu thay vin va sé liéu do man dugc thu
thap tir Uy hoi song Mé Cong va Pai Khi tuong
thuy van khu vuc Nam B¢. Riéng luu luong
nudc trung binh ngay tai tram Chiang Saen va
Stung Streng dugc tinh toan tir $6 liéu muc nude
theo quan h¢ luu lugng ~ muc nudc Q = f(H),
quan hé nay dugc xay dung theo s6 liéu thuc do
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trong giai doan 2009-2012 [2].

2.2 Phwong phap nghién ciru

Hai phuong phép phan tich théng ké chinh
duoc st dung trong nghién ctu nay la: (1)
Phuong phép xac dinh xu thé ciia chudi sb liéu
theo thoi gian; (2) Phuong phap xac dinh mbi
quan h¢ gitra céac yéu td muc nudce, luu lugng,
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do man.

1) Phirong phdp xdc dinh xu thé ciia chudi sé
liéu theo thoi gian.

Xu thé thay dbi tuyét d6i va trong ddi cuia cac
yéu t6 muc nuée, luu lugng nudc, dd man dugc
xac dinh theo phuong trinh hdi quy tuyén tinh
don voi cong thirc

XuTheTuyBoi = Y2016 — Y2000
n

XuTheTuoripi = Y20 ~ Yoo
|y2000|-n

Trong do: y2000, Y2016 1a muc nudc, luu lugng
tinh toan theo phuong trinh hdi quy tai thoi diém
nam 2000 va nam 2016; n 12 s& nam tinh toan
trong giai doan 2000 - 2016, (n = 17).

Cong thie (1) dugc ap dung dé tinh xu thé
tuyét d6i cia myc nudc (theo don vi cm/nim) va
cua luu lugng nudc (theo don vi m?/s.nam); cong
thire (2) duoc ap dung dé tinh xu thé twong dbi
cua luu lugng nude (%/nam).

(1)
.100% (2)

2) Phwong phdp xdc dinh moi quan hé giira
cac yéu 16 muec nuée, lu luong, do man

Mdi quan hé giita cac yéu t6 xac dinh theo
phuong phap hdi quy tuyén tinh don véi hé s6
tuong quan r. Theo Quy pham chinh bién s6 liéu
lvu lwong nudc vung séng anh hudng tridu
(1994), mbi quan h¢ dugc xem la chat ch€ khi
[r>0,8 [4]. Trong nghién ctru nay, mdi quan h¢
giita cac yéu t6 duoc xac dinh la:

It > 0,80: c6 twong quan tuyén tinh chit ch&

] = 0,70 - 0,79 : ¢6 twong quan tuyén tinh
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3. Két qua va thdo luin

Do phan 16n cac hd dap trén dong chinh &
thuong ngudn bit dau duoc xay dung va hoat
dong 1an luot tir nadm 2000 va do van dé xAm
nhap min chu yéu xay ra tir thang 1 dén thang 6
hang nam nén thoi gian duoc chon dé nghién ctru
1a 6 thang dau nam trong giai doan 2000 - 2016
(17 nam).

3.1. Xu thé thay déi ciia lwu lwong nwéc

Xu thé thay doi luu lugng nuée trong giai
doan 2000 - 2016 dugc tinh toan theo phuong
trinh hdi quy tuyén tinh don theo thoi doan ting
thang (tir thang 1 dén thang 6) va thoi doan 6
thang tir két qua phén tich luu luong nude trung
binh (Qu) thang va 6 thang véi két qua thé hién
trong bang 1. Theo d6, Qu 6 thang c6 xu thé
giam nhe tai tat ca cac tram; trong do xu thé thay
d6i tai tram Stung Streng va luu lugng vao
PBSCL giam xdp xi 1%/nam trong khi luu
luong qua tram Chiang Saen chi gidm
0,1%/nam. Nguoc lai, néu xét trong thoi doan
timg thang, xu thé cta luu lugng nudce co bién
dong kha 16n. Luu luong nude chay qua tram
Chiang Saen va Stung Streng ¢ xu thé ting tir
thang 1 dén thang 4, muc ting nhiéu nhat vao
thang 3 & Chiang Saen 1a 8,7%/nam va ¢ thang
4 ¢ tram Stung Streng 1a 4,3%/nam; nguoc lai,
luu Iwgng nude & 2 tram nay cé xu thé giam
trong thang 5 va 6, mirc giam nhiéu nhit trong
thang 6 voi gia tri giam 3,2%/ndm tai Chiang
Saen va 2,9%/nam tai Stung Streng.

Badng 1. Xu thé thay doi leu lwong nuée trung binh thang giai doan 2000 - 2016

Thang :
s 1 2 3 4 5 6 |
S 5 552 7|9 -2 ~ ~ 31 0
15 15 8.7 59 -14 3.2 -0.1| %/nam
2 |Swog Treng 09|18 347|% 399|% 887|% -509|% -418|% -47.1|m’/s.nam
0.03 13 29 43 1.0 29 09| %nam
3 It cnas  [& 696 492(®  45|% s63|f 1218 -:3s_> ¥ -46.9| m’*/s.ndm
-10 i 2 27 0.4 25 -1.0| %nam
1 |l pie [¥ 297(% -114[8 04/ 789 $ -519(@ -152| m’/s nam
-19 -13 0.1 20 05 29 16| %nam
< |Tan Chau+ (& -993|% -606|% 4.1(f 64.1|% 86/ -291|& -62.1|m’/s.nam
"~ |Chau Doc 49 41 0.1 26 0.2 2.6 -1.1| %/nam
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Két qua ciing cho thay, luu lwong nude vao
PBSCL c6 xu thé nguoc lai voi cac tram thuong
ngudn trong thang 1 va 2 véi mire giam khoang
1%/nam, ¢ xu thé ting nhe trong thang 3 va 5
(khoang 0,1 - 0,2%/nam); diém dic biét 1a luu
luong nude vao PBSCL c6 cing xu thé ting
manh v&i tram thuong ngudn trong thang 4 (ting
2,6%/nam) va giam manh trong thang 6 (giam
2,6%/mam).

Xu thé giam cuia Qtb trong 6 thang dau nam
¢6 lién quan tir xu thé giam cua dinh 1i hang nim
tir nam 2000 dén nay; tuy nhién xu thé bién doi
bét thuong dic biét trong thang 3, thang 4 va
thang 6 cho thiy mdi lién quan dén hoat dong
ctia hd dap thuy dién ¢ thuong ngudn song Mé
Cong.

3.2. Tic déng ciia hé dap thiy dién &
thwong nguon séng Mé Cong doi véi dong chiy
vao DBSCL

3.2.1. Bién dong cua dong chay thuong
nguon trude va sau khi ho dap hoat dong

Qua trinh vén hanh cua cac hd dap o thugng
ngudn sdong Mé Cong lam thay ddi truc tiép dén
ché d6 thuy vin tai tram Chiang Saen, tir d6 gay
tac dong dén dong chay qua cac tram Stung
Streng, Tan Chau va Chau Ddc. Can cir theo qua
trinh xdy dyng va van hanh cta hd dap, co thé
tam 1dy mdc thoi gian 1a nam 2014 dé danh gia
tac dong trudc va sau khi hd dap hoat dong. Két
qua phan tich cho thiy, thoi gian chay truyén
trung binh tir Chiang Saen va Stung Streng vé
dén tram Tan Chéu dugc xac dinh tuong ung la
17 ngay va 4 ngay. Sau khi hi¢u chinh s6 liéu Iuu
lugng nudc trung binh ngay cua tram Chiang
Sean va Stung Streng v6i thoi gian chay truyén,
két qua so sanh Qtb thang nhiéu nim gitra 2 giai
doan 2000 - 2013 va 2014 - 2016 duogc trinh bay
trong bang 2.

Bang 2. So sanh luvu luong nuoc trung thang tai tram Chiang Saen

. Théang
Giai doan ] 2 3 4 5 6 1-6
2000-2013 1482 1182 990 974 1250 2125 1334
2014-2016 2007 1556 1682 2228 1730 2035 1873
o m¥s) 526 375 692 1254 480 -90 539
Chénh léch
L 1¢ (%) 355 317 699 1287 384 -42 404

3.2.2. M6i quan hé giita dong chdy thirong
nguon dén dong chay vao PBSCL

Méi quan hé giita dong chay qua Chiang Sean
va dong chay vao PBSCL dugc nghién ctru theo
s6 liéu thuy van 6 thang dau nam 2016, ciing 1a
nam c6 xam nhap man lon nhét & PBSCL va su
diéu tiét ctia hd dap thuong ngudn thé hién rd
nhit. Sau khi hiéu chinh thoi gian Qw ngay tram
Chiang Sean theo thoi gian chay truyén 17 ngay,
két qua cho thiy trong thoi gian c6 xa nude ting
cuong tir cac hd dap thuong ngudn (tir dau thang
2 dén dén cudi thang 4/2016), giita Qw ngay qua
Chiang Sean va Qwngay chay vao PBSCL c6
mdi twong quan kha chit ché voi hé sb r=0.72.

Maic du trong mua kiét, dong chay tai tram
Tan Chau va Chau Pdc chiu tac dong cua kha
nhiéu yéu t6 nhu diéu tiét cua Bién Ho, hoat
dong cua thuy dién cac nudc ¢ ha luu song Mé

TAP CHi KHi TUQNG THUY VAN

Cong va dac biét 1a chiu anh hudéng manh cua
thuy tridu tir Pong (dong chay nguoc khi triéu
cudng), nén két qua thé hién mdi twong quan
giita dong chay vao PBSCL vdi sy didu tiét xa
nudc cua hd thiy dién thuong ngudn sau thoi
gian chay truyén 17 ngay, tinh tir khi quan tric
dugc tai tram Chiang Saen

2800

§ § 3

Qth ChiangScan(im3/s)

:

800 |
1500
(b)

Hinh 3. Quan hé giita OQtb ngay tai Chiang
Saen va Qtb ngay vao PBSCL nam 2016

5500

2500 3500 4500
Qtb TC+CD (m3/s)
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3.2.3. Muwec do tdac dong cua dong chay tuw
thwong nguon dén dong chay vao PBSCL giai
doan 2014 - 2016

Muc do tac dong cua luu lugng nudc tur
thuong ngudn séng Mé Cong ddi voi dong chay
vao PBSCL dugc xac dinh bang ti 1¢ gitta luu
lugng nudc chay qua tram Chiang Saen (hi¢u
chinh 17 ngay chay truyén) va tong luu luong
nuée chay qua tram Tan Chau va Chau Ddc.

BAI BAO KHOA HQC

Trong giai doan 2014 - 2016, két qua xac dinh
muc d§ tac dong nay duoc thé hién trong
bang 3.

Két qua cho thay, trong giai doan doan 2014-
2016, ti 1¢ dong chay tir Chiang Saen so v6i dong
chay chay vao PBSCL trong 6 thang dau nim la
khoang 40%; ti 1¢ nay dat gia tri 16n nhat dén
62% vao thang 4 nam 2016 trong thdi doan ho
thuy dién xa nudc tang cuong.

Bang 3. Ti l¢ (%) giita dong chay tir Chiang Saen va dong chay vao DBSCL

Niim Thang Lon Nho  Trung

1 2 3 4 5 6 nhat nhat binh

2014 26.7 282 475 472 397 32.9 47.5 26.7 37.0

2015 294 30.6 429 558 426 41.1 55.8 294 40.4

2016 309 435 46.8 62.0 43.0 29.1 62.0 29.1 42.6
Lén nhit 309 435 475 620 430 41.1 62.0 - -
Nho nhat 26.7 282 429 472 397 29.1 - 26.7 -

Trung binh 29.0 341 457 550 41.8 344 - - 40.0

3.3. Tinh hinh xdm nhdp man 6 DBSCL giai
doan 2000 - 2016

Két qua danh gia tinh hinh xAm nhap min &
vung DBSCL tai 16 tram trong giai doan 2000 -
2016 dugc tom tit trong bang 4; trong d6, xu thé
trong thang 1 chi dugc xac dinh ¢ vai tram c6
nhiéu hon 3 nidm sb liéu trong thang 1.

Két qua cho thiy, trong giai doan 2000 -
2016, tinh hinh xam nh@p man trong 6 thang dau
nam c6 xu thé tang & hau hét cac tram, xu thé
tang thé hién trong cac thang 1, 2, 3 va 6; riéng
xu thé giam thé hién thang 4 va 5 tai mot sb tram
do man.3.4.

Badng 4. Xu thé thay doi ciia xam nhdp mdn

Xu thé thay d6i 46 min Smax thing (g/L nim)

E 1 2 3 4 5 6 1-6

1 |BénLic # o009/@% o12]@% o007]@ 003]8 -007]@% 008
2 |Tan An # o012/®% o009/ 00118 -016|F -023|f% 006
3 |CauNoi #  032(% 026|@ 034[|@ o011|@% 0.17|@% 044
4 |HoaBinh ##fi 031|#% 0.14]= 00019 -021|@ 0.13}= 0.0
5 |Vam Kénh # 0.14/% 004|8 -004/8 -025|18 -0.11|8 -002
6 |BinhDai # 030/@% 045|@% 012]@% 003|@ 047|@ 023
7 [Huong M # 027[@% 020|@ 004|@ O005[@4 O0.16[@% 026
8 |An Thuin #i 050/ o0390|# oO11lf 0.10|@ 036/@ 031
9 [BénTrai # 021|&% 014|— 000/@ oO.10/& 037|f% 009
10 [TraVinh  [# 185|@% 020|@% 004|#% 00918 -004[@ 022|% 0.19
11 [PaiNgidi [# 042|% 021|@% 006|% -005|% 004|# 0.18|# 008
12 |Tran Dé # 051|#% 037/@% 006/% -048|@ 007|@ 058/ -004
13 [Phudc Long & -004[@ 032]@4 O0.11|@% 026/@ 0.76|@ 022
14 [CaMau # 0208 -007]@% o007[@ oo01|@ o0.15|@ 0.59|@% 005
15 [XéoRé fi 022|f%4 036|@ 036[@ 024[® 021l 030
16 |Rach Gii fi 018|fF 024|@ O0O06|@ o.190(@f o012|f 0.11
17 |Ganh Hao # o017/#% o007|#% o0.18|# 017|&% 009|# 0.2
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MGéi lién hé giita xu thé thay d6i dong chay tir
thuong ngudn v6i xu thé xadm nhap min &
bBSCL

C6 nhiéu nguyén nhan tac dong dén qua trinh
xam nhap man ¢ ha luu vung PBSCL, trong do6
c6 nguyén nhan chinh 1a dong chay tr thuong
ngudn. Két qua tong hop Bang 1 va Bang 4 cho
thdy mbi lién h¢ giita xu thé thay ddi cta dong
chay tir thwong ngudn véi xu thé xAm nhap min
& hau hét cac tram do min, trong do thé hién rd
nhat 1 xu thé thay d6i dang ké cia dong chay
qua tram Chiang Sean (tang trong thang 3 va 4,
giam trong thang 6) c6 lién quan chit ché xu thé
thay d6i xdm nhap min & nhiéu tram do (gidam
trong thang 4 va tang trong thang 6).

4. Két luin

Két qua nghién ctru cho thay tic dong ciia cac
ho dap thuy dién thuong ngudn song Mé Cong
dén xam nhap man ving PBSCL trong giai doan
2000 - 2016 nhu sau:

- Tong luong dong chay tir thuong ngudn
song Mé Cong trong 6 thang dau ndm c6 xu thé
twong d6i 6n dinh, nhung phan b6 dong chay
thang c6 bién dong 16n voi xu thé tang tir thang
1 dén thang 3 va giam tir thang 4 dén thang 6,
trong d6 tang nhiéu nhat vao thang 3 va giam
nhiéu nhat vao thang 6; ddng thoi phan bd dong
chay vao PBSCL c6 xu thé thay doi kha tuong
g véi dong chay tir thuong ngudn. Cac bién
dong vé luu luong nude tai tram Chiang Sean do

ché d6 van hanh cua hd dap thuong nguén s€ tac
dong dén dong chay vao PBSCL khoang 17
ngay.

- P6 min thue do tai hau hét cac tram déu co
xu thé ting trong ca thoi ky 2000 - 2016; d6 min
¢6 xu hudng xuét hién sém hon trong thang 1,
2, 3 va mudn hon trong thang 6, dong thoi ciing
c6 xu hudng giam nhe tai mot sb tram trong
thang 4 va 5.

- So sanh do man gitra hai giai doan trudc va
sau khi hd dap thuong nguén hoat dong, nhin
chung mirc d0 xam nhap man trong giai doan
2014 - 2016 c6 xu thé giam tir thang 1 dén thang
5 va ting vao thang 6. Xu thé thay d6i ciia dong
chay tir thuong ngudn séng Mé Cong (qua tram
Chiang Sean), dong chay vao PBSCL (qua Tan
Chéu va Chau Pdc) va xdm nhap min cé lién
quan v&i nhau; xu thé xam nhdp man cé lién
quan dén sy diéu tiét cua ho thiy dién va sy phan
b theo thang ctia dong chay tir thugng ngudn.

Toém lai, hoat dong cua cac hd dap thuy dién
& thuong ngudn c6 tac dong dang ké dén ché do
dong chay vao PBSCL, tir d6 tic dong dén tinh
hinh xam nhdp mén. Do c6 mtrc d§ dong gop
dong chay kha 16n va méi quan hé voi dong chay
vao DBSCL trong mua can, nén ché d6 van hanh
hd dap thuy dién can duge diéu tiét thich hop dé
duy tri dong chay 6n dinh vé ha luu, gop phan
giam nhe tinh hinh xam nhap man.

Tai liéu tham khao
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Hydropower Environmental Impact Mitigation and Risk Management in the Lower Mekong Main-
stream and Tributaries. Volume 1 — Hydropower Risks and Impact Mitigation Guidelines and Rec-
ommendations — Version 1.0. Mekong River Commission, December 2015.

4. Quy pham quan trdc luu hrong nuée séng viing dnh huéng thiy triéu,1994. Tiéu chuan nganh

94 TCN 17-99.
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ASSESSMENT OF IMPACTS OF DAMS IN THE MEKONG RIVER
UPSTREAM ON SALTWATER INTRUSION
IN THE LOWER MEKONG DELTA

Giap Van Vinh', Dang Van Dung!, Nguyen Hong Hai', Nguyen Nam Duc'
'The Southern Regional Hydro-Meteorological Center

Abstract: The operation of dams in the Mekong River Upstream is represented by changes in the
hydrological regime in the downstream and impacts on saltwater intrusion in the Lower Mekong
Delta. Research on the hydrological data in the main rivers of the Mekong River and observed salin-
ity data in the first 6 months from 2000 to 2016 showed that the distribution of average monthly
water discharge flowing into the Delta (through Tan Chau and Chau Doc hydrological stations) has
experienced an upward trend in April and a downward trend in June compared to the upstream
(through Chiang Sean hydrological station); and the flows in the upstream and downstream have a
correlation with the travel time of about 17 days. Moreover, saltwater intrusion has significantly
changed, occurring earlier in January, February, March and later in June. It is clear that between
the stages of before and after dams operation, flows in the upstream has increased to 40%, occupy-
ing to the reduction of saltwater intrusion in April and the increase in June. The results will enable
to understand clearly about the impacts of upstream dams on flows and saltwater intrusion in the
Lower Mekong Delta.

Keywords: Dams, saltwater intrusion, Lower Mekong Delta.
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NGHIEN CU'U PAC PIEM VA XU THE BIEN POI
MUA NHIET TINH KIEN GIANG

Bui Thi Tuyét', Pham Thi Minh!

Tém tiit: Trong bai bdo nay tdc gia sit dung sé liéu trong 20 nam qua (1996 - 2016) vé lrong muea,
nhiét do cua 03 tram khi twong co ban: Rach Gia, Phu Quéc, Thé Chu, va 11 diém do mura nhdn dan
trén dia ban tinh Kién Giang dé danh gid xu thé bién doi miwa va nhiét cua tinh Kién Giang. Két

qua cho thdy xu thé bién doi nhiét dg theo thoi gian va khéng gian twong doi nhé, tuy nhién xu thé
bién doi nhiét do cwc tri la dang ké. Cu thé nhiét d¢ toi thap giam khodng 0.05°C/ndm, con nhiét do
16i cao tang khodng 0.04°C/ndm. Con xu thé bién doi ciia lwong mira khong nhdt qudn giita cdc khu
viee va cac thoi k. Sw thay doi vé tong heong mwea mita va mira nam déu thé hién xu thé giam dang

ké khodng 22 ml/ndm va 23 ml/mia tiy vdo tirng tram.

Tir khéa: Xu thé nhiét A6, Mua, Nhiét do.

Ban Bién tap nhan bai: 10/12/2017 Ngay phan bién xong: 20/01/2018 Ngay dang bai: 25/01/2018

1. Mé dau

Bién d6i khi hau dang 13 mét trong nhirng
thach thuc 16n ctia nhan loai trong thé ky 21.
Nhan loai d4 va dang chimg kién nhimng bién doi
bét thuong cua khi hau toan ciu va dugc cac nha
khoa hoc trong nuéc ciing nhu trén thé giéi lién
tuc canh bao vé nhitng bién ddi bit thuong do.

O Viét Nam trong khoang 50 nim qua, nhiét
do trung binh nam da tang khoang 0,5 - 0,7°C,
luong mua giam 2% va muc nudc bién di dang
khoang 20cm [5]. Bién d6i khi hau di 1am cho
cac thién tai, ddc biét l1a bao, I, han han ngay
cang khc liét hon.

Kién Giang 1a mot tinh ven bién phia tay
dong bang song Ctru Long [1]. Kinh té chu yéu
1a san xuét nong, ngu nghiép. Trong nhitng nim
gan day, dién bién bat thuong cua thoi tiét ngay
cang c¢6 xu hudng bat loi cho doi sdng con
nguoi. Cac loai thién tai xay ra voi mirc do ngay
cang nghiém trong hon. Nhing bién doi d6 dugc
thé hién rd nét qua hai yéu té co ban ctia khi hau
d6 1a: nhiét do va luong mua. Xu thé bién ddi
cua luong mua khong nhit quan giita cac khu
vuc va cac thoi ky. Su thay doi vé tong luong
mua thang va mua nam khong thé hién xu thé

"Truong Dai hoc Tai Nguyén va Moi truong
TP. H6 Chi Minh
Email: minhpt201@gmail.com
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tang hay giam nhung cuong do mua dang c6 xu
hudng tang I1én ro rét [5]

Dé nhin nhan dién bién va xu thé bién doi cta
mua, nhiét d6 da anh huong dén doi sdng, kinh
té - x4 hoi trén dia ban tinh Kién Giang trong bdi
canh bién d6i khi hau toan cu. Vi vy, tac gia
“Nghién ctru dic diém va xu thé bién ddi mua,
nhiét tinh Kién Giang” dua trén chudi sb liéu
trong 20 nim qua (1996 - 2016) vé lugng mua,
nhiét d§ cua 03 tram khi tugng co ban: Rach Gia,
Pht Quéc, Tho Chu, va 11 diém do mua nhan
dan trén dia ban tinh Kién Giang.

2. Co s6 6 ligu

S6 lidu duoce st dung trong nghién ctru nay la
s6 liéu nhiét d6 khong khi trung binh, mua thang
03 tram quan tric khi tuong, 11 tram do mua
nhan déan cua tinh Kién Giang. D6 dai chudi s6
liéu dugc str dung 1a tir 1996 - 2016.

Danh sach cac tram khi twong lay sé liéu dé
tinh toan, phan tich dugc thé hién trong bang 1,
2 va hinh 1.

Bang 1. Danh sdch cdc tram khi twong ldy

6 liéu tai tinh Kién Giang

Tén Tram  Kinh do Vido Do dai chubi
Rach Gia 105.04 10.01 1996 - 2016
Phi Quéc 103.58 10.13 1996 - 2016
Thé Chu 103.28 09.17 1996 - 2016
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BAN Q0 MANG LUG1 TRAM QUAN TRAC JINH KIEN GIANG ey T

[ .

e e T

Hinh 1. Vi tri céc tram quan trac Khi twong va do miea ldy s6 liéu & Kién Giang

Bang 2. Danh sach cac tram do mwa nhan dan

tai tinh Kién Giang

Tén Tram P dai chubi
Xéo Ro 1996 - 2016
Ha Tién 1996 - 2016
Hon Dit 1996 - 2016
Giong Riéng 1996 - 2016
An Bién 1996 - 2016
Kién Luwong 1996 - 2016
Tan Hiép 1996 - 2016
Vinh Thuin 1996 - 2016
G0 Quao 1996 - 2016
An Minh 1996 - 2016
Vinh Hoa Hung Nam 1996 - 2016
3. Phwong phap

3.1. Phén tich dic diém

bé phan tich dugc dac diém mua nhiét & tinh
Kién Giang tac gia su dung cong tinh gia tri

trung binh trén chuoi so liu:

n

f= ?=1fi

Trong do: fla gia tri trung binh truong khi
tuong;fi gia tri truong khi twong; n d6 dai chudi
56 ligu.

Dé phan tich dic diém phan b theo khong
gian tac gia xem xét cac bién trinh nim cta vung.
Xét sy bién ddi cua mua theo nam, thang, theo
mua.

3.2. Phén tich xu thé

3.2.1. Phan tich xu thé bién déi lwong mira

Xét sy bién doi ctia mua theo nam, thang va
theo mua, v& duong dong mirc va xu thé qua cac
giai doan 1996 - 2005, 2006 - 2016.

Xu thé bién déi cua lugng mua nam (lugng
mua theo mua) thé hién khi biéu dién phuong
trinh hoi quy cua lugng mua nam (luong mua
theo mua) 14 ham cua thoi gian:

y = A0+ Alt

Trong d6 y 1a dic trung yéu t6 can khdo sat,
t 1a s6 ndm, A0, A1, 1a cac hé sé hdi quy. Biéu
dién mdi quan h¢ gitra lugng mua tai cac tram
va khoang thoi gian nghién ciru dé nhan xét. Hé
s6 nay cho biét xu thé tang hodc giam cua luong
mua (A1> 0: tang, A1< 0: giam).

3.2.2. Phan tich xu thé bién doi nhiét do cuc
tri

Ddi voi nhiét do, do y nghia thuc té ctia nhiét
d6 cuc tri (nhiét do toi thip thang XII-Tm va
nhiét do ti cao thang IV-Tx) ddi vai sy phat
trién kinh té xa hoi cta tinh Kién Giang la quan
trong, nén trong nghién ctru nay tac gia chi xem
xét xu thé bién doi nhiét do cyc tri.

Xu thé bién doi nhiét do cuc tri ¢6 thé thé hién
khi biéu dién phwong trinh hdi quy ctia chénh
léch Tm hodc Tx so véi trung binh ciia ca chudi
s6 liéu (20 nam) 1a ham cua thoi gian:

y = Aot At

Trong d6 y 1a chénh 1éch Tm hodc Tx, t 14 s6
thir tyr ndm va Ao, A 1a cac hé sb hoi quy. Hé s6
A1l cho biét huéng dbc cua duong hdi quy, noi

TAP CHi KHI TUQNG THUY VAN
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1én xu thé bién ddi ting hay giam cua Tm hoic
Tx theo thoi gian. Néu A1 am nghia 1a nhiét do
giam theo thoi gian va nguoc lai.

4. Két qua va thio luin

4.1. Pdc diém va xu thé bién déi nhiét dé
tinh Kién Giang

4.1.1. Bdc diém nhiét dj tinh Kién Giang

Ché d6 nhiét ma ta n6i dén & day 1a nhiét do
khong khi. Nhiét ¢ khong khi 1a yéu t6 khi hau
thé hién rd nhit, boi sy anh hudng cua vi tri dia
1y, hoan luu khéng ché, ché do ning [2]v.v...
Nam trong vanh dai nhiét d¢i Bic ban cau, Kién
Giang c6 mot nén nhiét d6 cao va kha 6n dinh.
Theo sb lidu dic trung nhié¢t do cua 3 tram khi
tugng trong hinh 2, 3, 4, 5, va 6 cho théy Kién
Giang c6 su bién d6i nhiét do theo thoi gian va
khong gian déu rat nho. Nhiét do trung binh nam
gan nhu khong khac nhau giita cac dia phuong
trong tinh. Nhiét d6 cac thang c6 sy bién doi nho,
tuy nhién cling c6 sy phan bd kha rd rang trong
nam (hinh 2). Su phéan bd nay phu hop véi hé
théng hoan Iuu chi phdi theo timg mua, timg
thang. Cu thé, trong nam c6 thang 4 va thang 5
1a 2 thang chuyén tir mua kho sang mua mua,
nén tinh Kién Giang chiu anh huong cua ap cao
can nhiét Tay Thai Binh Duong khéng ché kha
6n dinh, nong nhét trong nam, nhiét 46 cao nhét
c6 khi 1én dén 36 - 37°C (hinh 3), con thang 1 va
thang 12 1a 2 thang lanh nhét trong nam, thoi
gian ndy, hau hét khu virc Nam B9 ciing chiu anh
huong cac dot song lanh tir khu vire phia béc tran
xubng nén nén nhiét ha thip, do do tinh Kién
Giang ciing chiu anh huong va nhiét d6 thap nhat
c6 khi xubéng dén 17-18°C (hinh 4). Tuy nhién,
nhiét d6 cao nhét tinh trung binh thang chi vao
khoang 29 - 33°C (hinh 5), con nhiét d6 thap
nhip trung binh thang 23 - 37°C (hinh 6).

Vi Kién Giang c6 nhiét d6 bién d6i theo
khong gian va thoi gian rat nho, hon nita Kién
Giang 1a tinh chu yéu san xuit nong ngu nghiép
nén yéu t6 nhiét do rat quan trong, dac biét la cac
gia tri nhiét do cuc tri. Do vay trong phﬁn tiép
theo tac gia chi xem xét xu thé bién d6i nhiét do
cuc tri.

4.1.2. Xu thé bién doi nhiét dé cuc tri

Trong phan nay tic gia xem xét xu thé bién

TAP CHI KHI TUQNG THUY VAN

d6i nhiét do tdi thap (Tm) cua thang XII; va xu
thé bién doi nhiét do téi cao thang IV. Trong d6
xu thé bién d6i cua nhiét do cuc tri ¢6 thé thé
hién khi biéu dién phuong trinh héi quy cua di
thuong Tm hodac Tx so v6i trung binh cta ca
chudi s6 liéu 14 ham cua thoi gian.

Nhin chung, nhiét do t6i thap (Tm) thang XII
ctia Tinh Kién Giang c6 xu thé giam thé hién ¢
hé s6 A1<0, trong khi d6 nhiét d6 ti cao (Tx)
thang IV lai c6 xu thé ting (A1>0) (hinh 7). Gia
tri chuén sai cia Tm am duong xen k& gitta cac
niam nhung xu thé chung 13 giam, va mot s6 nim
c¢6 nhitng bién d6i dot ngdt. Ddi véi Tx xu thé
bién ddi ting 1én rd rang dic biét 1a sau nim
2006 gia tri chuén sai ciia Tx ting manh. Nhu
vay, ngudng nhiét 46 ¢ Tinh Kién Giang hau hét
duoc ndi rong, tic 1a nhiét do tdi cao ngay cang
tang con nhiét do tbi thip ngay cang giam. Két
qua nay cho thiy diéu kién khéc nghiét cua thoi
tiét anh huong khong nho dén san xuit nong ngur
nghiép tai dia ban tinh Kién Giang. Vi ngudng
nhiét do cua ciy trong, vat nudi va thuy hai san
phu thudc rat nhiéu vao nhiét do toi thap va nhiét
d6 t6i cao. Do dé, cac co quan lién quan can co
nhing canh bao can thiét dé cac nganh nong ngu
nghiép trién khai nghién ctru cac loai gidng cay
tréng ciing nhu thuty hai san thich hop phuc vu
phat trién kinh té cua Tinh.

Mic du, hau hét cac dia phuong trong tinh
Kién Giang déu c6 xu thé bién d6i Tm va Tx
chung nhu hinh 7. Xong mdt s6 dia phuong, cu
thé tai cac tram lai c6 nhimng ddc diém riéng biét
khi xém xét xu thé bién d6i Tm va Tx trong 10
nam lién tiép (1996 - 2006 giai doan I; 2007 -
2016 giai doan 2).

Hinh 8a, 8b va hinh 8c 1an lugt 1a xu thé bién
d6i ctia Tm thang XII va Tx thang IV theo nim
tai cac tram Rach Gia, Pht Quéc va Thd Chu.
Déi véi tram Rach Gia ca Tm va Tx déu c6 xu
thé giam thé hién ¢ hé sé A1 nho hon 0. Trong
khi d6 ¢ tram Phit Qudc Tx c6 xu hudng ting
con Tm ¢ xu hudéng giam. Con tram Tho Chu ca
Tm va Tx déu c6 xu hudng ting.

Khi xét hai giai doan 1996 - 2006 (giai doan
I) va 2006-2016 (giai doan II) cho thdy Tm &
tram Tho Chu chuén sai Tm va Tx déu duong &
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tat ca cdc nam, va chuan sai Tm & giai doan II
duong cao hon giai doan I. Tuy nhién xu thé bién
d6i Tm ¢ tram Tho Chu trong giai doan I ting
manh hon so véi giai doan II (hinh 8c). Xu thé
bién ddi nay ngugc hin so véi xu thé bién ddi
Tm chung ciia tinh Kién Giang. D6i voi Tx tai
tram Tho Chu lai ¢6 xu thé bién doi twong dong
v6i xu thé bién ddi chuan sai Tx chung cta Tinh.
Dic biét trong nhitng nim gan day (giai doan II)
chuén sai Tx ting dot bién so voi giai doan 1.
Nguogc véi tram Thd Chu, tai tram Rach Gia
chun sai ctia Tm hau nhu 4m & tit ca cdc nam,
va gia tri chuan sai am & giai doan I 16n hon gia
tri chuan sai 4m & giai doan II (hinh 8a). Tuy
nhién, chuén sai ctia Tx tai tram Rach gia lai co
gia tri duong 16n ¢ giai doan I, con giai doan II
chudn sai cua Tx lai c¢6 gia tri 4m. D4i véi xu thé
bién d6i chuan sai ciia Tm twong dong véi xu thé
chung cua toan tinh déu c6 xu thé giam, dac biét
giai doan I Tm c6 xu thé giam manh hon giai

O mIN V VIVIVIIIX X XI XI
.uho..hu mRachGida mPhuQudc Thing

Nhiét 44 (oC)
H BB

Gl

24

Hinh 2. Biéu do nhiét @ trung binh thang

I M IV V VIVEIVIDIIX X XI XO
mThéChu MRachGid WPhiQudc Thing

o8B W

ot
o

Nhiét da (oC)

S W

Hinh 4. Biéu do nhiét do thap nhat thang

)
&

I
)
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doan I. Tuy nhién xu thé bién ddi cua Tx tai tram
Rach Gia lai giam, nhung xét giai doan I Tx ¢6
xu thé ting manh con giai doan II Tx c¢6 xu thé
tang nhe.

Tuong ty tram Rach Gia, chuén sai caa Tm
tai tram Phu Quéc déu co gia tri am & hau hét
cac nam trong giai doan II, con chuén sai ciia Tx
cling c6 gia tri am & ca 2 giai doan, xong giai
doan c6 gia tri am nho nhét lai roi vao giai doan
I (hinh 8b). Xét xu thé ctia Tm tai tram Phii Quéc
la giam, trong do giai doan II gidm manh hon
giai doan I. Con xu thé ctia Tx tai tram Pht quéc
tang nhe. Dac biét xu thé bién ddi cua Tx trong
giai doan I giam con giai doan II xu thé bién ddi
cua Tx tang (hinh 8b).

Ngoai yéu tb nhiét do, thi mua ciing 13 yéu td
anh huong truc tiép dén cac nganh noéng ngu
nghiép. Phan tiép theo tac gia phan tich cac dic
diém va xu thé bién d6i luong mua cia tinh Kién
Giang.

i III N Vv vivIvimI X XI XO
I" Chu ®RachGid EPhUQudc Thang

Nhiét do (oC)
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Hinh 3. Biéu do nhiét @6 cao nhdt thang
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Hinh 5. Biéu d6 nhiét dg cao nhdt trung binh thing
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Hinh 6. Biéu do nhiét dé thap nhdt trung binh thang

TAP CHi KHI TUQNG THUY VAN

S6 thang 01 - 2018



BAI BAO KHOA HQC

Chuén

-2.0

-3.0

1996 2001

y=-0.0505x + 0.4351

2006
Néim

2011 2016

Chuén sai (0C)

2.0
1.5
1.0
0.5
0.0
-0.5
-1.0
-1.5

1996 2001

y=0.0419x - 0.3138

2006
Niam

2011 2016

Hinh 7. Chuan sai ciia Tm trung binh 3 tram tai Kién Giang thang XII (trdi) va Tx trung binh 3
tram tai Kién Giang thang IV (phai) theo nam va trung binh truot 2 nam (dwong mau do) cung
véi diong xu thé tuyén tinh theo thoi gian
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Hinh 8a. Xu thé bién déi ciia chudn sai Tm thang XII (trdi) va chudn sai Tx thang IV (phdi) tai
tram Rach Gia trong cac giai dogn
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Hinh 8b. Xu thé bién déi ciia chudn sai Tm thang XII (trdi) va chudn sai Tx thang IV (phdi) tai
tram Phii Quéc trong cdc giai doan
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Hinh 8c. Xu thé bién doi ciia chudn sai Tm thang XII (trdi) va chudn sai Tx thang IV (phdi) tai
tram Thé Chu trong cdc giai doan
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4.2. Pdc diém va xu thé bién doi lwong mura
tinh Kién Giang

Luong mua la yéu t6 khi hau phu thudc rat
nhiéu vao sy thay doi cac hoan luu khi quyén, sy
anh huéng cua dia hinh, sy thay déi diéu kién
tham thyc vat, nhitng hoat dong cia con nguoi
1am thay d6i méi trudng, ... tai mot dia phuong
nhat dinh. Do vay luong mua trong ting thang,
tung mua, cling nhu tirng nam c6 su khac nhau.

Virg b kg mum 294 0 P
I e kg s 26282 o)

BAI BAO KHOA HQC

4.2.1. Phdn bo lwong muwa ndm

Qua sb lieu do dac duoc cho théy tai Kién
Giang, phan b lugng mua it dan tir Tdy sang
Pong (hinh 9). Hang ndm tai dao Phii Qubc co
luong mua 16n nhét, c6 nam dat trén 4000mm
nhu ndm 2000 mua 4165mm, sau do la cac vung
ven bién phia Ty ciia Tinh, pho bién tir 2100-
2300mm, noi c¢6 lwong mua thap nhat 1a phia
Pong ctia Tinh, phd bién tir 1800 - 2000mm.

&

BAC LIEU

CA MAU

Hinh 9. Phan vung mua tinh Kién Giang

Bang 3. Lwong mua trung binh thang va nam tai cac tram thugc tinh Kién Giang (mm)

Thang 1 1 I IV V VI VI VIl IX X XI Xl Nim
Thé Chu 33 26 52 83 200 293 314 287 354 361 236 108 2347
RachGis 11 13 34 82 245 300 337 362 296 299 193 45 2217
Phi Quéc 32 28 66 154 260 365 390 474 458 355 145 52 2779
XéoR6 17 21 58 96 231 280 336 406 328 282 161 52 2268
HaTien 19 23 58 131 219 249 284 316 237 278 137 49 2001
HonP4t 13 13 53 80 217 230 295 319 246 276 156 49 1946
GidbngRidng 10 20 36 68 199 219 277 314 297 309 149 53 1950
AnBien 9 26 47 99 231 325 346 383 321 270 138 38 2232
KiénLuwong 16 20 53 110 218 251 312 352 266 299 158 43 2097
TanHigp 16 13 33 61 174 213 266 294 257 269 160 43 1801
Vinh Thuan 29 14 43 128 217 237 346 326 314 308 161 51 2174
GoQuao 14 8 40 97 237 255 291 339 301 282 140 39 2042
AnMinh 23 33 43 115 232 301 389 376 363 318 170 S0 2413
I}’;‘;‘g‘gg; 8 12 35 89 233 250 274 329 283 273 153 49 1989
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Tong luong mua hang nim cac noi tai Kién
Giang dao dong quanh tri s6 trung binh nhiéu
nam trong khoang +20% (bang 3). Tuy nhién
trong tirng thang thi c6 su dao dong manh hon,
trong khoang £30%, c6 thang 1én dén 40-50% so
v6i tong luong mua trung binh nhiéu nam. Cac
dia phuong co6 bién dong lugng mua thang 16n
nhat tinh 13 Xéo R6, Ha Tién, Hon Pit, Gidng
Riéng, An Bién va dao Phu Qudc.

Luong mua 16n tip trung trong thoi gian
ngan, c6 ¥ nghia rit quan trong, bdi d6 chinh 13
nguyén nhan gy ra nhitng hién tuong thoi tiét
thuy van nguy hiém, 10, lut, sat 16.v.v....

4.2.2. Mva cuc tri

Luong mua ngady 16n nhit tai Kién Giang
thuong xay ra khi chiu anh hudéng cia hoan luu
bao, ap thap nhiét d6i, dai hoi tu nhiét d6i, nhidu
dong nhiét doi .v.v... Nhung dang ké nhat 1a khi co
su két hop cia nhiéu loai hinh thoi tiét khac nhau.

Luong mua ngay 16n nhat tai Kién Giang
trong nhimng thdng mua mua c6 thé dat tir 100-
200mm, dac biét trong 2 thang chinh ctia mua
mua 1a thang 7 va 8 luong mua ngay 16n nhat co
nam 1én dén 200-300mm nhu tram Rach Gia,
tram Pha Qudc (Bang 4).

Bdng 4. Lwong mua ngay 6m nhat thang va

nam (mm)

Thiang Tho Chu  Rach Gia  Phi Qudc
I 17.5 41.7 77.9
n 15.2 57.5 112.2
111 27.0 111.1 103.2
v 31.4 94.1 127.1
\% 54.3 176.6 109.6
\%! 73.8 185.0 126.8

\%1 | 74.2 2203 196.5
VIII 74.8 260.5 327.1
IX 88.5 114.1 188.4
X 85.6 159.0 181.2
X1 81.0 186.7 136.0
XII 39.6 55.3 105.4
Nim 88.5 260.5 327.1

Téng s6 ngdy mua trung binh nhiéu nam tai
Kién Giang dao dong trong khoang tir 150-180
ngay, Phu Qudc khong nhimng 13 noi c6 lugng
mua 16n ma s6 ngady mua ciing 16n nhat tinh
(bang 5). Trong céac thang chinh mua mua hau
hét cac noi déu c6 trén 20 ngay/ thang, cac thang

TAP CHi KHI TUQNG THUY VAN

it mua va kho han s6 ngay mua rat it, tham chi
nhiéu ndm x4y ra tinh trang khong mua dai ngay
gy kho han, anh huéng nghiém trong dén doi
song x4 hoi va san xuat nong nghiép cho cac dia

phuong trong tinh.
Bdng 5. S6 ngay muwa trung binh thang va nim
Thing  Tho Chu  Rach Gia  Phi Quéc
| 6 2 5
I 3 1 4
I 5 3 7
v 9 7 12
\% 16 17 19
VI 19 19 21
Vil 20 20 22
VIII 20 22 24
IX 20 21 23
X 21 21 21
XI 16 16 13
XII 8 6 6
Nam 162 155 177

Pé thay rd duge su twong phan khic nghiét
vé tinh hinh mua giira 2 mua, mia mua va mua
kho tai Kién Giang (xem bang 6 va 7).

4.2.3. Phan bo lwong mura theo miia

Thong thudong dé xac dinh mia mua va mua
it mua nguoi ta dung phuong phap dinh luong
va phuong phap khach quan: Phuong phéap dinh
luong nho dua vao lugng mua (khong tinh dén
nguyén nhan gdy mua); Phuong phap khach
quan (can clr vao nguyén nhan gy mua).

O day dwa vao phuong phap dinh luong -
dung chi tiéu tong lwong mua thang trung binh
nhiéu nim 100mm va sd ngay mua trung binh tir
10 ngay tro 1én hodc tan suat trén 75% s6 nam
xudt hién lugng mua thang c6 tir 100mm tro 1én
lam chi tiéu cho mua mua, nguoc lai 1a mua it
mua [2].

Theo chi tiéu trén, thi tai Kién Giang mua
mua tir thang V dén thang X1, mua it mua ( mua
kho ) tir thang XII dén thang IV nam sau.

4.2.3.1. Mua mua

Luong mua cac noi trong tinh chiém tir 80-
90% lugng mua nam, dac biét chi trong 2 thang
VII va VIII lugng mua da trén 30% luong mua
nam (bang 6).
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Bdng 6. Lirong mua (mm) va ti trong (%) ciia miia mua va cia 2 thang VI va VIII, so véi tong
lwong mwa nam

Muwa mua mua

Muwa thang

Tram (mm) Ti trong (%) VIL-VIII (mm) Ti trong (%)
Thé Chu 2045 87.1 601 25.6
Rach Gia 2032 91.7 699 31.5
Phi Québc 2447 88.1 864 31.1

Xéo RO 2024 89.3 742 32.7
Ha Tién 1720 86.0 600 30.0
Hon DAt 1738 89.3 614 31.6
Giong Riéng 1763 90.4 591 30.3
An Bién 2014 90.2 729 32.6
Kién Lwong 1855 88.5 664 31.7
Tan Hi¢p 1634 90.7 560 31.1
Vinh Thuin 1908 87.8 672 30.9
Go Quao 1844 90.3 630 30.8
An Minh 2149 89.1 765 31.7
Vinh Hoa Hung Nam 1796 90.3 603 30.3

4.2.3.2. Mua kho
Luong mua mua kho ciia hau hét cac dia
phuong trong tinh thudong nhdé hon 15% luong

mua nam, dac bi¢t trong 2 thang I va II lugng
mua rat thip 3% téng luong mwa niam (bang 7).

Bdng 7. Lirong mua (mm) va ti trong (%) ciia miia khé va ciia 2 thang I va II, so véi tong lwong

mira nam

Tram era(:::::; kho Ti trong (%) I\I’I_IIrla (tllliz::)g Ti trong (%)
Thé Chu 302 12.9 59 2.5
Rach Gia 185 8.3 24 1.1
Phii Quéc 332 11.9 60 2.2
Xéo Rd 244 10.7 38 1.7
Ha Tién 280 14.0 43 2.1
Hon Dét 208 10.7 26 1.3
Giong Riéng 187 9.6 30 1.5
An Bién 218 9.8 35 1.6
Kién Lwong 242 11.5 36 1.7
Tan Hiép 167 9.3 29 1.6
Vinh Thuin 266 12.2 43 2.0
Go Quao 198 9.7 22 1.1
An Minh 264 10.9 56 2.3
Vinh Hoa Hung Nam 193 9.7 20 1.0

4.2.4. Bién déi lwong mura nam

C6 thé n6i mua 1a yéu té bién d6i manh mé
nhat trong tat ca cac yéu t6 khi hau. Xét vé xu
thé bién d6i, yéu té mua lai ¢6 xu hudéng nguoc
lai so v&i yéu to nhiét do. Ché do nhiét c6 xu
huéng ting 1én, trong khi ché d6 mua lai c¢6 xu
huéng giam di [2]. Theo s6 liéu mua tir 1996 cho
dén nam 2016, su chénh 1éch gilta nam mua lon
nhat va nim mua nho nhat 13 2284 mm (tram
Phi Qudc), 1368mm (tram Rach Gia) va

1208mm (tram Tho Chu) 16n gap 0.8 - 1.3 1an so
v6i ndm mua it nhat. Néu chi tinh riéng luong
mua mua mua thi gié tri cyc dai va cuc tiéu co
luong mua chénh nhau 0.8 - 1.1 1an, trong mua
it mua chénh nhau 16n 3.5 - 20 1an (tram Tho
Chu 3.5 1an, Phti Qudc 9 1an, Rach Gia 20 1an).

Néu ta xét trong 05 ndm mat ta thay su bién
dong cua lugng mua trong ting thoi ky nhu sau:
trong thoi ky 1996 - 2000 thi s6 nam c6 lugng
mua dat va vuot mic TBNN chiém 60% (khu
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vuc Thé Chu), 80% (khu vuc Rach Gia va Pha
Quéc); trong trong thoi ky 2001 - 2005 tuong
g chiém 40% (khu vuc Tho Chu), 60% (khu
vuc Rach Gid), riéng Phti Quéc thi lwong mua
thip hon TBNN 11 - 31%; trong thoi ky 2006 -
2010 twong tng chiém 60% (khu vuc Thd Chu,
Rach Gi4) va 40% (khu vuc Pha Qudc); trong
thoi ky 2011 - 2016 twong Gmg chiém 20% (khu
vuc Tho Chu) va 60% (khu vuc Rach Gia va Pha
Quéc) (hinh 9).
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Hinh 10. Luong mwa trung binh 05 nam cac
tram tinh Kién Giang
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Hinh 11. Lugng mua hut chuan so véi trung
binh nhiéu nim
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Hinh 12. Xu thé lwong mwa nam cac tram tinh
Kién Giang
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Hinh 13. Xu thé lwong mwa miia mwa - mia
kho tai tram Rach Gia
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Hinh 14: Xu thé lwong mwa mia muwa - miia
kho tai tram Phu Quéc
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Hinh 15. Xu thé lwong mwa miia muwa - mia
khé tai tram Thé Chu

4.2.5. Xu thé bién doi lwong mira

Dé xét xu thé va chu ky bién dbi cua ché do
mua trong cac thoi ky, cling gidng nhu yéu té
nhiét d6. O day chung toi ciing dua ra hai thoi
ky, thoi ky tir ndm 1996 - 2005 va thoi ky tir nam
2006 - 2016, dé danh gia chung cho sy chénh
léch vé ché do mua & tinh Kién Giang nhu sau:

Qua biéu d6 d6 hut chuan va xu thé cua luong
mua nam (hinh 11, hinh 12) ctia chudi s6 liéu ta
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thdy. Ca 03 tram (Rach Gia, Phii Qudc va Tho
Chu) cua tinh Kién Giang, ché do mua déu c6 xu
hudng gidm trong 10 nam qua (2006 - 2016) so
v6i 10 nam trude (1996 - 2005) tir 97 - 170mm,
va giam manh nhit vao nhimg nim gan day
(2010 - 2016) giam dén 150 - 200mm, trong khi
d6 tai Phu Qudc ¢6 xu thé ting 1én 260 - 530mm
50 v6i 10 nam trude (2000 - 2010) (hinh 12). D6i
véi mia mua, xu thé bién d6i luong mua tai cac
tram ciing dién ra twong ty nhu xu thé cua luong
mua niam, cu thé tram Rach Gia, Tho Chu déu
giam so voi 10 nam trude (1996 - 2006), riéng
Phu Qudc lai ting 1én dang ké (hinh 13, 14 va
15). Tuy nhién, sang mua kho, luong mua tai
tram Tho Chu 10 nam sau (2006-2016) lai ting
1én dang ké so véi 10 nam trude (1996-2006)
(hinh 15), con 2 tram Rach Gia va Phi Qudc
trong kho déu c6 xu thé giam (hinh 13, 14). Néu
ta xét cac thang trong nim dbi voi timg tram
trong tinh thi ¢6 sy ting giam khong dong déu.
Luong mua giam chu yéu vao cac thang tir thang
VI - VIII, X va thang XI tir 20 - 127mm (tram
Rach Gi4), tir 20 - 160mm (tram Pha Qudc), tir
26 - 76mm (khu vuc Thé Chu), cac thang con lai
giam it hon tir 2 - 16mm cho ca ba khu vuc; riéng
cac thang III, IV, V va IX mdt vai noi lai co su
tang vé lugng mua trong thang tir 25 - 195mm
(Bang 8). Nhin chung, lugng mua giam chu yéu
vao thoi ky cudi mua mua, mua it mua giam
turong d6i déng déu hon & ca tram.

BAI BAO KHOA HQC

Bang 8. Lwong mwa va chénh léch thoi ky 1996
- 2005 voi 2006 - 2016

Lwong mua trung binh thang va nidm tram Rach Gia

Thoi ki
Thing 1996-2005  2006-2016 Ap
I 12,3 20,6 8,2
I 15,5 19,8 4,4
I 28,8 74,5 45,7
v 120,0 70,7 -49.3
v 226,1 2643 38,2
VI 313,4 289,0 -24.4
vl 428,6 301,6 -127,0
VIII 3059 279,1 -26,8
IX 275,71 349,8 74,1
X 3144 276,9 -37,5
XI 241,0 168,1 -72,9
XII 53,7 51,5 -2,2
Nim 23354 21659 -169,5
Lwong mua trung binh thang va nim tram Phi Quéc
Thoi ki
Thang 1996-2005  2006-2016 Ap
I 40,7 17,8 -22.,8
11 30,6 23,8 -6,8
I 58,9 84,5 25,6
v 182,3 1513 -31,0
v 260,6 240,9 -19,7
VI 348,6 362,8 14,3
vl 411,9 4323 20,4
VIII 481,6 318,7 -162,9
IX 361,5 557,2 195,7
X 390,1 283,0 -107,1
XI 207,9 143,5 -64,4
XII 58,9 62,2 33
Niam 2833.,5 2678,1 -155,4
Lwong mua trung binh thang va nim tram Thé Chu
Thoi ki
Thing 1996-2005 2006-2016 Ap
I 30,28 42,4 12,1
II 26,16 17,1 -9,0
I 15,88 63,9 48,0
v 76,19 110,0 33,8
v 207,84 178,5 -29.3
VI 320,73 246,6 -74,2
VII 301,77 320,6 18,8
VIII 2822 236,4 -45,8
IX 312,45 379,7 67,3
X 381,09 304,5 -76,6
XI 236,02 209,7 -26,3
XII 118,39 102,0 -16,4
Nim 2309 22114 -97,6
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5. Két luan

Phan tich chudi sb liéu mua va nhiét do tur
nam 1996 - 2016 trén dia ban tinh Kién Giang
cho thay Tinh Kién Giang co su bién d6i nhiét do
theo thoi gian va khong gian déu rat nho. Nhiét
d6 trung binh nim gan nhu khong khac nhau
gitra cac dia phuong trong tinh. Nhiét do cac
thang c6 sy bién dbi nho, tuy nhién ciing c6 sy
phan bd kha rd rang trong nim. Trong nim co6
thang 4 va thang 5 1a 2 thang néng nhit trong
nam, nhiét do cao nhat c6 khi 1én dén 36° - 37°C,
thang 1 va thang 12 1a 2 thang lanh nhét trong
nim, nhiét do thap nhit c6 khi xudng dén 17-
18°C. Béi v6i xu thé bién dbi nhiét d6 cuc tri,
nhin chung tinh Kién Giang nhiét do ti thap
thang XII c6 xu thé giam, con nhiét do tdi cao
thang IV ¢6 xu thé ting.

Luogng mua trung binh nam ¢ Kién Giang dat
tur 1800 - 2300mm, lugng mua tap chung chu
yéu vao mua hé (thang 5 - thang 10) chiém tir 83
- 84%, trong khi muia it mua chi chiém 15 - 16%
téng lwong mua nam.

Luong mua trung binh cac thang mua mua
thuong dat tir 150 - 350mm, 16n nhat VIII, IX
dat tir 300 - 400mm. Ddi v6i mua it mua thi cac
thang co su bién dong it hon, lwong mua trung
binh cac thang nay thuong khong vuot qua
50mm; riéng hai thang 4 va 11 ¢6 lugng mua lon
hon cac thang con lai nhung cling khong vuot
qua 150mm.

Vé su phan bd lugng mua ¢ cac khu vuc
trong tinh: Mua mua luong mua cac noi trong

tinh chiém tir 80 - 90% luong mua nam, dic biét
chi trong 2 thang 7 va 8 lugng mua da trén 30%
lugng mua nam. Mua it mua lwong mua céac noi
trong tinh chiém dudi 15% luong mua nam, dic
biét trong thang 1 va thang 2 lugng mua rat thap
dudi 3% téng luong mua nam.

Theo bién trinh luong mua nam, ca 3 tram khi
tuong thudc khu vuce tinh Kién Giang, ché do mua
déu c6 xu hudng giam trong 10 nim qua (2006 -
2016) so véi 10 nam trude (1996 - 2005) tir 97 -
170mm, va giam manh nhat vao nhimg nim gan
day (2010 - 2016) giam dén 150 - 200mm, trong
khi d6 tai Pha Quéc ¢ xu thé ting 1én 260 -
530mm so véi 10 nam trude (2000 - 2010).

Céc thang trong nam ddi voi ting khu vuc
trong tinh thi vao cac thang trong ndm c6 su tang
giam khong dong déu. Luong mua giam cha yéu
vao cac thang tur thang 6 - 8, 10 va thang 11 tu 20
- 127mm (tram Rach Gid), tr 20 - 160mm (tram
Pht Qudc), tir 26 - 76mm (tram Thd Chu), cac
thang con lai giam it hon tir 2 - 16mm cho cé ba
tram; riéng thang 3, thang 4, thang 5 va thang 9
mot vai noi lai cé sy tang vé lugng mua trong
thang tor 25 - 195mm. Nhin chung, lugng mua
giam chu yéu vao thoi ky cudi mua mua, mua it
mua giam twong d6i dong déu hon & ca ba khu
vuc.

Sy bién dong cua lugng mua nam so véi do
hut chuan ¢ cac nam ciing rat 16n. Tir 1996 -
2016 thi s6 nam c6 lwong mua dat va vuot murc
TBNN chiém 52% (khu vuc Rach Gid), 43%
(khu vie Phu Qudc) va 48% (khu vie Thd Chu).
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STUDYING CHARACTERISTICS AND THE TREND IN CHANGING
RAINFALL AND TEMPERATURE OF KIEN GIANG PROVINCE

Bui Thi Tuyet!, Pham Thi Minh'
"Department of Meteorology, Hydrology and Climate Change - HCMC Univerity of Resources
and Environment

Abstract: This paper uses the data for the last 20 years (1996 - 2016) on precipitation and tem-
perature of three basic meteorological stations: Rach Gia, Phu Quoc, Tho Chu, and 11 people s rain
gauge stations in Kien Giang Province to evaluate the trend in changing rainfall and temperature
of Kien Giang province. The results show that the trend of temperature change over time and space
is relatively small, however, the trend in changing temperature extrema is significant. Specifically,
the minimum temperature decreases by about 0.05°C per year, while the maximum temperature in-
creases by about 0.04°C per year. In addition, changing trend of precipitation is inconsistent across
regions and periods. Changes in total wet season rainfall and total annual rainfall in all showed a
significant downward trend of about 22 ml per year and 23 ml per season respectively depending on
each station.

Keywords: The trend of temperature, Rain, Temperature.
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NGHIEN CUU SU DUNG SO LIEU PINH VI SET
KET HQP VOI ANH RADAR PE CANH BAO
POT MUA LON TU 01-06/8/2017
TREN KHU VUC TAY BAC

Linh Bio Trung', Hoang Minh To4n2, Nguyén Binh Phong'

Tém tit: Bai bdo nay sir dung ngén ngir ldp trinh Visualbasic 2010 xi Iy s6 liéu dinh vi sét. Sau
dé, két hop véi anh radar va sé liéu mua bé mdt dé phan tich thoi gian ton tai va hwéng di chuyén
ciia cac dam mdy doi lwu gdy ra miea 1om; kiém tra moi quan hé giiva hai chudi so liéu dinh vi sét
va s6 lidu mua véi d¢ tré thoi gian khdc nhau thong qua hé sé twong quan. Két qua cho thdy gid tri
hé s6 tiwong quan ciia hai chudi sé liéu véi @ tré 3h la I6n nhat. Diéu nay cho thdy, sau khi xudt hién
sét khoang 3h thi sé xudt hién mua lom. Day la mot ddu hiéu quan trong dé cdc nha dw bdo thoi tiét

som dwa ra cac canh bao nguy hiém trong con dong.

Tir khoa: Dong, sét, muwea lon.

Ban Bién tap nhan bai: 10/12/2017  Ngay phan bién xong: 15/01/2018 Ngay dang bai: 25/01/2018

1. Pit vin dé

Dong 1a hién twong phong dién gitta phan
trén va phan dudi cia mot dam mady tich hay
giita hai ddm may tich khac nhau duoc thé hién
dudi dang 16e sang (chdp), am thanh danh va
rén vang (sim), con sét 1 hién tuong phong dién
tir may xudng mat dat [1]. Hay giai thich ki hon,
16p khong khi gitra chan dam may va mat dat
nhu 1 chat cach dién (chat dién moi), ngan cit
16p dién tich am ¢ chan dam may va lop dién
tich dwong & mat dat. Khi hiéu dién thé du 1on
dé danh thung chat dién moéi (16p khong khi gitra
hai ban ty) thi c6 tia ltra phong qua. Tia Itra dién
nay dugc goi la sét.

Dong sét 1a mot trong nhitng hién tugng thoi
tiét nguy hiém, strc tan pha 16n. Trong con dong,
cling voi cac hién twong thoi tiét nguy hiém nhu
mua lon, voi réng, thi sét cling chinh 1a mbi
hiém hoa khé luong. Bdi véi cac nha khi twong,
sét la yéu td kho c6 thé dyu bao chinh xac duge
thoi gian va dia diém n6 xay ra. Boi vi sét danh
mot cach ngiu, khong co quy luat; sét c6 thé
d4nh vao bat ctr dau khi ma théa man céac diéu

"Truong Pai hoc Tai nguyén va Moéi truong Ha
Noi

’Dai Khi twong Cao khong

Email: trungbaohanoitv@gmail.com
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kién vé dién tich. Khong ai c6 thé dam chic mot
noi goi 12 an toan toan tuyét d6i khi ban dang ¢
ngoai troi1 hay thdm chi & trong nha. Hién nay
trén thé giGi da c6 nhiéu cong trinh nghién ctiru
vé (mg dung ctia sét trong cong tac du bao thoi
tiét. Nam 2009, dong tac gia S. Michaelides, K.
Savvidou va K. Nicolaides tién hanh nghién ctru
mbi quan hé giira sé luong sét va luong mua
trong cac tran mua ¢ Cong hoa Sip thong qua
viéc tinh hé sb twong quan. Cac tac gia di chon
cac tram do mua la trung tam ctia cac vong tron
c6 ban kinh 10 va 15 km véi d6 tré thoi gian 1a
5,10 va 15 phat. Cac gia tri cia hé s6 tuong
quan cho thay, v&i ban kinh 10 km, thi c¢6 42%
cac dgt mua co gia tri tuong quan gitra khoang
0,8 va 1, d6 1a mdi twong quan hoan hao giira
lugng mua va dir li¢u sét. Ty 1€ nay gidm khi
thoi gian tré ting; 37% cho thoi gian tré 1a 10
phut va 32% cho thoi gian tré 1a 15 phit. Véi
ban kinh 15 km, ty 1¢ phan trim tuong tng nho
hon nhiéu; 1an luot 1a 29%, 33% va 24% [3].
Mdi day nhat vao nam 2017,S. Shen va cic
cong su da thyc hién cong trinh nghién ctru “St
dung dong hoa dir liéu sét dé cai thién du bao
sét va mua ddi luu”. Cong trinh sir dung phuong
phap thu thap s6 lidu sét (LDA) va hé thong
ddng hoéa dit 1iéu bdn chiéu thoi gian thuc. Cac
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két qua chung minh ring LDA da c6 nhiing
budc tién thanh cong trong viéc cai thi¢n du bao
sét va luong mua ngin han trong khoang 2 gio
dau tién [4]. Tiép ndi thanh cong tir cic cong
trinh nghién ctru néu trén, nhom tac gia da tién
hanh thir nghiém str dung s6 lidu dinh vi sét két
hop v6i anh radar va sé liéu quan tric mua bé
miat dé canh bao dot mua 16n trén khu vuc Tay
Bic tir ngay 01-06/8/2017 vira qua.

2. Co s s6 liéu va phwong phap nghién
cuu

2.1 Co 56 s6 liéu

Bo s6 liéu sir dung trong nghién ctru ny bao
gém chudi s6 liéu dinh vi sét tir ngay 01 -
06/08/2017 dugc download tu trang web:
http://promoserv.amo.gov.vn/lightnings/GLDas
cii/.

Day 1a mot trong nhing san pham cta dy an
“Nang cao kha nang do mua, du bao bao, dong
sét” gitta Tong cuc Khi twong Thuy vin véi
Vién Khi twong Thuy vin Phan Lan. Mot bd sd
liéu dinh vi sét co dinh dang file text bao g6m
cac thong tin vé ngay, gio, vi tri bao gdm kinh

Hinh 2. Cdu tao cia thiét bi cam utng Sensor
LS700

Ma-dun quan Iy sé liéu
TLD100/TLD200

Vaisala TLD200 Ia mé-dun quan ly sé
lidu sét, lvu trir s6 lidu sét thai gian thuc
tr bd xi¥ Iy trung tAm. Vaisala TLD200
cho phép thao tac linh hoat va hiéu qua
dir liéu sét théng qua cdng cu quan Iy di
ligu chudn SQL.

Hinh 4.Giao dién ciia Mé dun qudn Iy sé liéu
TLD100/TLD200

BAI BAO KHOA HQC

do, vi do va cuong do sét.

Cot hitn
thi (ngay,
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©8.91.17 00:01:10.9900 14 . 782 | B80.09)
08.91.17 ™:01:10.9000 14.851 | 80.183

O98.91.1790:01:11.1080 1.298 108.041
Hinh 1. Chuoi so liéu dinh vi sét hoan chinh

2.2 Phwong phap nghién ciru

B s6 liéu dinh vi sét thu dugc qua mang ludi
ctia cac hé théng: Cam bién LS7002, bd xir 1y
TLP100, md dun quan 1y s liéu TLD200 va
phan mém hién thi sé liéu LTS2005.

+ Thu thap, xir Iy phan tich sé liu thé tir céc
bé cam bién tan sb thap

+ Tai lén va tai vé phan mém cam bién va
céc théng sb

+ Lwu trir dir liéu thd, diF liéu dinh vi trong
cac tap tin hang ngay

+ Kha nang tai xi¥ Iy dir liéu thé cho céc gidi
phap méi dya trén nhimg thay ddi cu hinh
+ Gidi quyét sy cbkiém tratheo déi kha
nang hoat ddng cua d4u do tir xa béng phén
mém TLP

+ Qudn Iy tét ca cac cam bién phat hién sét
c6 trang bi GPS_. ..

Giao dién bé xir ly TLP100

Hinh 3.Giao dién va chirc nang co ban cua bo
xw ly TLP 100

Phin mém LTS2005 Cac chirc ndng oo ban:

+ Xac dinh cac hoat ddng va phan loai sét

+ Hi&n thi 58 lidu s3m( stroke) hode 58 lidu sét
may — dat

+ Hi€n thj kich thwdc hodc hinh déng khu vuc
canh bao trén man hinh

+ Khai thac nhigu I&p ban do

+Truy vin cic sy kién sét riéng bist

+ Xuat file .avi d€ xem s4 lidu lich sir

+ Tao file ASCIl e6 th& sir dung cho ecdec
chuong trinh khac

+ Ty dgng chyp va luw dnh tiy chon vdi pham
vi réng tir hang tram dén hang nghin km?*

Che & hin thi qua phan mem LTS2005

Hinh 5. Giao dién va chirc ning ciia phan mém
hién thi LTS2005

TAP CHi KHI TUQNG THUY VAN
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Cac phwong phdp dinh vi sét hién nay:

a1

Hinh 6. Biéu dién thudt todn cac phwong phdp dinh vi sét hién nay (lan leot tir trdi qua phdi:
phuwong phap dinh huong DF, phuong phap TOA, phuong phap IMAPCT)

Nghién ctru nay st dung phuong phap phéan
tich chudi sb liéu dinh vi sét bang ngdn ngit 1ap
trinh Visualbasic 2010 va phuong phap thong
ké s6 1an sét danh trén khu vuc Tay Bic trong
khoang thoi gian tir ngay 01-06/08/2017 véi
gia tri loc dugc tng voi vi tri va thoi diém
nghién ctru.

S6 liéu sau khi xtr Iy s& dwoc hién thi trén
chuong trinh Google Earth dé thu dwoc hinh anh
hién thi cta tan sd xuét hién va phan bd theo
khong gian, thoi gian cua chudi s6 liéu dinh vi
sét trén khu vuc nghién ctru. Sau dé, két hop véi
anh radar dé phan tich thoi gian ton tai va huéng
di chuyén ctia cac dam may dong giy ra dot mua
16n trén khu vuc. Bén canh do, nhom nghién clru
st dung chudi sb liéu dinh vi sét d3 duoc xur ly

. | GOVl sudo

88.83.17 89:11:29.4880 22.127 184.187
88.@3.17 @9:11:25.4008 23.876 111.865

-28.0 @8

va chudi sb liéu quan tric mua bé mit ting gid
dé tinh hé sé twong quan giita 2 chudi s liéu.
Cin clr vao chi sb thoi gian cua chudi sb lidu
lwong mua tirng gid (1h-24h) cua 30 tram quan
trac khi tugng bé mat trén khu vuc Tay Bic do
vy trong qué trinh xur 1y s lidu dinh vi sét,
nhém nghién ctru 1ap trinh 1énh tinh toan sé liéu
dinh vi sét cung trong khoang gia tri thoi gian
tuong tng.Con déi véi viée d@)ng bo vaéi thoi
gian cua anh radar, nhdm nghién ctru can ctt vao
thoi diém sét xuat hién dem so sanh véi anh
radar trong khoang thoi gian twong tng. Vi du,
trong ngay 03/8/2017. Tia sét xuat hién vao luc
9 gio 11 phut s€ so sanh vdi anh radar ngay
03/8/2017 vao thoi gian 9h10.

Jdid s e T Y

Hinh 7. Giao dién ngén ngir ldp trinh
Visualbasic 2010

14.0 o

Hinh 8. So sanh giita 2 chudi sé liéu dinh vi sét va anh radar ngay 03/8/2017

TAP CHI KHI TUQNG THUY VAN
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Gir |84 lidu dinh vi 58t |Lurong

1 4 75,3
2 18 21,3
3 0 237
4 3 9
5 20 10,4
B 7 17,2
7 3 15,9
8 20 258
9 3 22
10 1 96
11 10 52
12 55 15,2
13 36 7.8
14 12 1.1
15 26 05
16 3 3.6
17 0 i

18 i 15,2
19 0 21,9
20 1 12,6
29 7 45
22 30 10,2
23 99 293
24 0 55

Hinh 9. Hinh biéu dién cac chuoi so liéu dau
vao dé tinh hé so twong quan

Hinh 10. Anh phdn bé sét 13h ngay 01/8

Theo anh radar ngay 02/8, vao khoang 21h
trén khu vuc gidp ranh gitra Muong La va Mu
Cing Chai hinh thanh nhimng 6 may, chiing c6
xu hudng di chuyén theo hudéng Tay Bic.
Nhitng 6 may nay lién tuc phat trién theo thoi
gian va mo rong bao phu gan hét dién tich cua
huyén Mudng La. Pén khoang 20 - 23h sau khi
dam may dong da ¢ giai doan cuc dai cling la

BAI BAO KHOA HQC

3. Két qua nghién ciru va thao luin

Theo anh phan b sét ngay 01/8/2018, thoi
diém 13h, sét bat dau xuat hién tir phia Dong
bién Bién sau do6 lan rong sang dén khu vuc
giap ranh gitta Muong La — Son La va Mu
Cang Chai - Yén Bai. Mot vung may rong co xu
hudng lan theo phia Tay Béc bao pha mot phan
rong 16n ctia huyén Muodng La. Bén 13h50
pham vi cia may dong da mo rong ra 2 huyén
Muong La - Son La. Ghi nhan tai obs 13h tai
cac tram khi twong quanh khu vuc xuat hién sét
c6 tram Muong La — Son La, s6 liéu mua quan
trdc obs 13h 1a 2 mm, Tuan Gido: 2 mm, Pha
bin: 3 mm, Mu Cang Chai: 0,3 mm.

h
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Hinh 11. Anh radar 12h50 ngay 01/8

lic nhiing tia sét lién tuc xudt hién. Trén anh
phan bé sét ta thiy sy phan bé (theo khong gian
va thoi gian) cua sét cling tuong tng véi vi tri
xuat hién va thoi gian ton tai ddm may dong
trén khu vuc gidp ranh gitra Muong La va Mu
Cang Chai. Tai tram khi tugng Mu Cang Chai,
téng luong mua trong ngay 02/8 ghi nhan duoc
la 48,3 mm. Tai Muong La la 12,6 mm.
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Hinh 12. Anh phdn bé sét 20 - 23h ngay 02/8

Trén anh radar ngay 03/8, vao luc khoang
9h30h ta thay trén khu vire M Cang Chai - Yén
Béi xuat hién mot dam may dbi luu 16n. Trén anh
phan bd sét luc 9h ta thay xut hién 3 tia sét trén
khu vue Mu Cang Chai. Theo s6 liéu mua ting
gio cua tram khi tugng Mu Cang Chai, vao thoi
diém 13h, lugng mua do duogc tai tram 1a 10,4
mm.

"‘Ah Cing Chal

Phugdén
Bac:ven il L

Cai .‘-n:-:a
Yén Chau “

5z
.//f :

Hinh 16. Anh phdn bé sét 9h ngay 04/8

TAP CHI KHI TUQNG THUY VAN

Hinh 13. Anh radar 21h ngay 02/8

Trén anh radar ngay 04/8, vao rang sang trén
khu vuc Moc Chau — Son La xuét hién mot dam
may 16n. Chung lién tuc phat trién theo thoi gian
va dén 9h nhiing tia sét xudt hién v6i tuan s day
trén khu vuc Moc Chau. Két hop s6 lidu quan
tric mua cho thiy, sau 3 tiéng khi tia cac tia sét
danh xudng thi lugng mua 16n nhét ghi nhan
duoc 1a 29 mm (lugng mua luc 12h).

Hinh 17. Anh radar 8h40 ngay 04/8
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Trén anh radar 12h45 mét 6 may d6i luu di
chuyén tir phia Tay Tuyén Quang vé khu vuc
Luc Yén - Yén Bai. Mit khéc, c6 mdt ving may
16n dang bao trum khu vyuc giap ranh Yén Bai va
Son La. Pén 13h cac tia sét danh rai rac trén khu
Yén Bai va mot phﬁn phia Nam cua tinh Lai
Chéu. Sau d6 2 tiéng, dén 15h cung ngay, tram
khi trong Mu Cang Chai ghi nhan lugng mua la
4,6 mm, tram khi tuong Than Uyén — Lai Chau

BAI BAO KHOA HQC

la 0,7 mm.

Trén anh radar ngay 05/8 va 5h40, trén khu
vuc Hoa Binh xuét hién nhitng ddm may déi luu,
chung lién tuc phat trién theo thoi gian. Pén thoi
diém 6h, cac tia sét xuat hién, danh rai rac trén
khu vuc tinh Hoa Binh. Sau d6 3 tiéng, tai tram
khi trong Chi Né bat dau c¢6 mua véi lugng 1a
0,3 mm (lugng mua 9h), tram Hoa Binh 1a 1,6
mm (lugng mua 9h).

Hinh 20. Anh phdn bé sét 6h ngay 05/8

Trén anh radar ngay 06/8, vao khoang 8h30
xudt hién mot dam may ddi luu di chuyén theo
hudéng Nam dén khu vuc Lac Son - Hoa Binh.
DPén 9h, bit dAu xuat hién céac tia sét, vi tan sd

Hinh 21. Anh radar 5h40 ngay 05/8

day dic. Sau thoi gian sét danh xubng 3 tiéng,
tram khi tugng Lac Son bt dau xuét hién mua
véi lugng 5,2 mm (lwgng mua 12h), tuong tu &
tram Kim Bo6i — Hoa Binh 1a 0,4 mm.

Hinh24. Anh phén bé sét 12hngay 06/8

Hinh 25. Anh radar 11h50 ngay 06/8
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Bang 1. Hé s6 twong quan (R) gitka tan sé sét va heong mura

R R, R, R3
Ngay 01 0,02 0,45 -0,42 -0,27
Ngay 02 0,03 0,08 0,34 0,35
Ngay 03 -0,13 -0,19 -0,32 -0,03
Ngay 04 -0,29 -0,16 -0,05 -0,01
Ngay 05 -0,3 -0,31 -0,16 -0,04
Ngay 06 -0,06 0,12 0,74 0,36

Ghi chii: Trong @6 (R1, R2, R31dn luot la hé s6 twong quan & khodng chénh léch 1h,2h,3h).

4. Két luan Son La.

Trén day 1 két qua nghién ctiru bude dau cua + Véi gid tri cua hé sé twong quan gitra hai
nhom tac gia, chung t0i da rit ra nhimg két ludn  chudi sé lidu dinh vi sét va chudi sb liéu mua
chinh sau day: ting gio da chimg minh sét dong vai tro 1a mot

+ Két qua thu duogc tir viéc phan tich sb licu
dinh vi sét két hop v6i anh radar kha twong dong
véi cac su kién thuc té dién ra trong qua khu.
Dién hinh Ia tran mua 16n vao dém ngay 02 rang
sang ngay 03/8/2017 gy ra tran 1d dng tai Mu
Cang Chai - Yén Bai va 1l quét tai Muong La -
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déu hiéu quan trong dé sdm nhan biét dugc tinh
hinh mua trong cac con dong.

Pay 1a mot van dé con kha méi mé & Viét
Nam nén can phai thir nghiém thém trén cac khu
vuc va cac dot mua khac.

RESEARCH THE USAGE OF THUNDERBOLT LOCATION DATA COMBINED
WITH IMAGES FROM RADAR IN ORDER TO WARN THE COMING RAINS IN THE
NORTH-WEST AREA FROM AUGUST 15T TO 6™, 2018

Lanh Bao Trung', Hoang Minh Toan?, Nguyen Binh Phong'
"Hanoi University of Natural Resources & Environment
2Aero-Meteorological Observatory

Abstract: This article uses the programming language Visualbasic 2010 to examine the data
about thunderbolt location. Then it combines the images from radar and the data about surfaced
rainfall to analyse the time that the convection clouds exist and their moving direction which will
cause heavy rain; besides the relationship between 2 series of bolt location data and the rainfall data
with different lateness by the interregulation coefficient. The result shows that the interregulation co-
efficient between these 2 series performs to be biggest with 3-hour lateness. This means: 3 hours after
the bolt is seen, it will happen to rain. This is an important sign for the weather forecasters to give
is warnings about the coming tempests.

Keywords: Thunderstorm, lightning, rainfall.
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHI TUQONG
THANG 12 NAM 2017

rén Bién Pong, tuy nhién déu khong di vao dat lién nudc ta, riéng con bdo so 16 chi

T rong thang 12 nam 2017 dd c¢é 02 con bdo (con bdo sé 15 va con bdo sé 16) hoat dong
¢

anh hwong truc tiep dén quan dao Truong Sa va Huyén Tran nhiéu nam.

TINH HINH KHi TUQONG
1. Hién twong thoi tiét dic biét
+ Bdo, Ap thdp nhiét déi (ANTD)

- Dién bién cta cac con bdo va ANTD trong
thang 12/2017 nhu sau:

- Sang ngay 13/12 mot ATND hinh thanh trén
khu virc phia Dong mién Trung ctia Philppin, sau
d6 ATND nay manh 1én thanh bio c6 tén qudc té
1a Kaitak, dén trwa ngay 18/12 bio Kaitak vuot
qua khu vuc phia Bic cua dio Palawoan cua
Philippin va di vao bién Pong 1a con bio thir 15
hoat dong trén bién Dong trong mua bo 1i ndm
nay. Sau khi di chuyén vao bién Pong bio sb 15
di chuyén chu yéu theo hudng Tay Tay Nam,
anh hudng truc tiép dén khu vyc Nam bién bong
va ving bién quan dao Truong Sa. Sang sdm
22/12, sau khi di vao khu vuc phia Nam Con
Dao, bdo sb 15 di suy yéu thanh ap thdp nhiét
déi.

- Sang sém 21/12 mdt ATND khac ¢ viung
bién ngoai khoi phia Péng mién Nam Phi-lip-
pin dd manh Ién thanh bio va c6 tén qudc té la
Tembin. Téi 23/12, bio Tembin di di qua ddo
Pa-la-oan (Philippin) va di vao khu vuc Bién
Pong, con bio s6 16. Bio s6 16 ¢ sirc gio gan
tam bdo manh cip 12, giat cap 15, di chuyén
nhanh chu yéu theo hudng Tay. Pém 24/12, bio
s6 16 di qua Truong Sa va Huyén Tran. Tai dao
Truong Sa va Huyén Tran di quan tric dugc gid
manh cép 11, gio giat cép 14, ¢ tram DKI/19
quan triac dugc gié manh cip 13, giat cap 15.
Pém 25, ngay 26 bio sd 16 suy yéu thanh
ATND. Sang sém 26/12, sau khi di vao vung
bién phia Nam Ca Mau, 4p thap nhiét d6i (suy
yéu tir bio sd 16) da tiép tuc suy yéu thanh mot
ving ap thap.

+ Khong khi lanh:

Trong thang 12/2017 c6 5 dot khong khi lanh

v6i cudng dd manh chi phdi thoi tiét nude ta.
Pang chu y 1a dot KKL vao chiéu tbi ngay 15
sang ngay 16/12 c6 cuong dd manh, khién cho
nhiét do trén toan Bic Bo va Bic Trung Bo giam
sau, sau do KKL con dugc tang cuong lién tuc
nén tir ngay 17-20/12 & Béc B va cac tinh Béc
Trung B da xday ra rét dam, rét hai dién rong,
nén nhiét thap nhat & ving dong bang phd bién
trong khoang tur 8-11 dg, ¢ cac tinh vung nui tur
5-8 d9, vung nui cao dudi 3 dg; trén bién & Vinh
bic Bo, vung bién Trung va Nam Bo d3 c6 gio
Pong Bic manh cap 6-7, gidt cip 9.
2. Tinh hinh nhiét d¢:

Nhiét do trung binh thang 12/2017 tai cac tinh
Bic Bo va khu vuc tir Thanh Héa dén Quang Tri
xap xi TBNN cung thoi ky. Cac khu vuc khéac
nhiét d6 phd bién cao hon so voi trung binh
nhiéu nam (TBNN) cung thdi ky tir 0.5-1.0 d6.

Noi ¢6 nhiét d cao nhét 1a Bién Hoa (Pdng
Nai): 35.0°C (ngay 29).

Noi c6 nhiét do thdp nhat 1a Sin Ho (Lai
Chau): -0.2°C (ngay 21).

3. Tinh hinh mua:

Trong thang 12/2017, tai Bic Bo va Bic
Trung B phd bién it mua, riéng nhiing ngay
cudi thang do anh huong cua cao lanh lyc dia
tang cudng két hop voi dong xiét trude ranh gio
tay trén cao 5000m nén khu vuc da x4y ra mua
vira, ¢6 noi mua to. Mua xay ra tap trung chinh
tai cac tinh tir Ha Tinh kéo dai dén Khanh Hoa;
tuy nhién cac dot mua khong kéo dai lién tuc trén
khu vyc. Cac dot mua dang chu y trong thang 12
nhu sau:

- Do anh hudng cua khong khi lanh két hop
v6i nhiu dong trong doi gio Pong trén cao nén
& cac tinh mién Trung khu vuc tir Quang Binh
dén Pht Yén va cac tinh Kon Tum, Gia Lai, Déc
Lac tir ngay 01 - 05/12 di xay ra mua vira dén
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mua to v&i lwong mua phd bién tir 100 - 250mm,
mot s noi c6 mua 16n hon nhu Ba To (Quang
Ngai) 480mm, Hoai Nhon (Binh Dinh) 476mm,
An Khé (Gia Lai) 327mm, MPD rik (Pic Lic)
365mm,...

- Vao ngay 16 - 17/12, do chiu tdc dong cua
d6i gi6 dong bac manh tang thip két hop véi dia
hinh, khu vuc céc tinh tir Ha Tinh dén Quang
Ngai c6 mua, mua viura, ¢ noi mua to voi téng
luong mua phd bién 30 - 70mm, c6 noi cao hon
nhu Hué 122mm, Nam Pong (Thira Thién Hué)
107mm.

- Ngay 26-28/12, do chiu anh hudng tir nhiéu
dong trong ddi gido Bong trén cao 6 ria nam ludi
ap cao can nhiét déi nén khu vuc Quang Tri dén
Ninh Thuin c6 mua vira, mua to, ¢ noi mua rat
to voi tong luong mua phd bién 40-70mm, co
noi cao hon nhu Ba To (Quang Ngai) 20Imm,
Tam Ky (Quang Nam) 194mm, Son Hoa (Phu
Yén) 133mm, ...

Trong thang 12, trén toém khu vuc Bic B9,
hau khap Trung B¢ déu co6 tong luong mua thap
hon TBNN pho bién tir 40-80%. Khu vuc phia
Bic Tay Nguyén gom Gia Lai va bak Lak va da
phan cac tinh Nam B9 c6 tong lugng mua pho
bién cao hon so véi TBNN tir 50-100%.

Noi ¢6 lugng mua thang cao nhat 1a Ba To
(Quang Ngai): 826mm, cao hon TBNN Ia
126mm. Noi ¢6 lugng mua ngay 16n nhat 1a
M’Prik (Pik Lik): 249mm (ngay 02).

Noi ¢6 tong lugng mua thang thip nhat 1a
Pik Nong: 2mm, thip hon TBNN 1a 22mm.

4. Tinh hinh néng:

Tong sb gio ning trong thang 12/2017 tai hau
khip ca nuéc phd bién déu thap hon TBNN cing
thoi ky.

Noi ¢6 sb gio ning cao nhit 1a Yaly (Gia
Lai): 235 gio.

Noi c6 sé gid ning thap nht 13 Tuyén Hoa
(Quéng Binh): 15 gio, thip hon TBNN 1a 66 gio.

KHIi TUQONG NONG NGHIEP

Diéu kién khi tuong trong thang XI1/2017
khong hoan toan thuan l(ri cho san xuét nong
nghi¢p do nhlet do xuong thap & mién Bic;
hrorng mua it; s6 gio ning rat thap, dac biét o
mién Trung. Tuy nhién do phan 16n cac dia
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phuong vin dang trong thoi ky chuyén vu nén
khong bi anh huong nhiéu.

Trong thang X11/2017, cac dia phuong mién
Bic tap trung cham séc va thu hoach mot s6 cay
vu dong trong sém, tiép tuc cay lat dat, gieo ma
va tich cuc chuan bi cac yéu td can thiét cho vu
san xudt dong xuan 2017-2018. Cac tinh mién
Nam tiép tuc thu hoach lta mua va thu dong, rau
mau vu mia va tap trung xudng giéng dai tra lta
dong xuan.

Nhin chung, trong nim 2017, thoi tiét c6
nhitng bién doi bat thuong gay khé khin cho san
xuat néng nghiép. Mua 16n trén dién rong gay
ngap ung, sat 16 dét, tham chi 1a v& dé bao tai
moét sé dia phuong phia Béc; Lii vé sém va 1én
nhanh khién nhiéu dién tich lua tai cac tinh Dong
bing song Cuu Long khong thé xudng gidng;
ddng thoi nhiét d6 trung binh cao hon so véi cac
nim gan day khién nhiéu loai dich bénh phat
sinh nén di tic dong khong nho dén ké hoach
gieo trong va su sinh truéng, phat trién cling nhu
nang sut clia cac loai cay trong

Dién tich gieo trong lua ca nam udc dat 7,72
triéu ha, giam 26,1 nghin ha va b@fmg 99,7% so
v6i cung ky; ndng suat udc dat 55,5 ta/ha, giam
0,2 ta/ha va béng 99,6%. Do di¢n tich va nang
suat déu giam nén san luong lta ca nam 2017
uGe dat 42,8 triéu tan, giam 318,3 nghin tan,
bé“mg 99,3%; trong do6 san lugng lha tai khu vuc
DBSCL dat 23,7 triéu tin, giam 103,7 nghin tan,
tuong duong giam 0,4%.

1. Doi véi cay hia

- Lia he thu: Dién tich gieo trong lta he thu
ca nuoc dat 2.106,3 nghin ha, nang suit udc dat
54,5 ta/ha, san luong dat gﬁn 11,5 triéu tan.
Ngoai trir ning suét va san luong laa hé thu cia
cac tinh ving Bic Trung Bo va Duyén hai mién

Trung gidm do anh hudng cia mua bao va
sau bénh, thi nang suét va san luong laa ting déu
& cac ving, trong d6 nang suat ving DPBSCL dat
54,8 ta/ha, tang 1,0 ta/ha; san lugng dat 9,05
triéu tan, tang 37,2 nghin tan, tang 0,4%.

Mic du thoi tiét thuan loi hon cing ky, khong
con han han va nhi®m min nhung két qua san
xuét lta vu hé thu tai cac tinh PBSCL khong
tang. Dién tich lua he thu 2017 tai vung PBSCL
dat 1.651,5 nghin ha, giam 23,0 nghin ha, bang
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98,6% cung ky. Dién tich lua he thu giam 1a do
mot sd dia phuong chuyén doi sang nudi trong
thity san, trong cdy lau nam va khong san xuét dé
diéu chinh lich thoi vu nhu Kién Giang, Ca Mau,
Long An, Tra Vinh, Bén Tre...

- Lta mua: Thoi tiét khong thuan lgi va sau
bénh 14 nhitng nguyén nhan chinh 1am két qua
san xuat lta mua 2017 kém hon cung ky. Dién
tich lta mua 2017 dat 1,76 tri€u ha, ndng suét
uoc dat 46,4 ta/ha, giam 1,4 ta/ha; san luong udc
dat 8,2 triéu tan. Tai cac dia phuong phia Bic:
Dién tich gieo trf)ng udc dat 1.133,9 nghin ha,
giam 18,7 nghin ha so v&i nam trudc; ning suat
udc dat 46,1 ta/ha giam 3,8 ta/ha; san luong udc
dat 5,23 triéu tan, giam 527,1 nghln tan. Dién
tich glam do chuyén d6i co ciu ciy trong,
chuyén d6i muc dich str dung dat, va anh huong
thoi tiét. Trong do: 1,9 nghin ha khong thé gieo
trong do mua bio dau vu. Nang suit, san lugng
lta giam do mua dong trén dién rong vao ding
thoi ky xubng gidng va két hat, thu hoach, dong
thoi sau bénh hoanh hanh, dac biét 1a bénh lun
soc den lay lan gay hai sudt thoi ky sinh trudng
cua lta. Trong d6 két qua san xudt cua vung
DBSH giam sau nhit trong 5 nim gan day do
anh huong ning né cua 2 con bio lién tiép s6 10
va 11. San lugng toan vung DBSH dat 2,5 tri¢u
tan, giam 455,8 nghin tan. Tai cac dia phuong
phia Nam: Dién tich lua mua 2017 dat 629,6
nghin ha, ndng suét dat 47,0 ta/ha.

Trong d6, vung PBSCL dat 236,1 nghin ha,
nang suét dat 43,7 ta/ha, san luong dat 1,0 tricu
tan. San luong lua tai cac tinh phia Nam ting tro
lai do mdt sd tinh khong con bi anh hudng thién
tai da tro lai san xuit binh thudong nhu Ninh
Thuén tang 29,3 nghin tan, Binh Thuan tdng 16,9
nghin tan, Pak Lak tang 17,6 nghin tan, Tay
Ninh ting 9,6 nghin tan,...

- Lua thu dong: Tai cac tinh PBSCL, di¢n
tich laa thu dong gieo cdy udc dat 769,4 nghin
ha, nang suat dat 52,2 ta/ha, san luong dat 4,02
triéu tan. Dién tich lta thu dong 2017 gidm manh
& mot sb tinh nhu Pong Thap giam 15,1 nghin
ha, An Giang giam 17,8 nghin ha do céc tinh nay
chu dong xa lii vao rudng dé ting cuong luong
phi sa, nham lam cho dit mau m& giam dich
bénh cho vu sau.

- Laa d6ng xuin: Do chuyén doi dién tich
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gieo trong va anh huong sau bénh nén ca dién
tich, ning suat, san luong lua dong xuin 2017
déu giam. Dién tich gieo cdy lta dong xuan 2017
dat 3.077,4 nghin ha, giam 5,7 nghin ha so véi
vu dong xudn nam trudc. Trong do, cac dia
phuong phia Bic dat 1.144,1 nghin ha, giam
12,1 nghin ha; cac dia phuong phia Nam dat
1.933,3 nghin ha, tdng 6,4 14 nghin ha. Nang
suat laa dong xuan dat 62,2 ta/ha, giam 0,7 ta/ha;
San lugng dat 19,1 tri¢u tan, giam 259,0 nghin
tan, twong duong giam 1,3%. San luong lua
dong xuan giam nhiéu ¢ céc tinh:

+ Ha Tinh, giam 86,8 nghln tan do thoi tiét
dién bién phuc tap, mua am, suong mu lam cho
bénh dao 6n c6 bong phat sinh gay hai ndng trén
dién rong vdi hon 20,8 nghin ha laa bi thiét hai
nang (thi¢t hai tr 30-70% la 7,6 nghin ha, thiét
hai trén 70% la 13,2 nghin ha);

+ Pong Thap giam 165,8 nghin tin do trong
giai doan dong trd dén thu hoach c6 mua kéo dai,
swong mu, gié 16c giy d6 ngd lam giam ning
suét;

+ Long An giam 96,5 nghin tan do chudt, sau,
bénh phat sinh nhiéu; mua, giong vao giai doan
ltia tr6 bong - chin lam d6 nga;

+ Can Tho giam 59,1 nghin tdn do anh huéng
cia mua dong trai mua dién ra ¢ thoi diém lta
dang trd, chin va thu hoach 1am cho nhiéu dién
tich lta bi d0 nga.

TINH HINH THUY VAN

1. Bic B)

Muec nuée cac song trén thugng luu hé thong
song Héng va Thai Binh tiép tuc bién d6i cham
theo xu thé xuéng dan; myuc nude ha lvu chiu
anh huong manh boi thiy tricu va sy diéu tiét
ctia cac ho chira.

Luong dong chay thang 12 trén song Da,
song Gam va song Chay 16n hon TBNN, riéng
song Thao, ha luu song Lo va song Hong nho
hon TBNN, cuy thé: trén song Pa dén hd Hoa
Binh 16n hon 67%; song Thao tai Yén Bai nho
hon khoang -35%, song Lo tai Tuyén Quang nho
hon -53%:; ha du song Hong tai Ha Noi nhé hon
khoang -28%.

Trén song Pa, muc nude cao nhat thang 12
tai Muong Lay 13 214,84m (07h ngay 09); thip
nhét 1a 214,16m (07h ngay 31), trung binh thang

TAP CHi KHI TUQNG THUY VAN
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14 214,55m; tai Ta B(, muc nudc cao nht thang
dat 117,27m (16h ngay 23); thip nhat Ia
116,12m (13h ngay 04), trung binh thang
116,76m. Luu luong 16n nhit thang dén hd Hoa
Binh 12 2400m3/s (07h ngay 23), nho nhat thang
12 40m3/s (7h ngay 13) do diéu tiét ctia hd Son
La; trung binh thang 928m?/s, cao hon TBNN
(714m3/s). Muc nuéc hd Hoa Binh luc 19 gio
ngay 31/12 1a 116,47m, cao hon cung ky nam
2016 (114,80m).

Trén song Thao tai tram Yén Bai, muc nudc
cao nhit thang 1a 26,31m (07h ngay 02); thap
nhit 1a 25,11m (16h ngay 26), trung binh thang
1a 25,53m, cao hon TBNN cung ky (24,96m).

Trén song Lo tai Tuyén Quang, muc nudc
cao nhat thang 1a 16,87m (04h ngay 29); thap
nhit 1a 14,70m (22h ngay 25), trung binh thang
14 15,43m, thap hon TBNN cung ky (16,33m).

Trén song Héng tai Ha Noi, muc nudc cao
nhit thang 1 2,10m (13h ngay 07), thip nhét la
0,64m (04h ngay 20), trung binh thang 1a 1,31m,
thip hon TBNN (3,44m) 14 2,13m, xép xi cling
ky nam 2016 (1,31m).

Trén song Thai Binh tai Pha Lai muc nudc
cao nhat thang 14 1,72m (12h ngay 07), thap nhat
la -0,12m (01h ngay 20), trung binh thang la
0,63m, thap hon TBNN cung ky (0,97 m).

2. Trung B va Tay Nguyén

Tu ngay 02-5/12, trén cac song tor Quang
Ngii dén Ninh Thuan va Gia Lai di xuét hién
mot dot 10. Bién d6 11 1€n trén cac song phé bién
tr 2,0 - 4,0m, riéng song Cai Nha Trang (Khanh
Hoa) va thuong ngudn song Ba (Gia Lai) bién
d6 1én trén 6m. Pinh i trén phan 16n cac song tir
Quang Ngii dén Ninh Thuin ¢ mic BD2-BD3,
riéng song V¢ (Quang Ngai), song Kon (Binh
Dinh), song Ky Lo (Phti Yén), thuong ngudn
song Cai Phan Rang (Ninh Thuén) va thuong
ngudn song Ba (Gia Lai) trén BD3 tir 0,1-0,77m.
Céc song tir Quang Tri dén Quang Nam, song
bakbla, song Krong Ana tai Giang Son, song
Cam Ly tai Thanh Binh c6 dao dong véi bién do
tu 1,0 - 1,5m.

Turngay 26 - 27/12, trén cac song tur Phu Yén
dén Ninh Thuan da xuat hién mot dot 18, bién do
1T trén phén 16n céc song tu 1,0 - 2,5m, riéng
bién do 1ii 1én song Cai Nha Trang tai Pong

TAP CHI KHI TUQNG THUY VAN

Trang 1a 6,3m. Dinh li trén song Cai Nha Trang
tai Bc‘Sng Trang 9,6m (7h/27/12, trén B2 0,1m),
song Cai Phan Rang tai Tan My 37,14m
(19h/26/12, trén BD2 0,14m), cac song khac &
dudi BD1. Cac song & Quang Ngai, Binh Dinh,
song Krong Ana tai Giang Son, song Cam Ly tai
Thanh Binh c¢6 dao dong voi bién do 0,5-3m.
Céc song khac bién ddi cham. Trong thang, cac
song khac ¢ Bic Trung Bo va khu vuc Tay
Nguyén c6 dao dong nho.

Tinh hinh hé chita dén ngay 01/01:

HO6 thuy loi: Dung tich phan 16n cac hd thiy
loi 16n ¢ Trung Bo va khu vuc Tay Nguyén dat
tir 80 - 95%. Mot s hd thude céc tinh tir Thanh
Hoéa dén Thira Thién Hué, Khanh Hoa, Binh
Thuan va khu vuc Tay Nguyén da day va dang
X4 tran.

Hb thuy dién: Muc nudc cac hd thuy dién
Trung B6 va khu vuc Tay Nguyén thip hon muyc
nudc dang binh thuong (MNDBT) tur 0,1-0,5m,;
mot s6 hd thip hon MNDBT tir 1 - 2,8m nhu
Trung Son, A Vuong, Pa Mi. Riéng hd Ba Ha va
Buon tua Srah xép xi MNDBT; ho Vinh Son A,
Vinh Son B cao hon MNDBT tir 0,6 - 1,6m.

3. Khu vwe Nam B

Trong thang muc nudc song Cuu Long, song
Sai Gon chiu anh huong cua 1 dot tridu cuong
manh. Muc nudc cao nhit ngay 05-06/12, trén
song Tién tai tram Tan Chau 2,33m, tai tram My
Tho 1,77m (trén BD3 0,17m), tai tram My
Thuan 1,85m (trén BD3 0,05m); trén song Hau
tai Chau Bdc 2,32m, tai tram Long Xuyén 2,13m
(dudi BP2 0,07m), tai tram Can Tho 1,88m
(dudi BD3 0,02m); trén song Sai Gon tai tram
Phu An 1,71m (trén BD3 0,21m) vuot muc lich
st nam 2013 1a 0,03m.

Muc nuée song Pong Nai tai Ta Lai bién doi
cham, muc nudc cao nhét thang tai Ta Lai la
111,12m (ngay 02/12).
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PAC TRUNG MOT SO YEU TO KHI TUQONG

sé Nhiét dd (°C) Do 4m (%)
thir TEN TRAM Trung | Chuin Cao nhat Thap nhat Trung | Thip
o binh sai | Trune | Tuvét | Trung | Tuyeét . binh | nhat | Ngay
binh | adi | N | i | ab | NEY
1 |Tam Buong 171 1.0 [ 216295 18 [ 140 80 | 25 | 86 | 34 4
2 |bién Bién 205 | 12 | 267333 18 [ 171|116 25 | 78 | 35 4
3 |SonLa 186 | 04 | 237|310 18 [155] 94 | 24 | 8 | 35 4
4 |SaPa 132 08 | 166232 17 | 109 34 | 24 | 8 | 53 | 17
5 |Lao Cai 212 1.0 | 257322 18 [ 187|123 | 25 | 83 | 32 4
6 |Yén Bai 215 1.1 | 254|308 17 [ 190|124 | 25 | 84 | 36 4
7 |Ha Giang 206 | 04 | 252304 4 | 181|111 | 24 | 8 | 35 4
8 |Tuyén Quang 217 | 14 | 258|317 17 | 192|120 24 | 80 | 38 4
9 |Lang Son 188 | 0.5 | 2281300 13 | 160 85 | 24 | 81 | 43 1
10 |Cao Bing 194 07 | 248329 17 |164| 85 | 24 | 8 | 26 4
11 |Thé&i Nguyén 228 | 22 | 255306 17 [ 192|129 24 | 75 | 32 4
12 |Béc Giang 216 | 05 | 255320 17 (191|127 24 | 75 | 30 4
13 |Pht Tho 213 05 | 254|316 17 [ 188|124 | 25 | 83 | 36 4
14 |Hoa Binh 218 | 1.1 | 253|346 17 | 191 |135) 25 | 79 | 35 4
15 [Ha Noi 227 13 | 261|336 17 [203 | 138 24 | 71 | 30 4
16 |Tién Yén 206 | 07 | 245310 11 [183 | 122 24 | 83 | 42 4
17 |Bai Chay 215 04 | 244 (298| 3 | 193|121 | 24 | 79 | 48 2
18 |Phu Lién 213 00 | 248|301 | 11 [191 | 120 24 | 8 | 49 2
19 |Théi Binh 215 04 | 250309 | 11 | 192]125| 24 | 80 | 34 4
20 [Nam Pinh 218 00 | 252320 17 | 192|130 24 | 78 | 42 4
21 |Thanh Hoa 2221 -02252(308| 17 | 201|147 | 24 | 77 | 42 4
22 |Vinh 220 04 | 252|312 18 [205|155] 25 | 85 | 51 4
23 |Ddng Héi 223 -0.1 | 248290 12 [205| 153 | 24 | 8 | 59 4
24 |Hué 228 | 03256325 18 [212)165] 25 | 94 | 63 3
25 |Pa Néng 2491 09 | 277|317 17 [ 231|193 25 | 89 | 58 | 13
26 |Quang ngai 254 | 12 | 283|325 13 [ 235205 25 | 92 | 64 | 13
27 |Quy Nhon 262 09 | 284|311 | 13 247|221 25 | 8 | 55 | 13
28 |Play Cu 225 1.8 | 277|310 18 [ 193|165 3 83 | 53 | 17
29 |Budn Ma Thudt 240 | 15 | 280|310 16 |216| 184 3 84 | 59 | 12
30 |PaLat 185 09 | 227|252 | 17 | 162|141 | 14 | 87 | 53 | 18
31 |Nha Trang 268 | 1.8 | 294|317 12 | 249|218 4 84 | 65 3
32 |Phan Thiét 274 | 1.1 | 312|347 | 27 | 246 | 224 83 | 43 | 30
33 |Viing Tau 278 | 09 | 302|335 26 | 254|235 5 81 | 58 | 14
34 |Tay Ninh 272 | 1.1 | 320|342 16 | 241|220 3 83 | 44 3
35 |T.P H-C-M 280 | 1.6 | 33.0353| 16 [250|226| 18 | 77 | 47 3
36 |Tién giang 274 0.8 | 312|333 18 [ 249|234 5 86 | 48 | 30
37 |Can Tho 2750 07 | 319|340 17 [252 241 | 19 | 8 | 48 | 30
38 |Séc Tring 275 1.1 | 314332 17 | 250|236 19 | 83 | 45 3
39 |Rach Gia 276 | 0.5 | 315323 | 24 | 250|234 19 0 47 3
40 |Ca Mau 277 | 14 | 308|330 24 [255(242| 19 | 83 | 58 | 24

Ghi cha: Ghi theo cong dién khi hdu hang thang

(LC: Thi xa Lai Chau cii)

TAP CHi KHI TUQNG THUY VAN

S6 thang 01- 2018



TINH HINH KHi TUQNG THUY

)

CUA CAC TRAM THANG 12 NAM 2017

Luwogng boc hoi

Lwong mwa (mm) (mm) Gio ning S6 ngay
i ) So ngaylién | SO i ) | Gioé tay kho
Tong [ Chuan| Cao | Ngay tuc ngay | Tong | Cao | Ngay| Tong | Chuan néng Mua
sO sai | nhat 5 5 co sO | nhat sO sai Dén, hun
] €6 | e v
136 61 62 24 9 5 8 46 5 4 139 | -11 0 0 0 0
21 -11 12 25 15 3 4 74 4 4 126 | -25 0 0 0 0
10 -25 8 25 14 3 4 52 4 4 137 | -17 0 0 0 0
120 -2 41 24 6 8 17 34 5 17 | 118 13 0 0 0 0
76 21 33 24 5 8 12 78 6 4 136 31 0 0 0 0
11 -49 8 25 8 4 9 76 6 4 100 | -20 0 0 0 0
48 -56 12 24 4 7 17 52 5 4 101 -7 0 0 0 1
21 -23 12 9 8 2 4 51 3 1 106 | -24 0 0 0 0
4 -30 1 18 10 3 7 62 4 6 81 -54 0 0 0 0
38 -6 16 24 7 4 9 51 5 4 101 | -10 0 0 0 0
10 -35 8 9 14 2 3 110 7 4 94 -58 0 0 0 0
17 221 8 9 10 3 7 32 5 4 86 -70 0 0 0 0
30 -24 22 18 10 2 4 55 4 4 98 -40 0 0 0 0
4 -50 2 18 10 2 5 61 3 4 98 -37 0 0 0 0
19 -24 5 9 11 4 7 100 7 4 75 -50 0 0 0 0
21 -23 14 19 7 4 9 44 3 4 68 -82 0 0 0 0
15 -23 6 20 9 7 9 73 6 4 53 | -114 0 0 0 0
13 -41 5 20 9 4 9 49 4 4 62 -89 0 0 1 0
46 -34 34 18 7 5 12 85 6 4 63 -81 0 0 0 3
23 -45 11 18 9 3 9 71 5 3 68 =77 0 0 0 0
13 -64 6 18 8 3 10 91 8 4 64 -67 0 0 0 0
61 -130 | 15 19 6 4 13 57 5 3 44 -51 0 0 0 0
341 -25 80 5 3 6 19 64 5 4 45 -49 0 0 0 0
1773 | 1192 | 234 5 2 13 27 19 2 3 64 -46 0 0 1 0
777 | 411 | 216 5 3 12 24 43 3 3 &3 -35 0 0 3 0
11221 580 | 315 5 2 12 25 27 2 2 83 -27 0 0 0 0
966 | 543 | 253 4 2 12 26 46 3 2 96 -35 0 0 2 0
97 40 47 1 7 3 11 50 3 3 172 | -26 0 0 1 0
100 7 62 4 4 3 13 60 4 7 137 | -37 0 0 3 0
212 | 125 95 4 3 9 22 43 3 30 | 127 | -50 0 0 2 0
400 26 131 4 4 7 18 87 5 3 129 | -14 0 0 0 0
54 4 26 1 5 2 11 39 6 26 | 212 -9 0 0 0 0
52 -17 22 19 7 3 7 87 4 24 1 179 | -37 0 0 2 0
130 6 29 15 4 6 15 72 4 27 | 170 | -59 0 0 6 0
223 107 | 61 18 3 4 14 92 5 16 | 138 | -62 1 0 5 0
96 -20 22 6 6 4 13 59 3 12 | 171 | -54 0 0 7 0
106 | -49 31 10 4 7 17 65 3 3 174 | -16 0 0 4 0
217 51 118 2 7 3 13 69 4 26 | 160 | -41 0 0 0 0
217 45 55 19 3 5 20 84 4 25 68 | -133 0 0 17 0
90 -92 28 9 7 6 19 66 4 24 | 126 | -60 0 0 4 0
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Hinh 1: Ban do chuan sai nhiét do thang 12 - 2017 so v6i TBNN (dé C)
(Theo céng dién Clim hang thang)
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Hinh 2: Ban dé ludng mua thang 12 - 2017 (mm)
(Theo céng dién Clim hang thang)
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TOM TAT TINH HINH MOI TRUONG KHONG KHi VA NUGC
Thang 12/2017
1. Moi truwomg khong khi (Bui va nwéc muwa)

Clc Ha Noi Viét Tri | PaNing Thanh phd
Yéu tb Phuong | (Léang) Hd Chi Minh
- 1) (2) 3) “4) (5)
Bui lang tong cong
) 4,70 8,16 9,91 3,00 6,68
(Tan/km?.thang)
pH 23,5 5,94 6,22 6,05 6,90
Do dandién  (uS/cm) | 52,0 32,0 32,5 112 9,8
NH4* (mg/1) 0,464 1,14 0,109 2,03 1,11
NOy (mg/1) 3,94 1,12 3,37 <0,105 <0,050
SO4> (mg/1) 4,03 4,69 1,04 8,54 1,20
Cl- (mg/1) 5,65 1,19 5,13 18,1 1,22
K* (mg/l) 0,746 0,276 0,412 0,890 0,300
Na* (mg/1) 1,67 0,657 1,51 11,0 0,740
Ca?* (mg/l) 2,46 2,20 2,02 2,42 0,940
Mg?* (mg/1) 0,303 0,774 1,23 1,06 0,160
HCOs  (mg/l) 0,00 6,10 3,66 3,66 7,81
2, Moi trwomng nuwéce
2,1, Nuédc song - ho chira
Yén Ha Bén Bién Nha Hoa Tri
Bai Noi Binh Hoa Bé Binh An
(6) @) (8) &) (10 an (12)
Ho
Yéu td Hong Hong Kinh Pong | Sai Gon | Hoa Ho
Thay Nai Binh | Tri An
Nhiétddo  (°C) 18,5 20,4 20,2 29.1 28,2 20,5 28,5
Toéng sit  (mg/) | 0,16 0,31 0,26 1,1 2,0 0,34 0,25
SO4> (mg/l) 13,5 7,33 8,84 3,85 258 9,51 1,99
Cl- (mg/l) 7,13 8,52 8,14 5,01 1619 7,47 2,71
HCO5 (mg/) | 91,5 96,4 104 26,4 62,0 86,6 24.4
Dokiem  (me/l) | 1,500 [ 1,580 | 1,700 | 0432 | 1,016 | 1,420 | 0,400
Doctmg (me/l) | 1,625 | 1,615 | 1,735 | 0325 | 8,587 | 1,618 | 0,286
Ca”" (mg/l) | 21,0 22.8 22,0 4,20 50,4 22,9 3,75
Mg?* (mg/l) | 7,03 5,83 7,73 1,39 73,8 5,77 1,20
Si (mg/l) | 7,11 5,45 6,41 3,59 4,11 7,82 3,45
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2.2. Nwée bién

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

Nhiétdo  (°C) 22,3-22,1 21,9-21,1 23,0-23.2 26,8-26.4
NHs*  (mgN/l) 0,155-0,167 0,162-0,146 <0,016- <0,016 0,008-0,009
NOs  (mgN/l) 0,150-0,161 0,159-0,168 0,437- 0,345 0,301-0,324
NOy  (mgN/) 0,006- 0,007 <0,005- <0,005 0,005- 0,008 0,019-0,018
PO (mgP/l) 0,039- 0,034 0,033- 0,038 0,016- 0,012 0,058-0,038
Si (mg/1) 2,001- 1,987 1,898- 1,994 2,667- 2,149 1,388-1,129
Cu (mg/1) 0,0025-0,002 0,003- 0,0028 0,0296-0,0268 0,0044-0,0051
Pb (mg/l) 0,0029- 0,003 0,002- 0,0019 0,0119-0,0101 0,0039-0,0032
pH 7,75- 7,83 8,02-7,88 7,80-7,80 7,63-7,01
Do mian (0/00) 21,6-21,7 24,5-253 3,6-6,3 28,8-29,6

Chu thich:

(1) Mua tong cong tir ngay 25 thang 12 nam 2017 dén ngay 01 thang 01/2018 &
tram khi tugng Cuc Phuong (pH do tai Phong thi nghiém sau khi nhan duogc

mau),

S6 thang 01- 2018

(2) Mua téng cong tir ngay 25 thang 12 nam 2017 dén ngay 01 thang 01/2018 &
tram khi tuong Lang (pH do tai Phong thi nghiém sau khi nhan duogc mau),

(3) Mua téng cong tir ngdy 25 thang 12/2017 dén ngay 01 thang 01/2018 & tram khi
tugng Viét Tri (pH do tai Phong thi nghi¢m sau khi nhan duogc mau),

(4) Mua tong cong tir ngay 4 thang 12 dén ngay 11 thang 12/2017 & tram khi tuong
DPa Ning,

(5) Mua tong cong tir ngdy 04 thang 09 dén ngay 11 thang 12/2017 & tram khi tugng Tan
Son Hoa.

(6,7,8,9, 10) Mau léy tai tram thuy van luc 7h00 ngay 15/12/2017,

(11, 12) MAu lay ¢ thuong luu dap lic 7h00 ngay 15/09/2017,

(13) S6 dau 1a tmg voi ky tridu kém (20h00 ngay 07/12/2017) & ting mit; s6 sau 1a

g vai ky tridu cudng 07h00 ngay 07/12/2017) & ting mit,

(14) S6 dau 1a img véi ky triéu kém (20h00 ngay 07/12/2017) & ting mat; sd sau 1a

g v6i ky tridu cudng (08h00 ngay 07/12/2017) & ting mat,

(15) Sé dau 1a tmg voi ky tridu kém (06h02 ngay 07/12/2017) & tang mit; s6 sau la

g v6i ky tridu cudng (22h09 ngay 06/12/2017) & ting mat,

(16) Sé dau 1a ung voi ky triéu kém (8h30 ngay 05/12/2017) & ting mit; sb sau 1a

{mg v6i ky tridu cuong (1h20 ngay 05/12/2017) & ting mit,

Nhan xét

Moi truong khong khi:

e Ham lugng cac chit trong nudc mua trong dbi cao hon so véi ciing ky nam trude,

Moi trudong nudc:

> Nude song - ho: Ham luong cac chit trong nudc song - ho chira twong ddi cao,
Tai tram Nha Bé ham luong cac chit (CI, SO+, Ca**, Mg?*) cao hon do nudc bi
nhiém min,

> Nudc bién: Ham lugng cac chat twong ddi thip, Tai tram Son Tra ham luong
Cu, Pb cao hon cac tram khac,
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