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NGHIEN CU'U TINH TOAN VA DU BAO PM 2.5 CHO
KHU VUC TP. HO CHI MINH

Nguyén Ky Phiing', Nguyén Quang Long?, Nguyén Vin Tin?, Lé Thi Phung*

Tém tat: O nhiém khong khi la mot van d@é nghiém trong doi véi cac do thi hién nay nhat la do
thi 16m nhw Tp. Ho Chi Minh véi dén sé trén 10 triéu nguoi. Cdc nguon phdt thai é nhiém khong khi
khéng chi dén tir hoat ddng cong nghiép va con tir hoat dong giao thong. Viéc theo doi dién bién tinh
hinh chat leong khéng khi la mét vin dé cdp béach va can thiét. Nghién civu da tién hanh xdy dung
quy trinh dy bdo PM 2.5 bang viéc két hop cic mé hinh CMAQ, SMOKE, WRF. Qud trinh dy béo
két hop phwong phép dong bé véi dir liéu vé tinh MODIS dé ndng cao do chinh xdc cia dw bdo. Két
qua hiéu chinh va kiém dinh cia phirong trinh dat R=0.8 cho thdy quy trinh dé xuat dat hiéu quad
yéu cau de ra, dam bao theo doi va duw bao dwoc tinh hinh chat lwong khong khi voi do chinh xac

cao.

Tir khoa: O nhiém khéng khi, Bui PM 2.5, mé hinh CMAQ.

Ban Bién tap nhan bai: 20/09/2018 Ngay phan bién xong: 12/11/2018 Ngay dang bai: 25/12/2018

1. Pit van dé

Theo chi s6 hiéu suat moéi trudng (Environ-
mental Performance Index) dugc cong bd nim
2016 duoc thuc hién b1 Bai Hoc Yale xép hang
cac qudc gia vé cac van dé moi truong, Viét Nam
chi dat s6 diém 54,75/100 vé chat luong khong
khi v6i xép hang 170 trong sb 180 qudc gia.
Cung véi su phét trién rat nhanh cta Tp. HO Chi
Minh trong hon 35 ndm qua thi mat trai ctia n6
chinh 14 sy 6 nhiém méi trudng séng. Mic du vai
niam gan day thi y thirc nguoi dan da thay doi,
¢6 quan tim voi dén van dé bao vé méi truong
nhung hanh dong cu thé van con rat thiu...diéu
nay khién tinh trang 6 nhiém mai truong & Tp.
Hd Chi Minh hién nay & murc d6 bao dong.

Trong db thi, 6 nhiém byi PM 2.5 1a mot van
dé quan trong d6i véi stc khoe con ngudi, dic
biét 1a nguoi gia va tré em. Mot s6 nghién ciru ca
Pope da chi ra khi phoi nhiém PM 2.5 véi mic
d6 cao s& lam tang nguy co mic cac bénh vé ung
thu phdi va tim [8].

Trong 3 thang dau nam 2017 & Tp. H6 Chi

Wién Khoa hoc va Cong nghé Tinh todn
’Truong Khoa hoc Ty nhién-TPHCM

3Phdn vién KH KTTV BPKH

“Truong DH Tai nguyén va Moi truong HCM
Email: kyphungng@gmail.com

Minh, ndng d6 trung binh PM 2.5 ¢ 6 ngay vuot
qua quy chuan qubc gia (50 pg/m?) va 78 ngay
cao hon so v6i tiéu chuan cia WHO (25 pg/md).
So voi ciing ky nam 2016, chat luong khong khi
& Tp.H6 Chi Minh c6 xu huéng kém di.Chi sd
AQI trung binh trong quy 1 nam 2017 1a 100.8
cao hon so v6i quy 1 nam 2016 13 91.2 va ndng
d6 PM 2.5 trung binh dat 35.8 pg/m? trong quy
1-2017 trong khi do ¢ giai doan 2016 1a 30.72
ng/m?.

Hién nay thong tin chat luong khong khi
duoc cung cip dudi 2 dang.

Thong tin quan tric tir cac tram quan tric tu
dong/ban tu dong (Vi du: Cong thong tin quan
traic moi truong, Tram quan tric dai sit quan
My¥...). S6 liéu s& mang gia tri ddc trung cho mot
diém va lién tyc theo thoi gian. Tuy nhién cac
diém quan tric nay rat it va thuong khong lién tuc.
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Hinh 1. Cong cu theo doi chat lwong khéng khi
tai Lanh swr quan My [11]
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Thong tin dy bao chat luong khong khi dudi
dang ban d6 cua vién khoa hoc khi tugng thuy
van va bién doi khi hau. Thong tin dién ta duoc
su phan bd theo khong gian cho toan Viét Nam.

Do su thiéu thong tin chat luong khong khi
nén can thiét c6 mot cong cu co thé cung cip
thong tin du bao chét lugng khong khi vé chi s6
PM 2.5 chi tiét theo thoi gian va khong gian cho
khu vuc Tp. H6 Chi Minh cho ngudi dan va céc
co quan ban nganh dé c6 thé canh bao vé hién
trang chat luong khong khi va thuc hién nhimng
bién phap bao vé stic khoe. Nghién ctru tién hanh
dua ra quy trinh dy béo trén co sé xay dung hé
théng du bao ndng dd PM 2.5 biang mé hinh
quang hoa CMAQ 5.2 két hop v6i mé hinh dy
béo thoi tiét WRF 3.9, va mé hinh tinh toan phat
thai SMOKE 4.5.

2. Phuong phap nghién ctru va sé lidu sir
dung

2.1. Phwong phap nghién ciru

Hé théng mo hinh Chét lugng Khong khi
Cong dong Pa quy mdé (CMAQ) duoc phat trién
boi Trung tim Hé théng Mo hinh hoa va Phan
tich Cong dong (CMAS) ctia Pai hoc Béc Car-
olina tai d6i Chapel [5]. CMAQ la mot du an ma
ngudn mé duoc diéu hanh boi Co quan Khoa
hoc M6 hinh héa Khi quyén cua U.S.EPA. Pay
12 mot loai md hinh CLKK tong thé dugc thiét ké
dé tiép can v6i nhidu van dé lién quan dén
CLKK, bao gém ozone tﬁng dbi luu, cac loai bui
min, cac chat doc, su léng dong acid va sy suy
giam tam nhin. Sy phat trién cia mo hinh
CMAQ la su két hop cua cac kién thirc khoa hoc
chuyén mén va kha niang tmg dung dé cho phép
mo hinh nay duoc st dung trong cong dong.
CMAQ duogc phat trién dudi dang mt mo hinh
da quy mo dé co thé tang kha nang ing dung mo
hinh cho nhiéu khu vuc khac nhau. Kich thuéc
vung tinh toan va do phan giai 6 ludi cia mo
hinh CMAQ duoc sip xép thanh mot sé mirc d6
nhat dinh theo khong gian va thoi gian. Véi sur
linh hoat vé thoi gian ctia mé hinh nay, qua trinh
mo phong co thé duoc thuc hién dé danh gia dai
han (hang nam cho dén nhiéu nam) hay ngin han
(vai tudn dén vai thang) [5].

TAP CHI KHI TUQNG THUY VAN

Hé théng m6 hinh CMAQ sé tién hanh mo
phong nhiéu qua trinh vat 1y va hoa hoc duoc
danh gia 13 quan trong cho su hiéu biét vé sy
phan phéi va bién d6i cac chat khi trong khi
quyén [5]. Hé thong mo6 hinh CMAQ s& chira ba
thanh phan m6 hinh héa chinh:

- Hé théng m6 hinh khi twong mo ta trang théi
va sy chuyén dong cua khi quyén.

- Cac md hinh phat thai m ta cac ngudn thai
tu nhién va nhan tao dua chat gay 6 nhiém vao
bau khi quyén [5].

- Hé théng mo hinh véan chuyén hoa chat mo
ta sy van chuyén va bién do6i ctacac chat giy 6
nhiém trong bau khi quyén.

Co ché phan tng cia mé hinh quang hoa

Co ché quang hoa la thanh phan quan trong
nhét cia mot mo hinh quang hoa, cic chat hoa hoc
lién quan trong co ché quang héa nay duoc chia
thanh hai loai 1a cac chét v6 co va hitu co [7]:

- Céc chét v6 co: NOy, O, HO,, SO,

- Cac chét hitru co: chii yéu 1a VOCs.

Co ché quang hoa dugc st dung trong mo
hinh CMAQ 1a co ché carbon bond dugc phat
trién dugc sir dung trong cac nghién ciru vé méd
hinh khi quyén & EPA. Co ché hién dugc nay
duoc tich hgp cho CMAQ goi 1a CB05 va dugc
phat trién vao nam 2005. CB05 1a mot co ché rat
gon cua hoa hoc oxy héa trong khi quyén, nd
cung cip mot nén tang cho nhitng nghién ciru vé
mo hinh hoa trén méy tinh nhu nghién ctru vé
ozone, cac hat bui (PM), tam nhin, qua trinh 1éng
dong acid va chét doc trong khong khi. Nhiing
diém méi trong CBO5 so véi co ché CB4 bao
gbém [10]:

+ Cap nhat nhitng hang sb téc d6 phan tng
duya trén nhitng danh gia gan day (2004-2005)
cua [UPAC va NASA.

+ Mot bo phan img mo rong cua chat vo co
duoc thiép 1ap cho d6 thi vai diéu kién trong tang
ddi luu.

+ Nhitng phan ng tai tao NOx dé dai dién
cho chu trinh NOx trong nhiéu ngay.

+ Lam r6 hda hoc hiru co ctia methane va
ethane.

+ Lam rd gdc oxy héa methylperosy, methyl
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hydroperoxide va formic acid.

+ Thu gon higher organic peroxides, organic
acids va peracids.

+ Thém géc internal olefin (R-HC=CH-R)
hay goi la IOLE.

+Thém co ché Iya chon c6 phan tng clorine.

+ Thém co ché mé rong véi cac phan ing vé
doc trong khong khi.

+ Mo rong co ché hoa hoc chlorine

Co ché héa hoc CBO5 bao gom 51 chét va
156 phan ung [9]. Co ché CBO05 dugc kiém
chung lai tur dir liéu smog chamber cua dai hoc
Universities of North Carolina va California tai
Riverside.

Trong d6 co so toan hoc cua CMAQ duoc
dién ta bang phuong trinh lién tuc cua cac chat
trong cac toa do téng quat.

0@ty | @V | 0lo)s)
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Trong do6 i la néng d0 cac loai theo don vi mat
do (vi du, kg m?), Js 1a Jacobian doc ctia toa d6 dia
hinh ¢6 anh huong, m 1a yéu t6 quy mé ban dd,
V' va s 1a cac thanh phan gié nam ngang va doc
trong toa do tong quat, Qi 1a thuat ngi ngudn hodc
chim.

Hinh 2 trinh bay so do tong quat cua hé thong
md hinh du bao CLKK. Dit lidu diéu kién bién va
ban dau duoc iy tir m6 hinh Mozart &én han dy
bao 721, dir liéu khi tugng tir mé hinh dy bao thoi
tiét WRF. Cac dir lidu giao thong va cong nghiép
thong qua thu vién ngudn thai SMOKE tinh toan
ngudn thai trude khi dua vaio CMAQ . Ngoai ra
dé tai sur dung dir liéu quan tric tai cac tram do va
tir vé tinh MODIS dé dong hoa s6 liéu nham nang
cao két qua mo phong.

BAI BAO KHOA HQC

CLKK Mozart Dit liéu MODIS
ngay hién tai + 72h Aqua/Terra +
Y | OBS CLKK
Diéu kign
bién, ban dau 5 o
I ! Pong bd
Dit liéu khi A A
trome WRF CMAQ i Két qua mo6
phong
SMOKE
A
Dir liéu phat thai
GT +CN

Hinh 2. So do6 khoi hé thong mé hinh dy bdo
CLKK

Phuong phap danh gia sai s6 ctia mo hinh
CMAQ.

Sai s6 cua cac mo hinh CLKK (CMAQ) sé&
duoc danh gia thong qua ba chi tiéu thong ké
sau:

sai s hé thong trung binh chuin hoa
(MNBE),

sai sd tuyét dbi trung binh chuan hoa
(MNGE),

sai sO gid tri cuc dai khong theo cap (UPA) .

Sai s6 hé thong trung binh chuin hoéa
(MNBE)

1 ZN Cmod(xi,l)_

MNBE = —

C 4
N obs(xl,t)xloo (2)

= Cobs ( Xi,t )

Sai s6 tuyét doi trung binh chuin hoéa

(MNGE)
N |Cm0d ( Xit )_ Cobs( Xit )‘
! Cobs ( Xi,t )
Sai s6 gia tri cuc dai khong theo cip (UPA)

N Cmod( Xi,t )max — CObs ( Xi’t )max x100 (4)
i=1 Cobs( xi,t)

Cmod( Xi,t) - Gia tri mo hinh tai vi tri i & gio tha t

x100 (3

1
MNGE = —
NGE= L

1
UPA = EZ

(O ( Xi,t) : Gia tri quan tric tai vi tri i & gio thir t
Cpoa(X;,) ¢ Gid tri md hinh 16n nhat tai tat ca
cac vi tri quan tric trong toan bd
chudi thoi gian.

max

TAP CHi KHI TUQNG THUY VAN
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Cobs(Xi,t) : Gia tri quan tric 16n nhat tai tat
ca cac vi tri quan tric trong toan
_ bo chudi thoi gian

2.2. 56 liéu sir dung

2.2.1. 86 liéu tir hoat ddng giao théng

S6 liéu luu luong xe dugc thu thap tor Ban
quan Iy Ham Thu Thiém thudc S¢ Giao thong
van tai voi 300 Camera quay lién tuc lién tuc
trong 24 gio trong ngay va 7 ngay trong tuan.
Nhom nghién cuu tién hanh lwa chon 55 vi tri
camera (Hinh 3) dé tién hanh khao sat luu lugng
giao thong dua theo cac tiéu chi: Phan b6 déu trén
céc quan huyén trong thanh phd; C6 chat lugng
hinh anh t6t va gbc quan sat rong; Tranh chon
tring nhiéu camera trén 1 tuyén duong hay ciing
1 truc giao duong. Thot gian thu thap nhitng ban
ghi camera trong thoi gian 18-24/7/2017, thoi
gian 24h/ngay.

Ngoai ra, do hé théng camera tap trung chii
yéu & cac tuyén duong 16n va khu vuc trung tim
Tp.H6 Chi Minh, nhém nghién ciru ciing tién
hanh khao thyc té sat trén mot sé tuyén duong
nam & ngoai vi Thanh phd dé dam bao s licu
phan anh ding hién trang luu thong cua khu vuc
Tp. H6 Chi Minh.

B6 sung dit liéu thdng ké luu lwong 141 tuyén
duong tir dé tai “Thiét 1ap ban do lan truyén 6
nhiém khong khi dbi voi hoat dong giao thong,
san xudt cong nghiép tai Thanh phd Ho Chi
Minh” ~Hd Quéc Bang [3].

max
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Hinh 3. Vi tri cac Camera giao théng ¢ Tp. Ho
Chi Minh
TAP CHI KHI TUQNG THUY VAN

Phuong phép thong ké xe dugc thuc hién
nhu sau: Dém s6 luong cac loai hinh di chuyén:
xe may, xe dap, xe buyt,xe 6 to tr4 -16 chd, xe
0 td > 24 chd, xe tai, xe container va ngudi di
bd. Str dung bang tong hop dé ghi nhan sb
luong céc loai phuong tién. Cong lai sau mdi
15 phut.

Tinh toan phat thai khi nha kinh theo khoang
cach di chuyén [8] dugc md ta trong cong thirc
@: o

E;.=N, EE_ VKT, )

Trong do Eim 1a tai lugng phat thai khi i cua
loai phuong tién m (g); Nim 1a s6 lugng phuong
tién m trén lkm di chuyén (xe); Efim 1a hé sb
phat thai khi i ctia loai phuong tién m (g/km);
VKT. 1 tong chiéu dai di chuyén cia phuong
tién.

2.2.2. Phat thai cong nghiép

Qua trinh diéu tra khao sat duoc thuc hién
theo trinh ty cap nhat thong tin tinh hinh hoat
dong cua cac doanh nghiép thong qua cai bao
cdo giam sat moi truong thudc quan ly cua
HEPZA va Chi cyc bao vé méi truong Tp. Hb
Chi Minh. Cac sb liéu thu thap bao gom: ngudn
thai (cac chat bui, Sox, Nox, CO) tir ng khoi
hodc 10 hoi, loai hinh san xuét, kich thudc, chiéu
cao 6ng khoi, toa do 6ng khoi, nhién liéu hoat
dong, thoi gian hoat dong. Cong ty khong c6 s6
liéu do thi nhom nghién ctru tinh toan tai lugng
phat thai cac chit dya trén nhién liéu st dung.

Bang 1. Céc khu céng nghiép ¢ Tp. Ho Chi

Minh [2]
STT KCN STT KCN
KCX  Linh
! Anha ? Trung 1-2
2 Binh Chiéu 10  Tan Binh
3 Binh Tan 11 Tén Tao
4 catrati2 12 o Théi
Hiép
5 bong Nam 13 Tan Thuédn
. . Tay Bic Cu
6 Hiép Phuoc 14 Chi
7 Le — Minh 5 Vb 1oe
Xuan
Tan  Phu
8
trung
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Hinh 4. Vi tri céc ong khéi ngodi khu
cong nghiép

Bén canh céac phat thai tir ng khoi trong khu
cong nghiép, nghién ctru con sir dung thém dir
lidu phat thai 6ng khéi ctia cac co s& nam ngoai
khu cong nghi¢p ( Hinh 4). Pay cling 1a mdt
ngudn phat thai rit quan trong. Nghién ctru sir
dung bo s liéu ké thira tir két qua dé tai “Mo
phong ndng d6 PM 10 tai khu vuc Tp. Hd Chi
Minh va danh gia tac dong tdi stc khoe con
ngudi” cua Tac gia HO Qudc Bing [4]. Trong
nghién ciru nay nhéom tac gia H6 Quédc Bang da
do dac cac sb lidu phat thai ctia cac co sé san
xudt ngoai khu céng nghiép ¢ Tp. H6 Chi Minh,
tir 46 bd sung co so dit liéu ddy du vé ngudn thai
do hoat dong cong nghiép ¢ TP. H5 Chi Minh.

2.3. 86 ligu diéu kién bién va diéu kién ban
ddu ciia CMAQ

Dé xdy dung quy trinh du bao hoan chinh,
nghién ctru da chu trong vi¢c xay dung duogc
diéu kién bién va ban dau vi day la yéu t6 anh
hudng rat 16n dé két qua mo phong. Nghién ciru
da chon loc nhiéu két qua mé hinh chit lugng
khong khi toan cdu va nhan thay két qua tir mo
hinh MOZART cua trung tam nghién ctru khi
quyén National Center for Atmospheric Re-
search (NCAR) - phtl hop v6i yéu cau dit ra voi
d6 chinh xac cao, mé hinh c6 két qua mo phong
v6oi1 R dao dong khoang 0.7-0.9 [1]. M6 hinh

BAI BAO KHOA HQC

Mozart d3 két hop véi dir liéu vé tinh MOPITT
va 86 liéu do dac cac tram mat dat nén két kua
mo phong cho gid tri sat voi thuc té.

3. Két qua nghién ctru

Két qua sau khi chay mo phong trong 3 ngay
12-14/7/2017. Gia tri mo phong sé duoc hi¢u
chinh dua trén két qua quan tric tai vi tri duong
Nguyén Vin Ctr trén thyc té. Sau khi hiéu chinh,
két qua md phong duoc danh gia theo 3 chi s6
théng ké nhu bang 2. Két qua mo phong thoa
man c6 2 chi sé thoa mén diéu kién 1a MNGE va
UPA. Két qua m6 phong hiéu chinh dién ta diing
xu thé dao dong ndong d6 PM 2.5 trong 3 ngay
v6i R=0.84. L
Bang 2. Két qua danh gia sai so vé PM 2.5 cua

mé hinh tai vi tri dwong Nguyén Vin Cir

Chi s6 thong ké Giatri  Gia trj chuin
MNBE 27.23% +15 %
MNGE 27.22% <35%
UPA -18.23% +20%

Hinh 5 cho thay két qua mo6 phong dién ta
dung xu huéng 1én xudng tuy nhién c6 nhing
thoi diém dao dong qua 16n giit cac gio. Gid tri
PM 2.5 16n nhat mo phong dat 30-34 pg/m3 va
thap nhét 1 5-10 pg/m?3. Xu hudng nay phu hop
v6i hién trang chung cta thanh phé H6 Chi Minh
hién nay.

. &
£} _f*"h 4
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Hinh 5. So sanh giita mé phéng va quan trdc tai
. mull""""""'"'""""""'"'""""'}""""“'::'.. B
wu \
| il
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Nguyén Van Cir tir ngay 12-13-14/7/2017
”MH
||| ; w
o
bl

Hinh 6. Két qud dir bdo PM 2.5 vao thoi diém
19h ngay 15/7/2017

TAP CHi KHI TUQNG THUY VAN
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Hinh 6 cho thdy két qua m6 phong PM. s vao
thoi diém 19h ngay 15/7/2017. Nong d6 phan bb
tap trung & hudng dong bic thanh phd va khu
vuc thugc Tp. Bién Hoa, Pong Nai voi ndng do
dao dong tir 47-57 ug/m?, khu vuc c6 PMzs cao
nhat 14 gan trung tim thanh phd véi nong doc
cuc dai dat 80 pug/m?® cao hon so vai quy chuin
Viét Nam la 50 pg/m?. PM. s tap trung nhiéu nhat
trong khoang 38-47 pug/m’.

4. Két luan

Trong 6 nhidm khong khi, chi sé6 PM 2.5 1a

mot chi s6 quan trong do tac dong rat 16n téi sirc
khoe conngudi. Vi két qua chay kiém dinh va
hiéu chinh da ching t6 md hinh CMAQ két hop
v6i qué trinh dong bo hoa dir liéu vé tinh s& 1a
cong cu tot cho van dé du bao chét luong khong
khi PM 2.5 cho khu vuc Thanh Phé Ho Chi
Minh. Hé thdng tiép tuc phat trién du bao cho
nhiéu chat khac nhau. Két qua du bao cho thay
vao gio cao diém PM2.5 cao ¢ khu vuc trung
tam TP. HO Chi Minh, day 1a thoi diém c6 mat
do6 giao thong dong nhit & trung tim thanh phd.
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STUDY CALCULATION AND FORECAST PM 2.5
FOR HO CHI MINH CITY

Nguyen Ky Phung', Nguyen Quang Long’, Nguyen Van Tin’, Le Thi Phung*
nstitute of Computational Science and Technology
*University of Science - HCMC
3Sub-Institute of hydrometeorology and climate change
*Ho Chi Minh University of Natural Resources and Environment

Abstract: Air pollution has been an important issue for urban areas, especially in large cities like
Ho Chi Minh City, which has a population of more than 10 million people, and sources of emission
are not only from industrial parks but most of them come from traffic. Monitoring the quality of air
quality has become an urgent and necessary issue in Ho Chi Minh City. The study has developed the
PM 2.5 forecasting process using the CMAQ, SMOKE, WRF model. The forecast process combines
the synchronized method with MODIS satellite data to improve forecast accuracy. The calibration
and validation results of the equation are R = (.8, showing that the proposed procedure achieves the
requirement, ensuring the tracking and predictability of the air quality with high accuracy. The trend
of PM2.5 increases in the morning from SAM when the people start working and reach to the peak
value 34 ug/m3 at 9AM in rush hour. The trend of PM 25 is the same in the period of evening but it
go down when it was raining.

Keyword: Emission inventory, CMAQ, PM 2.5.
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UNG DUNG TO HQP MO HINH MIKE 11 - MIKE SHE
TRONG MO PHONG VA PANH GIA NGUY CO XOI
NGAM KHU VUC TRUNG TAM HUYEN NAM PONG,
THUA THIEN HUE

Tran Hiru Tuyén', Hoang Hoa Tham', Hoang Ngo Tw Do', Nguyén Viét Hung?, Buii Thing?

Tém tat: Vin toc dong chay la yéu t6 dong liec quyét dinh sw hinh thanh va phdt trién cia hién
trong xoi ngcfm va dan dén sw hinh thanh cdc ho sut & trén mat dat (thém song, mdai de, ...) vao mua
muea 1. Trong nghién civu nay trinh bay viéc sir dung t6 hop mé hinh MIKE 11 — MIKE SHE trong
viéc mé phéng thity lic ciia dong mdt va dong ngam nham xdc dinh vin toc dong chdy nwéc dwdi
dat trong tran lii dai dién nam 2009. Két qua nghién ciru dd mé phong cuong do va sw phan bé ciia
dong chay ngam, xdc dinh dwoc cdc ving cé nguy co cao vé x6i ngam ¢ khu viee trung tam huyén
Nam Déng, tinh Thira Thién Hué. Céc két qua nghién ciru di chimng 16 kha nang g dung 16 hop
mo hinh MIKE 11 va MIKE SHE cho viéc dy bao nguy co sut dat do bién dang tham khu vue bdc

thém ven song, dé dap vao mua muea li.

Tir khoa: Xoi ngam, bién dang tham, MIKE 11- MIKE SHE, Nam Péng

Ban Bién tp nhan bai: 25/08/2018 Ngay phan bién xong: 15/10/2018 Ngay dang bai: 25/11/2018

1. Mé dau

Hién tuong x6i ngﬁm la hién tugng cac hat
nho hon bi 16i cudn qua cac 16 rdng cua déat da
16n hon dudi tac dung co hoc ciia dong thim dan
dén trong dat da hinh thanh cac 16 rdng, khe
rong, gdy sut 1an mat dat dan dén pha huy cong
trinh. Kha ning phat sinh, phat trién nhitng qué
trinh nay phy thudc chu yéu vao diéu kién thuy
dong luc cua dong thAm va tinh chit cua dat, dic
biét 1a thanh phén hat va céu tric cua dat (T6
Xuan Vu, 2002) [5].

Hién nay c6 nhiéu phuong phap danh gia
nguy co xay ra x6i ngdm dua trén viéc xac dinh
gradien gidi han gdy x6i ngdm, chay nhu tinh
toan ly thuyét, thi nghiém trong phong...Tuy
nhién, phuong phap tinh toan 1y thuyét con co
nhitng han ché vi chua xét t6i mot loat yéu tb
thudc vé ban chét cua dat nhu thanh phan, tinh
chat, trang thai cia dit,... Phuong phap thi
nghiém trong phong c¢6 vu diém 1a kha don gian,

Truwong Dai hoc Khoa hoc, Pai hoc Hué

286 TNMT Thira Thién Hué, °.Lién hiép cdc hoi
KHKT Thira Thién Hué

Email: thtuyen.hue@gmail.com
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d& thyc hién va it ton kém nhung c6 nhing han
ché vé kich thudc va tinh nguyén trang ctia miu
thi nghiém (Bui Van Truong, 2001) [1]. Phuong
phap thi nghiém hién truong dé xac dinh cac dic
trung bién dang thim nham 13 xac dinh co ché,
hinh thic bién dang thadm trong diéu kién tu
nhién cho két qua kha chinh xéac nhung t6n kém
va khé tng dung rong rai (Bui Van Truong,
2008) [4]. Han ché chung va 16n nhat cua cac
phuong phép trén 1a chi cho & mot ving cu thé,
kho str dung cho vung 16n hon. bé khic phuc,
phuong phéap phan tich da chi tiéu APH danh gia
vai trd quan trong it quan cac yéu td gay x0i
ngam: dia hinh, cu tric dia chit, thanh phan dat
d4, dac diém thuy van va dia chit thuy vin va td
hop cac yéu té trén nén GIS ciing d3 st dung
nhung d6 chinh xac khong 16m.

Trong nhitng ndm gan ddy, viéc tng dung cac
mo hinh thuy lyc trong vi¢c xac dinh van tde
dong ngam, so sanh véi gradian gii han dé xac
dinh ving c6 nguy co xay ra x6i ngdm khu vuc
nén va than dé Nam Pinh cling da dugc sur dung
& nudc ta (Nguyén Vin Tuén,2007). Tuy nhién,
vai tro cua dong chay song va quan hé thuy luc
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d6i voi dong chay ngam, yéu t6 quyét dinh kha
ning gy ra x6i ngdm chwa dugc dé cap trong
bao céo nay. Piéu nay c6 thé 1a do nhiéu nguyén
nhén nhu thiéu s6 liéu dia hinh chi tiét long song,
s6 liéu quan tric thuy van,...

Muc dich ctua nghién ctru cua chung toi: 1)
Két hop gitra mo hinh toan thiy luc trong song
(MIKE 11) va mé hinh nudc dusi dat (MIKE
SHE) trong viéc tinh toan md phong dong chay
ngdm - dong chay mit khu vuc nghién ciru; 2.
Xéc dinh cac ving c6 nguy co cao vé x6i ngam
trén co s so sanh voi gradian té1 han cua céac 16p
dat d4 va van tbc dong ngam. Nghién ctru dién
hinh dugc thuc hién cho tran I thang 10 nam
2009 v&i tan suat khoang 5% 1a thoi diém ma
khu vic ¢6 nguy co xay ra x6i ngam 16n nhét.

2. Phwong phap nghién ctru va tai liéu st
dung

2.1. Tong quan vé khu viee nghién civu

Khu vyc nghién ciru ndm & trung tim huyén
Nam DPong c6 dién tich 1.801ha, c6 dia hinh
dang triing gitra nai, twong d6i bang phing nim
doc theo cac con song Thuong Lo, Thuong
Nhat,.. nim phia Tay nam tinh Thira Thién Hué.

Thudc thugng luu song Huong, dién tich luu
vuc cac song Thugng L9, Thuong Nhat lén dén
582 km? nam trén ving ddi nii c¢6 luong mua
16n, tap trung nén luu lugng dong chay trén song
rt 16n, dic biét vao mua mua I Trong khi ciu
tric dia chat & day chu yéu la cac thanh tao cat,
cudi, soi hon tap dugc phil boi cac san pham bdi
tich, suwon tich voi bé day lén dén 20m, thanh tao
thudc nhom dat roi, khong on dinh, dé bi 16i
cudn, van chuyén di noi khac dudi tac dong cua
dong chay mat va dong chay ngdm, nén khu vuc
dé xay ra hién tuong sut déat do hoat dong x61
ngam.

Pén hién nay, hién tuong sut dat & khu vuc
nghién ctru khong dirng lai & mirc d nguy co ma
da xay ra. Vao mua mua nam 2015, hé sut voi
duong kinh 1én dén 4,8m di xay ra tai xa Huong
Loc, huyén Nam Dong. Theo két qua khdo sat
clia S¢ Tai nguyén Moi truongThira Thién Hué
va Truong Pai hoc Khoa hoc, Pai hoc Hué, hién
tuong xay ra trong tram tich sét pha mau xam
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vang, ngudn gdc séng 1i. Theo thong tin ma chit
nha cung cép, hé sut xuét hién vao ban dém vao
khoang thang 10 nam 2015 chi sau mdt tran mua
16n. Khong c6 thiét hai vé ngudi, nhung hd sut
xudt hién ngay trong khu dan cu, canh nha dan
da tao nén tam ly bat an trong xa hoi va bao hi¢u
nguy co sut d4t da thanh hién thuc. Theo nhan
dinh ban dau, hién tugng sut dét xay ra do nhiéu
nguyén nhan c¢6 quan hé mat thiét véi nhau, lién
quan truc tiép dén trim tich Pé tir (thanh phan
thach hoc, chi tiéu co 1y, dic diém phan bd) va
nudc dudi dat, lién quan truc tiép dén qua trinh
x6i ngdm. Tuy nhién, pham vi va nguy co hinh
thanh va phat trién hién tugng sut dat, tac dong
dén do 6n dinh khu vuc, cudc séng nguoi dan. ..
van chua tra 101 dugc.

2.2. Gioi thiéu mé hinh MIKE SHE va
MIKE 11

MIKE SHE la mot mo hinh dong chay nudc
dudi dit co kha ning mé phong theo ting sy
kién cu thé hoac lién tuc, trong moi quy mo, va
c6 thé lién két voi MIKE 11 dé mé phong mdi
quan h¢ gitra dong chay mat va dong chay nudc
dudi dat trén cing mot luu vuc (DHI, 2004). Mo
hinh MIKE SHE bao gdm hai modun chinh:
Chat luong nude (WQ) va Thuy dong luc (WM).
Modun thuy dong lyc dugc st dung cho nghién
ctru nay bao gdbm nhiéu modun phu: thoat nudc
bdc hoi (ET), dong chay nudce trong dit (SWM),
dong chay trén mat (OF), dong chay kénh (CF),
dong chay nude dudi dat (GWF) (DHI 2004). Vi
MIKE SHE la mdt md hinh véat 1y, cdic modun
no6i trén dya trén cac dinh luat vat Iy vé bao toan
khdi lugng, dong luong va nang luong. Mo hinh
thoat hoi nudc dugce tinh toan bang cach sir dung
cac phuong phap Kristensen va Jensen. Dong
chay kénh duoc xtr 1y bang phwong trinh song
Saint- Venant mot chiéu (1-D) va dong chay mat
duoc xir 1i bang hai phuong trinh song Saint-
Venant hai chiéu (2-D). Nugc tham thdu vao
ving khong bdo hoa co thé dugc md phong bang
dong chay Richard mét chiéu hodc dong chay
trong lyc. Ving bdo hoa trong dat dwgc mo
phong st dung phuong trinh Boussinesq ba
chiéu, str dung cac phuong phép sai phan hitu
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han dé giai cac phuong trinh vi phan thanh phan
(PDE's). Mot s6 phan nho cua MIKE SHE dugc
dwa trén két qua thuc nghiém (DHI, 2004).

MIKE 11 Ia m6 hinh dong lyc mot chiéu
dugc sir dung nham phan tich chi tiét, thiét ké,
quéan 1y va van hanh cho song hay hé thong kénh
dan don gian hay phirc tap. Modun thily dong luc
(HD) 1a mot phan trong tim ctia hé thong mo
hinh MIKE 11 va hinh thanh co s& cho cac
modun khac: dy bao 1ii, tai khuyéch tan, chat
luong nudce va van chuyén bun cat. Modun HD
giai cac phuong trinh tong hop theo phuong
dung dé dam bao tinh lién tuc va bao toan dong
lugng, nghia la gidi hé phuong trinh Saint-
Venant.

Trong nghién ciru nay dé danh gia dinh lugng
vai tro to hop ctia nuéc mat (thiy van) va nude
dudi dat (dia chat thuy vin) trong viéc hinh
thanh hién tuong x6i ngdm, mo hinh sé6 MIKE
SHE két hop véi MIKE 11 dugce su dung cho
phép giai chinh xac bai toan phan bd van tdc
dong chay trong cac tran 1i. Uu diém cia mo
hinh cho phép mé phong van dong dong ngam
rat thuan tién va chinh xac ¢ nhitng noi c6 diéu
kién dia chit va ché do thuy vin bién d6i phurc
tap nhu ¢ khu vuc phan luu cia song, ¢ nhirng
doan song cong,... cho phép xac dinh truong
phan bé, bién d6i ap luc tham theo khong gian va
thoi gian, dac biét xac dinh mbi quan hé thuy luc
hét stic chit ché giita nudc dudi dat va dong chay
mat trén song.

2.3. Cac tai liéu da sw dung

Mo hinh duoc xay dung trén co s¢ tong hop
cac loai tai liéu va s6 liéu sau:

- Ban d6 dia hinh khu vuc, c4c tai liéu do v&
45 cat ngang cac song Thuong Nhat, Thugng
Lo;

- Tai liéu vé khao sat dia chét, dia chét thuy
van khu vue: cac 16p dat da, tinh tham, ...

- S6 liéu quan trac luong mua, myuc nudc va
luu luong tai tram khi tuong Nam Dong va tram
thuy van Thuong Nhat trong tran 14 nam 2009.

- Ban dd hién trang st dung dat, ban @6 dat
khu vyc nghién cuu.

- Tham khao tai liéu dy 4n “Quan 1y tong hop

TAP CHI KHI TUQNG THUY VAN

1 Iyt song Huong” do JAICA thuc hién (2013).

3. Noi dung nghién ctiru

3.1. Thiét lap mé hinh va théng sé ciia mo
hinh.

Xay dung ludi tinh.

Dit liéu s6 d6 cao (DEM) cho cac dau vao mo
hinh dugc tao ra tir ban d6 dia hinh sé 1:10.000
(Hinh 1). Kich thudc ludi dé chay mé hinh da
duogc thiét 1ap 14 5 x 5 m dé thoa hiép do chinh
xac mo phdong va cac dac tinh vat Iy va van dong
dong ngam cua nudc dudi dat ciing nhu nuée
mat.

Hinh 1. Lwoi ciia mo hinh MIKE SHE
Dit liéu 13 tiéu luu vyc cua song Thuong
Nhat, Thuong Lo va Khe Tre dugc st dung trong
md hinh MIKE NAM duoc triét xuét tir ban do
cac tiéu luu vuc song Huong do JAICA xay
dung (Hinh 2).

T T T T T T T
- = - o - =rma o

Hinh 2. Ban do céc tiéu luu vuc.
Céc thong sb 13 tiéu luu vuc duoc thé hién
bang 1.
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Bang 1. Théng s6 cdc tiéu luu viee khu viee

Luu F Thudc Loai luu
vuc (ha) song vuc
80 3.323 Ta Trach Khu gitra
100  3.399 Thuong Nhat Thuong luu
101 8.529 Thuong Nhat Thuong luu
99 2.909 Thuong Nhat Thuong luu
97 897 Thuong Nhat  Thuong lvu
98 1.446  Thuong Nhat Thuong luu
89 2.511 Thuong Nhat  Khu gifra
95 10.812  Thuong Lo Thuong lvu
96 4.029 Thuong Lo Thuong luu
94 3.866 Thuong Lo Khu gitra
91 919 Thuong Lo Khu gitra
86 4.227 Khe Tre Thuong luu
102 2.503 Thuong Nhat Thuong Iuu

Mang lu6i séng trong mo hinh MIKE 11 gdm
cac nhanh Thuong Nhat, Thuong L§, Khe Tre.
Céc mat cat va vi tri bién duoc thé hién & hinh 3.

Hinh 3. So' d6 mang séng, bién va mdt cdt

Dit liéu dja chit va cac tﬁng chira nudc.

Déi nude ngdm ¢ khu vuc nghién ctru ¢6 03
tang chira va 01 16p cach nudc. Lép 1 1a tang
chira nude Holocen ¢6 ngudn goc song aQ (gdm
aQ22-3, aQ21-2) phan b trén bii bdi va bac
thém song. L6p 2 14 16p tang chira nude Holocen
ngudn goc hdn hop song it apQ21-2, phan bd
khong lién tuc. Lop 3 1a ting chira nudc tram tich
hdn hop suon tan tich edQ. Lép 4 1a tang da goc
xem la cach nude. Hé s6 tham va hé s6 nha nuée
thé hién & Bang 2.

Bdng 2. Céc théng sé ciia tang chira nuéce

Lop dia Kx Kz  Hsnha Hstrir
chét (m/s) (cm/s) nudc  nuodc
Lépl  5x10° 2x10° 0,32 3x10™
Lép2  2x10° 5x10° 0,53  2x10*
Lép3  1x10° 2x10° 0,25 9x10™
Lép4  2x107 2x107 0,12  6x10°
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Theo chiéu thang dimg, trong md hinh mé ta
hai loai déi: Béi khong bao hoa (doi thong khi)
va d6i bio hoa nude (d6i nude ngam).

Trong ddéi khong bao hoa. Trong diéu kién
mua 18, chiéu day trung binh cta d6i khong bio
hoa tir 0,5m dén 3,0m thay doi tuy theo dg cao
khu virc. M6t trong nhimg thong s6 quan trong
1a kha nang giit 4m ctia dat trong doi khong bao
hoa. Gia tri nay duoc xac dinh qua thi nghiém do
am tu nhién, d6 giit am va d6 am khi bao hoa ctia
cac 16p trén mat theo tai liéu khao sat dia chét
cong trinh.

Trong doi bao hoa. O dd sau cua mit nudc
khoang 50m trong luu vue nghién ctru luu luong
co s da dong gop rét it cho dong chay, do dé
ranh gi6i dudi ciia ddi bio hoa nim & do sau nay.
Trong diéu kién khé khan vé mat sb liéu, chung
t6i cho rang su phan bd cac tham sb cua tang
chtra nude nhu hé sé tham ngang (Kx), hé sd
thdm thang ding (Kz), hé s6 nha nudc, hé sd trir
nude ddng nhit trén toan luu vuc.

Str dung dat va dat. Do do, dit liéu vé st dung
dat va dat duoc diéu tra nam 2004 (dit liéu dat) va
2015 (dir li¢u su dung dét) da dugc su dung trong
mo hinh dong chay mat va dong chay trong ddi
khong bao hoa. Phan tich so bg trudc khi hi¢u
chuén m6 hinh va so sanh véi di 1iéu mé hinh da
¢6 trén luu vuce ndy cho thiy khong co su khac
biét 16n vé gia tri ciia cac thong sb trong khu vue
s0 v6i 86 lidu cac dé tai dy an co trude. Do do, gia
tri tham s6 ctia m6 hinh trong du an JAICA duoc
duogc su dung dé tinh toan thuc té.

Dong chay tran va qua kénh dan. Loai dong
chay duoc chi phdi boi dong chay bé mét va dong
chay ngdm. Tham sb ctia Manning s6 (M) da
dugc tim thay 1a nhay cam cho md phong, duoc
tu dong hi¢u chuén trong mo6 hinh MIKE SHE va
MIKE 11. Myc nudc tai song nhanh dugc mo
phong dong bang khép ndi gitra MIKE SHE va
MIKE 11. Hé s6 Manning ban déu (M) cho tit ca
cac song da dugc thiét 1ap 1a 25m1/3/ s va hé sd
thoat qua song dan dugc dit 1a 1e-006 / s.

3.2. Piéu kién bién ciia mé hinh

Luong mua, luong bde hoi. Luong mua trén
tat ca cac luu vue duoc léy theo sb liéu quan tric

TAP CHi KHI TUQNG THUY VAN
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cua Tram khi tugng Nam Dong trong tran 1t nam
2009 (Hinh 4). Luong béc hoi trong thoi gian nay
qua bé so v6i luong mua nén duoc xem 14 bang
0.

|

Hinh 4. Lwong muwa quan trdc tai Thuwong Nhdt

Dong chay mat. Tai cac bién thugng luu (Khe
Tre, Thugng Nhat, Thuong L) va cac bién nhap
luu khu gitta dugc tinh toan tr mé hinh MIKE
NAM. Tai bién ha lvu, muc nudc duge mo hinh
xac lap tr quan h¢ Q-H cua dong chay.

Dong chay ngam. Tai khu vuc long séng,
song cit vao cac tang chira nudc, co quan hé
thuy lyc truc tiép véi nude ngdm nén duoc dit 1a
bién loai III (bié€n song “River”). Bién nay duogc
xac 1ap trén co s¢ quan h¢ tuong tac gitra nudc
song véi nudc ngam va duoc xéac lap theo dién
bién muc nudc trén séng theo két qua két ndi
gitta MIKE 11 va MIKE SHE. Piéu kién bién
phia Bic, phia Nam, phia Tay va phia Pong cta
khu vuc gia thiét 1a khong c6 trao d6i dong
ngam.

3.3. Piéu ki¢n ban ddu ciia mé hinh

S6 lidu muc nude va luu lugng trung binh
trong thang 09 nam 2009 tai tram Thuy van
Thuong Nhét 13 diéu kién ban ddu cho mé hinh
MIKE 11. Béi v6i md hinh MIKE SHE, céc gia
tri ban ddu cho mot vai bién trang thai nhu do
am cua dat va muc nude ngdm anh huong rat 16n
dén két qua, dic biét 1a d& mo phong trong va
sau cac tran mua lon nhung rat kho xac dinh.
Chung t61 4p dung tién ich "lam néng" dugc
cung cap boi MIKE SHE dé tao ra cac diéu kién
ban dau trudc khi mé phong tran 1i 2009 bing
cach mo6 phdong qua trinh mua - dong chay trong
5 ngay béng lugng mua trung binh vao mua mua
o khu vuec.
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3.4. Thoi gian va bwoc thoi gian mé phong

Thoi gian mo6 phong la tran 1 nam 2009, tur
19h ngay 27/09 dén 19h ngay 05/10/2009.

MIKE SHE c6 sy linh dong trong viéc st
dung cac budc thoi gian moé phong trong cac
thanh phén thuy vin khac nhau va dic tinh dong
chay. D6 v6i mé hinh quy mé s kién (chiang han
trong tran 1, cuong do mua va muc nudc thay
d6i rat nhanh), budc thoi gian tdi da duoc cho
cho viing bio hoa Ia 1 gio nhdm ting mirc d6 chi
tiét luu lugng trong d6i bao hoa, cac budc thoi
gian t6i da cho cac thanh phan khac (vi du: dong
chay trén mat, luu luong déi khong bao hoa,..)
dugc xac dinh 1a 2 gio. Pé dam bao 6n dinh cho
mo hinh tinh, budc thoi gian cho MIKE 11 la
0,25 gio.

3.5. Thong ké, ddnh gid mé hinh

Trong nghién ciru nay, ba chi s6 NASH,
PBIAS va RSR dugc st dung dé so sanh, danh
gia chit lugng duong qua trinh tinh toan tir mo
hinh va thuc do. C4c chi s NSE, PBIAS va RSR
duogc tinh toan theo cac cong thuc (1,2,3). Tiéu
chi danh gia cac chi tiéu nay duoc thé hién trong
bang 1.

NASH =1 Z‘ (Yin _Yld )2 1
Z(Yild_Yld) ( )
N d Nt
PBIAS — Zil(YZ‘:N :::d )Xl 00 2
i=1 i
Zn:(Yin _ Yitd )2
RSR ==

— &)
(Sve-)

i=1

Trong d6 Yitt 1a gid tri mo6 phong thir i ciia thanh
phén dugc danh gia; Yitd la gia tri thuc do thur i
cua thanh phﬁn duogc danh gia; YTB la gia tri
trung binh thyc do; n la téng sb céc gia tri thuc
do.
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Bdng 1. Tiéu chi danh gia chat lwong chi sé

Loai RSR NASH PBIAS
Rat tdt 0+05 0,75+1,0 <=10

Tt 0,5+0,6 0,65+0,75 £10++15

Pat 0,6+0,7 0,5+0,65 =+15++25
Khoéng dat >0,7 <0,5 >+25

Dua trén nguén s6 liéu diéu tra do dac, mo
hinh thuy lyc da dugc higu chinh cho 6 lidu thuc
do trong tran 1 nam 2009 tai tram thuy ban
Thuong Nhat. Két qua hiéu chinh duong qua
trinh muc nudce tinh toan va thuc do da chi ra su
tuong dong cao vé két qua md phong va thuyc tién
(Hinh 5) véi chi s6 NASH dat 0,78 (rét tot), RSR
bang 0,38 (rat tot) va PBIAS la 6,8%. Nhitng gia
tri nay duoc coi 1a kha cao cho mé phdong sy kién
tran 18. Hau hét cac hé s6 twong quan déu duoc
chép nhan vai mirec d§ cuc doan ctia su kién 1t ¢
tan suat khoang 5%. Nhu vay, cac két qua xac
nhan cho thdy m hinh nay c6 thé mé phong cac
qué trinh thuy van mac du myc nudc trudc va
sau tran 1ii nho hon so véi s6 liéu quan tric.

il L] i Lrle
— A ] e e |

Hinh 5. So sanh gid tri mé phong va quan trdc

dwong myc nuoc tai tram Thiwong Nhdt sau hiéu

chinh mo hinh

4. Két qua nghién ctru

4.1. Két qua ciia moé phong

- Myc nudc trong déi khong bao hoa (Hinh
6).

BAI BAO KHOA HQC

| S I A

S I

7h ngay 28/09/2009

7h ngay 29/09/2009
Hinh 6. Cao do muc nuoc o doi thong khi

7h ngay 4/10/2009

- Cao d¢ nudc ngém doi bao hoa (Hinh 7).

7h ngay 29/09/2009  7h ngay 4/10/2009
Hinh 7. Cao dé miec mirde ngam trong doi bio
hoa
- Luu luong dong ngam d6i bao hoa nudc

(Hinh 8).

iti bl eiaieidi

1h ngay 29/09/2009
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PR b idi

3h ngay 30/09/2009
21h ngay 30/09/2009

21h ngay 4/10/2009
Hinh 8. Luu lwong dong ngam trdn lii 2009

Két qué mé phong cho thiy, khu vuc van toc
dong ngam 16n nhat thuong tring VO’1 su phan b
cac thanh tao trAm tich bo roi ¢ ngudn goc song
1. Mtrc d§ va pham vi anh hudng ctia dong chay
ngam thay doi rat nhanh theo thoi gian trong tran
1ii. Phan tich loat ban do nay cho thay, ving dat
sat bo song, ap luc tham gia ting manh, ciing pha
v6i nude 1, mie dd nguy hiém gay ra x6i ngam
rat cao. Dac biét nhitng khu vuc bo canh khuc
ubn cua séng, van toc dong ngam kha 16n, giy ap
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luc thidm rét lon.

4.2. Pdnh gid nguy co xdy ra x6i ngam khu
vie nghién ciru

Nhu vy, van toc dong chay ngam quyét dinh
kha ning gay ra bién dang thim. Bang phan cap
nguy co xay ra x6i ngam d6i voi yéu td thiy van
va dia chat thity vin theo luu luong dong ngam
duoc xac dinh theo bang 2.

Bdng 2. Phén cdp nguy co sut ddt véi yéu to
thity van va dia chat thiy vin

Luu luong dong nggm m’/s  Cip nguy co
<0,007 Thap
0,007 - 0,015 Trung binh
>0,015 Cao

Dua trén tiéu chi bang 2 va két qua mo
phong luu lugng dong ngdm 16n nhat, da thanh
1ap ban d6 danh gia nguy co sut dat d6i véi khu
vuc nghién ctru (Hinh 9).

Hinh 9. Ban do ddnh gid nguy co sut dit

Trén khu vyc nghién ctu, cac vung c6 nguy
co sut dat khoang 1.022,5ha, chiém 15,3% dién
tich ty nhién khu vuc, trong d6 vung nguy co
thap 1a 618,5ha (9,26%), trung binh 322,3ha
(4,89%) va cao 1a 81,7ha (1,19%). Khu vuc c6
nguy co sut dat phan b doc theo cac thung ling
song Khe Tre, song Thuong L9, it hon & song
Thuong Nhat va Ta Trach thudc dia ban cac xa,
thi trdn Thugong Loc, Khe Tre, Huong Phu,
Huong Loc. Cac xa Huong Son, Thugng Nhat
thi dién tich c6 nguy co sut dat 1a khong dang ké.

Thi tran Khe Tre 1a mot trong nhirng khu vuc
¢ nguy co sut dit kha 16n véi dién tich 1én dén
196,4ha, trong d6 vung nguy co cao la 15,9ha,
trung binh 48,2ha. Phan 16n cac ving c6 nguy co
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cao phan bd thanh vét dai canh bo song thudc bo
trai nga ba song nhanh con va hgp luu ctua song
Khe Tre va song Thuong Lo thudc thon 3 va mot
phan thon 2. Tuong ty ving ¢6 nguy co trung
binh va thap nam trén thung ling song Khe Tre,
lién ké v&i viing nguy co cao.

Khu vyc x3 Huong Phu, phan thuong lwu cia
song cling 1a mdt trong nhiing dia phuong cao
vé sut dat voi dién tich ving co nguy co cao
13,2ha, trung binh 81,6ha va thap la 126,1ha.
Tuong tu nhu Khe Tre, khu vuc c6 nguy co cao,
trung binh phan bd ¢ phan triing thip giita hai
nhanh song thudc dia phan thon 1 xa Hoeong Phu.

X3 Huong Son nam & bo trai song Thuong
Nhat, song Ta Trach c6 dién tich ving c6 nguy
co sut dat khong 16n khoang 40,9ha, trong do
ving ¢6 nguy co cao chi chiém 1,8 ha, trung binh
7,2ha va thap 31,9ha. Viing c6 nguy co cao phan
bd trén cac bii bdi bo trai canh khic udn song
dudi dang ba chom nho thude ban Ka Déang, Ba
Mot, La Hia.

Khu vuc xa Huong Loc 1a mot khu vuc sut
dat rat 16n, voi dién tich viing c6 nguy co 1én dén
159,4ha, trong d6 vung nguy co cao 13,7ha,
trung binh 54,4ha va thap 1a 91,3ha. Vung co
nguy co cao phan b dai hep sat bo phai ciia song
Thuong Loc ¢ hai khu vuc thude thon 1 va thon
2 cua xa Huong Loc. Vung cd nguy co trung
binh chu yéu tap trung thén 2 va mot phan thong
dué6i dang dai hep kéo dai khong lién k& vai
vung cd nguy co cao.

Huong Hoa 1a mot trong nhitng xa c6 dién
tich khu vuc c6 nguy co sut dat 1én nhat nhung
cha yéu 1a ving nguy co thip. Trong dién tich
283,3ha c6 nguy co sut dt thi ving c6 nguy co
cao 14,8ha, trung binh Ia 58,2ha. Vung c6 nguy
co cao phan bd & bac thém bén trai ngi ba song
Thuong Lo va Khe Tre thudc dia phan thon Tién
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Phong va hai ving nho thudc thoén Thing Loi.
Ving nguy co trung binh nim thén Cha Ming,
trén bai boi bo 161 bén trai song Thuong Lo.

5. Két ludn

Tir nhitng két qua nghién ctru trén, c6 thé rat
ra mot s két luan sau:

- Viéc tmg dung t6 hop mé hinh MIKE SHE
- MIKE 11 duéi dang t6 hop lién két dong gitra
mo hinh dong chay mat va mo hinh nudc dudi
dat da chung to wu thé trong viéc mo phong dong
chay nudc dudi dat trong cac su kién ngin han
c6 mdi lién két truc tiép véi nude dudi dat. Viee
str dung t6 hop nay di xac dinh duoc sy phan bd
van tbc ngém trudc, trong va sau cac tran i
nham tao l4p co s& quan trong trong viéc danh
gi4 nguy co xay ra bién dang tham (x6i ngam,
cat chay) va hinh thanh cac hd sut & thém song,
bai boi, nén dé, dép,...

- Trong tran 1d dién hinh nam 2009, két qua
md phong cho thay, khu vic van tbe dong ngam
16n nhét thuong tring véi su phan bd cac thanh
tao trim tich bo roi o ngudn gde song lii. Ving
dét sat bo song, khu vuc canh khtic udn cong cua
long dan &p Iyc thdm gia ting manh, cing pha
v6i nude 1i, mirc d6 nguy hiém nén nguy co xay
ra x6i ngam rat cao.

- Trén khu vuc nghién ctru, cac vung cé nguy
co sut dat khoang 1.022,5ha, chiém 15,3% dién
tich ty nhién khu vuc, trong d6 vung nguy co
thip 1a 618,5ha (9,26%), trung binh 322,3ha
(4,89%) va cao 1a 81,7ha (1,19%). Khu vuc c6
nguy co sut dat phan bd doc theo cac thung ling
song Khe Tre, song Thuong L9, it hon ¢ song
Thuong Nhat va Ta Trach thudc dia ban cac xa,
thi tran Thuong Loc, Khe Tre, Huong Phu,
Huong Loc. Cac xa Huong Son, Thugng Nhat
thi dién tich c6 nguy co sut dat 1a khong dang ké.

Léi cam on: Pdy la két qua ciia dé tai khoa hoc va cong nghé cap tinh dwoe ngan sach nha

nwée tinh Thita Thién Hué dau tu.
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THE COMBINATION OF MIKE 11 AND MIKE SHE IN SIMULATING
AND EVALUATING POTENTIAL SEEPAGE RISK IN THE CENTER
OF NAM DONG DISTRICT, THUA THIEN HUE PROVINCE

Tran Huu Tuyen', Hoang Hoa Tham', Hoang Ngo Tu Do', Nguyen Viet Hung?, Bui Thang?
"University of sciences, Hue university
*TT Hue Department of Natural Resources and Environment
3TT Union of Science and Technology Associations

Abstract: During rainy season Flow velocity is a driving force with respect to formation and de-
velopment of piping phenomena resulting in generation of sinkholes at terraces, embankments and
so on. This work presents an application of MIKE 11 - MIKE SHE models for delineating hydraulic
features of surface and ground currents with the aims at determining flow velocity of groundwater
during a representative flood happening in 2009 in Nam Dong District, Thua Thien Hue Province.
The results have figured out the intensity and distribution of the ground currents, as well as have
identified high risk areas of piping in the region. The data, in addition, have revealed a combining
capacity of the MIKE 11 and MIKE SHE models in predicting sinkhole risks due to permeable de-
formation of soils at riverbeds and dyke platforms in rainy seasons.

Keywords: Seepage, deformation, MIKE 11- MIKE SHE, Nam Dong.
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NGHIEN CUU PANH GIA VA SO SANH CAC DU LIEU
MUA VE TINH PQ PHAN GIAI CAO LUU VUC SONG CA

Bui Tuan Hii', Nguyén Vin Tuan'

Tém tat: Dit liéu muwa vé tinh ngay nay dwoc dp dung trong nhiéu nghién civu dong chay trén cdc
luew viee séng, ddc biét la van dé quan 1y nguon nuede xuyén bién gidi néi chung, lwu viee séng Cd néi
riéng. Pé lywa chon dwoc dit liéu mua vé tinh cho nghién citu dong chay trén heu viee song Ca, nghién
ciru nay da danh gia, phan tich va so sanh gitta cdc dir liéu mwa vé tinh do phan giai cao la GPM,
TRMM, CHIRPS, CMORPH voi dir liéu mua tqi cdac tram do muwa (2015-2017) trén toan luu viec
song Ca. Nghién cuu sw dung dir lieu mua ngay, lwong muwa thang, lwong mwa nam tai cac tram do
dé so sanh, danh gia voi div liéu tie mwa vé tinh cac chi tiéu nhw kha nang nhan dién mua, téng
lwong mura, twong quan giita cdc lwong muwa, ddnh gid lwong mua theo phdn bé vimg. Két qud nghién
cieu di chi ra kha nang nhdn dién mwa ngay & cdc dir liéu mwea vé tinh la khd tot, tuy nhién twong
quan liwong mua ngay lai khong cao; nghién cieu ciing rit ra két lugn vé tuong quan heong mua

thang, phin bé heong miwra ndam gitka cdc div liéu mua.
Tw khoa: Mua vé tinh, luu vuc song Ca, GSMAP, GPM, CHIRPS, CMORPH.

Ban Bién tip nhan bai: 12/08/2018 Ngay phan bién xong: 15/10/2018 Ngay dang bai: 25/11/2018

1. Pit van dé

Hién nay cong nghé vién tham da duoc ung
dung nhiéu trong cc nghién ciru tai nguyén nudc
trén thé gioi. Mot trong nhiing g dung tiéu biéu
va pho bién cua vién thim trong nghién ctru dong
chdy n6i chung va trong nghién ctru mé hinh
mua-dong chay noi riéng 1a viéc xac dinh cac
thong s6 khi tuwong thity van phan b theo khong
gian dugc yéu cau cho cac mé hinh, vi du nhu:
luong mua, nhiét do, ET, dat do am, didc diém bé
mat va sir dung dat, 10p che phu dat. Loi thé cia
k¥ thuat vién tham so véi cac phuong phap thong
thuong la @6 phan giai khong gian cao va d6 bao
phu day dic. Dé lya chon dit lidu vién tham dé
tich hop pht hop véi cau trac mé hinh thay van
mua-dong chay thi cc dit liéu dau vao phai duoc
so sanh ma cu thé 1a 6 phan giai khong gian,
thoi gian va d6 chinh xac cua dir liéu vién tham.

Trong nghién ctru nay, cac s6 liéu mua vé tinh
GPM, CMORPH, CHIRPS va GSMAP s¢€ dugc
phan tich, so sanh véi sb lidu tai cac tram khi
tuong miat dat, tir 46 c6 co so dé phan tich, danh
"Vien Quy hoach Thuy loi
Email: bui.tuan.hai@gmail.com
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gi4 cac s6 liéu mua ngay, mua thang va mua nam
vé su twong quan, sai s6 gitra cac sb liéu va phan
b trén toan luu vuc séng Ca.

2. Dir liéu va phwong phap nghién ctiru

2.1. Khu vwc nghién ciru

S6ng Ca la mot luu vuc 16n ¢ ving Béc Trung
B9, c6 dién tich luu vue 27.200 km? phan b trén
lanh thé 2 quéc gia: Viét Nam va CHDCND Lao.
O Viét Nam, song Ca nam trén dia gidi hanh
chinh cua 3 tinh: Nghé An, Ha Tinh va Thanh
Hoa, phan 16n dién tich luu vuc song Ca nam
trén dat Viét Nam c6 tong dién tich 1a 17.730 km?
chiém 65,2% toan luu vuc va ving huong loi
khoang 1.896 km?2 Chiéu dai dong chinh song
Ca la 531 km, doan chay trén 1anh thd Viét Nam
la 361 km (Hinh 1). Pay la luu vuc sdng cé
ngudn tai nguyén thién nhién trén luu vuc hét sirc
da dang va phong pht nhu: Tai nguyén rung,
khoang san, nong nghiép - thuy san... Cé thé n6i
song Ca co vai tro dac bi¢t quan trong cho phat
trién kinh té - xa hoi va an ninh qudc phong dbi
v6i céac tinh trong luu luu vye noi riéng, vung
Bic Trung Bo va ca nude ndi chung [7].
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Hinh 1. Mang ludi tram khi twong luu viec song Ca

2.2. Dir liéu mwa dwgc sw dung trong
nghién ciru

Dir liéu mua Ia dir li¢u quan trong trong quy
hoach quan ly tai nguyén nudc cling nhu giam
thiéu tac dong do thién tai. Do do, cong tac quan
trac mua c6 vai tro hét strc quan trong. Quan tric
mua hién nay gém cic phuong phap chinh:
Phuong phap do mua tai chd; phuong phap do
mua bang hé thdng radar thoi tiét; phuong phap
do mua bang cong nghé vién tham. Hai phuong
phép dau tuy c6 do chinh xac cao nhung gip phai
kho khan rat 16m khi do dac tai cac khu vuc hiém
tré, ving doi nai va trén bién. Trong khi do,
phuong phap sir dung cong nghé vién tham da,
dang dugc nghién ctru va phat trién manh mé,

tr¢ thanh cong cu hiru ich trong quan ly tai
nguyén nude va giam thiéu thiét hai do thién tai,
nhit 13 trong tinh hinh tic dong cta bién d6i khi
hau ngay cang nghiém trong [1].

Trong pham vi nghién clru nay, 04 dir li¢u
mua vé tinh phd bién v&i d6 phan giai cao s&
duoc phan tich va danh gia voi dir li€u tai 12
tram khi twong cdp 1 trong tong sé 33 tram do
mua trén luu vue song Ca. Céac thong tin chi tiét
ctia mot s6 dit liéu mua vé tinh thong dung da va
dang duogc su dung trong cac nghién ctu trudc
day duoc thong ké trong bang 1. Trong d6, cac
dir liéu bao gom GPM, CHIRPS, GSMAP,
CMORPH sé& dugc thu thap va tién hanh phan
tich, danh gia trong nghién ctru nay.

TAP CHi KHI TUQNG THUY VAN
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Bdng 1. Théng tin chi tiét cdc s6 liéu muwa vé tinh quan trong

Chuong trinh To chuc V¢ tinh lién qua Chudi sb li¢u Do phan giai dir liéu
PGF Princeton EUMETSAT 1948-2010 0,25° (khong gian) , va 3 tiéng (thoi
Univ. gian)
GEOS, MTSAT
NOAA-19
TRMM NASA TRMM 1998 - nay 0,25° (khong gian) , va 12 tiéng
JAXA (thoi gian)
He¢ radar chu dong va thy
dong
GPM NASA GPM 2014 - nay 0,1° (khong gian), va 1 gio (thoi
JAXA gian)
He¢ radar chu dong va thu
dong
PERSIANN CHRS GEOS-8,10, GMS, Metsat, 1983 - nay 0,25° (khong gian) , va 30 phut
TRMM, NOAA -15,16,17 (thoi gian)
DMSP F-13,14, 15
CHIRPS FEWS NET NOAA, RFE2, TARCAT, 1981 - nay 0,05° (~5 km) (khong gian)
TRMM
GSMAP JAXA TRMM, GPM, h¢ radar 2000 - nay 0,1°) (khéng gian), va 1 gio (thoi
gian)
NASA
CMORPH NOAA DMSP F-13,14,15 2002 - nay CMORPH 0,25°, QMORPH 0,08°
(~8 km) (khong gian) , va 30 phut
QMORPH NOAA-15,16, 17,18 (thoi gian)

AQUA, TRMM

Mot sb tir viét tit:

CHRS: Center for Hydrometeorology and Remote Sensing, University of California, USA
CMORPH: Climate Prediction Center (CPC) MORPHing technique

DMSP: Defense Meteorological Satellite Program

EUMETSAT: European Organization for the Exploitation of Meteorological Satellites
GEOS: Geostationary Operational Environmental Satellite, USA

GMS: Geostationary Meteorological Satellite, Japan

JAXA: Japan Aerospace Exploration Agency

MTSAT: Multifunctional Transport Satellites, Japan

NASA: National Aeronautics and Space Administration, USA
NOAA: National Oceanic and Atmospheric Administration, USA
PERSIANN: Precipitation Estimation from Remotely Sensed Information using Artificial Neural Network

PGF: The Princeton Global Forcings (PGF).

TRMM: Tropical Rainfall Measuring Mission

WMO: World Meteorological Organization

2.2.1.Dw lieu mua GPM

Global Precipitation Measurement (GPM la
mot nhiém vu vé tinh quéc té nham cung cép thé
hé tiép theo cua s liéu quan tric mua va tuyét
toan cau moi 3 gid. NASA va JAXA da phong
vé tinh GPM Core Observatory vao ngay
27/2/2014, mang theo nhitng thiét bi xac dinh
lwong mua tir khong gian. Dit liéu mua cung cip

TAP CHI KHI TUQNG THUY VAN

duoc sir dung dé thong nhét cac sb do luong mua
dugc thuc hién bdi mot mang ludi cac v¢ tinh
d6i tac qudc té dé dinh luong thoi gian, dia diém
va lugng mua hoic tuyét trén khap thé gioi.

St ménh ciia GPM g6p phan nang cao hiéu
biét cuia con ngudi vé chu ky ning luong va nudc
cua Trai dat, cai thién du bao cac su kién cuc
doan gay ra thién tai va m¢ rong kha nang su

S thang 11 - 2018



dung thong tin v¢ tinh hién tai dé truc tiép mang
lai lgi ich cho xa hoi.

V¢ tinh Tropical Rainfall Measuring Mission
(TRMM), phong 1én quy dao tir ndim 1997 dén
2015, v&i nhiém vy do lwong mua vira va 1om &
ving nhiét d6i. TRMM da cho thiy tam quan
trong cua viéc do luong tai cac thoi diém khac
nhau trong ngay dé cai thién quan sat ctia hé
théng thoi tiét va theo dbi thoi gian thuc cta cac
con bdo. Vé tinh GPM Core Observatory tiép tuc
nhiém vu nay, nhung mé rong cac quan sat dén
cic vi dd cao hon, bao trim toan cau tur Vong
Nam Cuc dén Vong Bic Cuc [6]. (NASA, 2014)

2.2.2. Dir lieu muwa CMORPH

CMORPH (k¥ thuat MORPHing CPC) tao ra
cac phan tich lugng mua toan cau ¢ d¢ phan giai
khong gian va thoi gian rat cao. K§ thuat nay sir
dung cac udc tinh lugng mua da dugc bit ngudn
tir cac thu nhan vi song vé tinh quy dao thap, va
cac thong tin cua chiing dugc truyén qua khong
gian va dugc thu nhan hoan toan bdi cac dai song
h(‘Sng ngoai (IR) tir cac v¢€ tinh dia tinh. Hién nay,
dir lieu CMORPH di két hop cac wée tinh lugng
mua bat ngudn tir vi song thu dong tir cac vé tinh
DMSP 13,14 & 15 (SSM /1), NOAA-15, 16, 17
& 18 (AMSU-B) va AMSR-E va TMI trén vé
tinh ctia NASA va vé tinh TRMM [5].

2.2.3. Dit liéu mua CHIRPS

Climate Hazards Group InfraRed Precipitation
with Station data (CHIRPS) la bg dir li€éu mua voi
trén 30 nam dir liéu, d bao phu gan nhu toan cau.
Kéo dai 50°S - 50°N (va tat ca kinh d0), bt dau
tir nam 1981 dén gan, CHIRPS két hop hinh anh
v¢ tinh c6 d§ phan giai 0,05° véi dir lidu tram tai
chd dé tao chudi thoi gian mwa cho phan tich xu
hudng va theo doi han han theo mua. Ké tir ngay
12/2/2015, phién ban CHIRPS 2.0 da hoan thién
va san sang moi ngudi c6 thé tai xudng va sir
dung cho cac muc dich khac nhau [3].

2.2.4. Dit lieu mua GSMAP

JAXA d3 tién hanh quan sat luong mua dai
19 ndm tir khong gian thong qua cac nhiém vu
TRMM va GPM. Dit liéu vé cac quan sat lugng
mua tir khong gian hién dang dugc su dung trong
nhiéu linh vuc khac nhau, ch’fmg han nhu du bao
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thoi tiét va du béo 1 lut.

Global Satellite Mapping of Precipitation
(GSMaP) cung cép ban d6 luong mua toan ciu
chinh xac cao véi d¢ phan giai cao. Gia tri dugc
wdc tinh bang cach str dung dir liéu may do bic
xa da vi song va thuat toan thu hdi mua dya trén
mo hinh vat Iy mua dang tin cdy. D li¢u cling
duogc cung cip toan dién bang radar do mwa va
burc xa h6ng ngoai trén v¢ tinh dia tinh [4].

Do phan giai khong gian 1a 0,1 d6 (vi do va
kinh d§) va do phan giai thoi gian la 1 gio.
GSMAP c6 nhiéu loai dir liéu khac nhau dé phu
hop véi yéu cau ciia nguoi dung, va muc dich
nghién ctru khac nhau nhu dir liéu mua da duoc
hi¢u chinh GSMaP_RNL (Reanalysis), dit li¢u
mua tiéu chuan GSMaP_MVK (Standard), dit
litu mua can thoi gian thyc GSMaP_ NRT(
Near-Real-Time), dit 1iéu mua theo thoi gian
thuc GSMaP_NOW(Realtime Ver.), dix liéu mua
du bao GSMaP_RNC (RIKEN Nowcast) [2].

2.2.5. Dit liéu mua tai tram khi twong

Mang luéi tram quan tric trén luu vuc song
Ca hién nay chi con 23 tram do mua hoat dong.
(Mat d6 ludi tram 778 km?/ tram trong do6 theo
tiéu chuan cia WMO thi téi thiéu 1a 575
km?/tram).

Céc tram quan tric mua cha yéu dugc tap
trung & ving dong bang hodc thi tran, thi tir ndm
& thung liing song. Ving nui cao rat it tram do
mua, dac biét tram do mua béng may tu ghi rat
it chi trir mot s6 tram do khi hau c6 may do mua
tu ghi

C6 su khac biét kha 16n vé mat ¢ phan bd
cac diém do mua giita cac ving trong luu vuc,
kha day ¢ dong bang ven bién, kha thua & ving
nui cao. Bdi vai vung nui cao, noi ¢6 dia hinh
bién d6i manh mé, noi thuong nguén va cb cac
hd chua, mang ludi diém do mua chua du day dé
dap (mg nhu cu phuc vu cong tac du béo, nhit
la cho cong tac canh bao I quét, cho tmg dung
cac mo hinh tinh toan thuy van, ing phé véi bién
d6i khi hau ciing nhu cho cong tic quy hoach
phat trién cua ving.

Nhiing tram do mua do B§ Tai Nguyén Moi
truong quan 1y c6 chit luong tai lidu tot, cac tram
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do mua chuyén dung tai cac nong truong hodc &
vung sau, vung xa chét luong tai li¢u kém tin cay
hay bi gian doan [7].

2.3. Phwong phap nghién ciru, phdn tich va
so sanh

Muc tiéu ctia nghién ctru 1a phan tich va danh
gid mua vé tinh trén luu vuc song Ca, dé danh
gia dugc lugng mua, trong ndi dung cua nghién
ctru nay s€ phan tich va danh gia luong mua
ngay, mua thang va mua nam gitra mua v¢ tinh
va mua tai cac tram do khi tugng. Noi dung cua
phan tich va danh gia nhu sau:

a) So sanh liét dir liéu trong 3 nam twr 2015-
2017 gitra mua vé tinh va 56 liéu tai tram do (do
dit lieu cua GPM chi dir lieu mua tir 02/2014).

b) Danh gia lwong mwa ngay (kha nang nhan
dién mua, twong quan lwong mua).

¢) So sanh tong lwong muwa va phan bé leong
muea nam giita cdc chudi sé liéu.

d) PBanh gia lwvong muwa thang (twong quan
tong lwong mwa va tinh todn cdac hé so twong
quan R, R?, sai s6 RMSE, MAE).

« Hé s6 twong quan Pearson

Lx—)y-¥)

Trong d6: x va y 1 cac gia tri mua dé so sanh,

X va ¥ 1a cac gia tri trung binh chudi s6 liéu
mua.

«  Sai s6 binh phwong trung binh quan

phuong
1% , ;
RMSE = ;Z(xj -y (3)
j=1
«  Sai s6 tuyét ddi trung binh
1
MAE = ¥ |% - | (4)

Trong d6: n 1a tong s6 lidu; x; va y; 1a cac gia tri
mua tht j.

3. Két qua va thao luin

3.1. Phén tich, danh gia dir liéu mwa ngay

a) Panh gia kha nang nhan dién ngay mua
va khong mua

Pé danh gia kha nang nhan dién mua cua cac
dir liéu mua vé tinh, s ngay xuat hién mua tai
cac 12 tram do s& duoc so sanh v6i sb ngay mua
vé tinh g véi cic ngay tuong mg trong chudi
s liéu 1069 ngay ctia 3 nam 2015-2017. Dit liéu

Y022y —7)2 (Gia tri 0<r<I) (1) mua vé tinh nhén dién tdt khi trong cung ngay
ghi nh@n c6 mua tai cac tram do va s6 liéu mua
« Hé s6 twong quan v¢ tinh cling ghi nhan mua.
2 _  ZCDOD 2 i 0 po
R ( L Z(y—y)z) (Gia tri 0<R°<I) (2)
mGPM ®CHIRPS = GSMAP_MVK CMORPH

ey
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Hinh 2. So sanh kha nang nhan dién mwa cua cac dir lieu mua vé tinh va mua tram do
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Qua danh gia chudi s6 liéu cdc ngdy mwa nhat 1én dén 65% céc ngay mua.
trong 3 nam 2015-2017, Kkét qua nhu sau: « D{t liéu CHIRPS nhan dién mua kém nhét
» Ca ba bo dur licu GPM, GSMAP_MVK va chi dat khoang 43% ) ngay mua.
CMORPH déu nhan dién chinh xéac trén 60% « Dir liéu CHIRPS nhén dién mua kém nhét
ngay mua, chi dat khoang 43% sb ngay mua.
* GSMAP_ MVK nhan dién mua chinh xéac

EGPM  ®mCHIRPS = GSMAP_MVK = CMORPH
90%

80%

70% -

60% -

50% -

40% -

30% -

20% -

10% -

0% - ‘
Con Do Quy Quy Quynh Tay Tuong Vinh Ha Tinluong Huong Ky Anh
Cuong Luong Chau Hop Luu Hieu Duong Khe Son

Hinh 3. So sanh kha nang nhan dién ngay khong mwa cua cac dir lieu muwa
bénh gia tuong tu v6i ngay mua, qua danh  khoang 82%
gia chudi s6 lidu cac ngay khong mua trong 3 « 3 dr lieu GPM, GSMAP MVK va
nam 2015-2017, két qua nhu sau: CMORPH déu nhan dién chinh xac khoang 70%
« Dit liéu CHIRPS nhén dién t6t nhat dat ngay khong mua.
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50% -

40% -
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GPM CHIRPS GSMAP_MVK CMORPH
®EMua ®Khoéng mua

Hinh 4. Tong hop kha ning nhén dién muwa va khéng muwa ciia cac dir liéu muwa vé tinh

TAP CHi KHI TUQNG THUY VAN
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Qua danh gia chudi s6 liéu 1069 ngay tai 12
tram do v&i 04 bd s liéu mua vé tinh trong 3
nam 2015-2017:

« Panh gia tong thé, GSMAP_MVK nhan
dién tt nhat trung binh dat 70%.

* CMORPH dat khoang 67%, con GPM va
CHIRPS dat 66%.

b) Banh gia lvong mwa ngay gitra mua vé

Twong quan lwgng mwa ngay tai tram Vinh va
mua vé tinh GPM

400
350 -
300 R2 =0.1295
250 {*
200
150 5 i . .
100 *S, *
50 vog o S
0 N :
0 100 200 300 400
¢ Vinh GPM ——Linear (Vinh GPM)
Twong quan lwgng mwa ngay tai tram Vinh va
mua vé tinh GSMAP_MVK
250
200 s =&
150 Jo . R2 = 0.1309
*
1004 %
¢ 0% . / -
50 28 .
t’ %o *
0 et : :
0 100 200 300 400

¢ Vinh GSMAP_MVK ——Linear (Vinh GSMAP_MVK)

tinh va muwa thuc do

Dé danh gia vé twong quan lugng mua ngay
(trong 3 nam 2015-2017) v6i 4 s6 lidu mua vé
tinh, nghién ctru nay da xay dung cac duong
tuong quan va tinh toan hé s6 trong quan R?giita
s6 lidu luong mua ngdy tai 12 tram mua so voi
s6 liéu cac dir liéu mua vé tinh.

Twong quan lwgng mua ngay tai tram Vinh va
mua v¢ tinh CHIRPS

250
200
.
150 ®
R2 = 0.2245
4 *
100 [, .
.
50 3. B . * *
od : *
O A “‘
0 100 200 300 400
¢ Vinh CHIRPS ——Linear (Vinh CHIRPS)
Twong quan lwgng mua ngay tai tram Vinh va
mua vé tinh CMORPH
200
M R2 = 0.1427
150
L 2R 4
100+ +*
50 "‘ . ‘
¢ A
‘03‘ . LS *
0 AR
0 100 200 300 400

¢ Vinh CMORPH ——Linear (Vinh CMORPH)

Hinh 5. Tuong quan lwong mua ngay tai tram Vinh voi dir lieu mwa vé tinh

Panh gia vé twong quan lugng mua ngay voi
4 6 liéu mua vé tinh tai cac tram:

« Hé s6 twong quan R?1a twong d6i thip tai tat
ca cac tram, voi ca 4 dir liéu mua vé tinh.

cao nhat R2= 0,24,

« Hé sb twong quan mua ngdy tai mot sd tram
dat kha thap nhu tram Con Cudng, Tuong
Duong, Vinh , Huong Son. Tai tram Tuong

« V& tinh toan trung binh gia tri hé s6 twong  Duong 1a thip nhat, chi dat R>=0,07.
quan mua ngay, dir liéu mua v¢ tinh CHIRPS dat

Bdng 2. Két qua tinh tiwong quan R2 tai cdc tram muwa

Tram Con bo Quy Quy  Quynh Tay Tuong Vinh Ha Huong  Huong Ky Trung
mua Cubng Luong Chau  Hop Luu Hiéu Duong Tinh Khé Son Anh binh
GPM 0,14 0,20 0,17 0,17 0,16 0,19 0,07 0,13 0,25 0,32 0,17 0,19 0,18
CII:ISIR 0,13 0,28 0,25 0,23 0,31 0,30 0,10 0,22 0,28 0,25 0,22 0,27 0,24
G:PM 0,10 0,22 0,15 0,19 0,25 0,23 0,07 0,13 0,21 0,17 0,08 0,24 0,17
CMO

RP 0,19 0,22 0,25 0,27 0,27 0,23 0,12 0,14 0,18 0,29 0,14 0,15 0,20

H

¢) Két qua phan tich, danh gid vé lwong mura
ngay:

TAP CHI KHI TUQNG THUY VAN

* Mua vé tinh ¢ thé nhan dién ngay mua va
ngay khong mua kha tot, chinh xac khoang tir

&)
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66-70%,

+ S4 liéu CHIRPS nhén dién mua kém nhat,
chi dat 43% s6 ngay mua, tuy nhién két qua danh
gi4 v6i ngay khong mua, CHIRPS lai c6 két qua
cao nhat dat 82%,

* Banh gia tuong quan lugng mua ngay gitta
mua thuc do va mua vé tinh cho két qua kha
thip, két qua trung binh tai 12 tram, hé s6 tuong
quan R? chi dat tir 0,17+0,24.
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3.2. Phdn tich, danh gia dir liéu mwa thang
a) Danh gia twong quan luwong muwa thang

gitka mwa vé tinh va muwa thuc do

Pé danh gia vé trong quan luong mua thang
(dit liéu 36 thang 3 nam 2015-2017) véi 4 s6 ligu
mua v¢ tinh, nghi€n ctru nay da xay dung cac
dudng twong quan va tinh toan hé sb twong quan
R? giita s6 liéu lugng mura thang tai 12 tram mura

so voi so liéu cac dir liéu mua vé tinh.
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Twong quan tong lwong mua thing tai tram

Twong quan tong lrgng mua thang tai tram Vinh

Huwong Son giita mwa thue do va mua GPM

gitra mua thuc do va mwa CHIRPS
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Hinh 6. Tuong quan lwong mua thang tai cac tram do voi div liéu mwa vé tinh

b) Pdnh gid xu thé hrong mwa thang giita mira

vé tinh va muwa thuc do
Dé danh gia xu thé luong mua giita cac thang
trong nam, nghién ctu da so sanh luwong mua

= = Thuyc do GPM

600

thang (36 thang 2015-2017) tai tram c6 lugng
mua trung binh thang thip nhit (Twong Duong)
va tram ¢6 luong mua trung binh thang cao nht

(Ha Tinh) trong s6 12 tram duoc lya chon

——CHIRPS ——GSMAP_MVK

—— CMORPH
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Hinh 7. So sanh tong leong muea thang tram Twong Dwong giita cdc dir liéu muwa
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= = Thyc do GPM
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Hinh 8. So sanh tong heong muwea thang tram Ha Tinh giita cdc dit liéu mura

Qua danh gia xu thé lugng mua gifra cac thang
trong ndm , c6 thé thdy mua vé tinh c6 thé nhan
dién xu thé mua thang kha tbt, dac biét trong cac
thoi ky muia mua tir thang V dén thang X.

¢) Pdnh gid tong lwong mua thang gitta mira
vé tinh va thue do:

Dé so sanh tong lwong mua thang gitta mua
v¢ tinh va mua thuc do, nghién ctru da su dung
mot s6 hé s6 duoc dung dé danh gia trong quan
va sai sO tong lugng mua giita mua vé tinh va
mua tram do nhu hé s6 twong quan R, R? va céc
sai sO RMSE va MAE. Két qua dénh gia gitra
12 tram do mua véi 04 dir li€u mua vé tinh
(Bang 3).

d) Két qua phan tich, danh gid vé lwong mira
thang:

« Twong quan tong lugng mua thang gitra mua
vé tinh va mua thue do 1a kha tot, dic biét tuong
quan luong mua tram Vinh gitra mua thyc do va
CHIRPS dat R?=0,93.

+  Qua danh gia hé s6 twong quan R va R?
¢6 thé thdy mwa CHIRPS c6 két qua tot nhét véi
R2=0,76; tiép theo 1a mua GPM (R*=0,72); mua
GSMAP va CMORPH c¢6 két qua kém nhét
R?=0,65 va 0,63 .

«  Qua két qua danh gia sai s6 RMSE va
MAE, két qua CHIRPS ciing dat két qua t6t nhat
v6i RMSE va MAE 14 thap nhat.

Bdng 3. Két qua tinh cdc tham sé R, R, RMSE, MAE

Muavé  Tram do Con bo Quy Quy Quynh Tay Tuwong Vinh  Ha Tinh Huong Huong Ky Anh Trung
tinh mua Cuong Luong Chau Hop Luu Hiéu  Duong Khé Son binh
R 090 086 084 087 0,87 091 0,79 085 0,83 0,82 091 0,73 0,85
R? 0,81 0,73 0,70 0,76 0,76 0,82 0,62 0,72 0,69 067 082 0,53 0,72
oM RMSE (mm) 87,25 99,64 70,36 66,83 86,20 4943 7537 111,78 186,70 176,47 141,01 211,47 113,54
MAE (mm) 61,80 68,35 52,98 50,41 49,12 3795 4824 74,14 146,97 120,31 90,68 14549 78,87
R 0,83 090 088 0,88 0,85 0,93 0,82 096 086 088 086 0,79 0,87
R? 0,68 0,81 0,78 0,77 0,72 0,86 0,68 0,93 0,74 0,78 0,73 0,63 0,76
CHIRPS RMSE (mm) 82,80 69,70 58,03 65,69 86,93 4698 72,49 5720 147,21 142,32 131,39 171,66 94,37
MAE (mm) 59,50 48,51 39,08 46,23 5047 32,12 51,89 37,00 90,65 92,46 79,43 104,97 61,03
R 0,80 086 0,83 0,83 084 086 081 0,83 0,72 0,77 087 0,61 0,80
R’ 0,64 0,75 0,69 0,69 0,71 0,74 066 069 052 059 0,76 037 0,65
OSMAP RMSE (mm) 115,95 83,17 111,67 109,39 92,11 114,76 73,42 109,66 202,84 179,02 162,19 232,66 132,24
MAE (mm) 83,49 59,55 73,41 6845 6355 69,86 50,16 79,34 153,53 119,23 100,45 165,67 90,56
R 0,78 087 0,77 087 0,85 09 080 084 0,73 0,76 0,75 0,57 0,79
R? 0,61 0,76 0,59 0,75 0,72 0,81 0,64 0,71 0,53 0,58 057 032 0,63
CMORPH
RMSE (mm) 88,72 84,30 101,76 73,18 92,28 65,61 73,34 122,44 244,07 209,66 174,84 256,53 132,23
MAE (mm) 65,33 64,55 72,69 49,55 56,69 51,19 5023 84,82 171,77 142,22 113,54 176,28 91,57
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3.3. Phan tich, danh gia dir li€u mua nam

a) Phirong phdp danh gid phdn bé tong hrong
mua nam 2015 giita mwa tai cdac tram do va muwa
Vvé tinh:

Pé danh gia phan bd lugng mua gitra mua
thuc do va mua v¢ tinh, nghién ctu da xay dung
ban d6 mua cho luu vuc song Ca voi s6 lidu dau
vao tir sd liéu thuc do va s lidu tir mua vé tinh:

- Ban dd mua thuc do nam 2015 trén luu
vuc song Ca dugc xay dung dua trén $6 liéu mua
tai cac tram do nam 2015. Nghién ctu da st
dung phuong phap ndi suy khong gian IDW (In-
verse Distance Weighted) dé xay dung ban d6
mua tir s6 1iéu mua ndm 2015 cua 33 tram do
mua trén toan luu vuc song Ca.

- Bén dd mua phan bd nam 2015 tir cac dir
liéu mua vé tinh duge xay dung tir s6 liéu thu

Mwa tram do 0.05 x 0.05
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thap voi cac do phan giai khong gian khac nhau
nhu d6i véi mua CHIRPS c6 d6 phan giai khong
gian cao nhat 1 0,050 x 0,050, mua GPM c6 do
phan giai 0,10 x 0,10 va mua CMORPH c¢6 d¢
phan giai khong gian thap nhét 13 0,250 x 0,250.

b) Két qua phan tich, danh gid phan bé mua
tai cac tram do va mwa vé tinh:

Mua CHIRPS va mua GPM thé hién kha tbt
phan bé mua & khu vuc ddng bang, duyén hai.
Mua CMORPH lai thé hién khong t6t khu vuc
nay.

Péi v6i khu vue mién nai, ca 3 dit liéu mua
vé tinh thé hién kh4 t6t khu vuc phia Tay ctia luu
vuc song Ca; tuy nhién khu vuc phia Béc luu
vuc, ca 3 dit liéu déu thé hién khong chinh xac so
vO1 mua thuc do tai cac tram.

CHIRPS 0.05 x 0.05

&
[ .
.

¥

GPM 0.10 x 0.10

-k

Ve

b

-

CMORPH 0.25 x 0.25

Hinh 9. So sanh legng muwa phdan bo nam 2015 gitta mua thie do va mua vé tinh

4. Két luin

Dir liéu mua 13 sb liéu quan trong trong quy
hoach quan ly tai nguyén nudc cling nhu giam
thiéu tac dong do thién tai. Tuy nhién hién nay
do sb lugng tram do mua cling nhu mat do tram
do mua van chwa dap tmg duge nhu cau phuc vu
cong tac dy bao, nhat 1a cho cong tic canh bao 1
quét, cho tng dung cac moé hinh tinh toan thuy

van, ing pho voi bién ddi khi hau ciing nhu cho
cong tac nghién ctru khoa hoc va quy hoach phat
trién ciia ving.

Mua vé tinh &6 phan giai cao 1a ngudn sb liéu
c6 gia tri sir dung ddi véi nhimg ving thiéu sé
liéu hoac khong co s6 liéu, vi du nhu thuong luu
luu vie song Ca, phan luu vuc ndm phia nude
CHDCND Lao. Ngoai ra ddi voi cac tram do
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mua thiéu s liéu, mua vé tinh cling c6 thé duoc
sit dung dé bd sung cho cac chudi sb lidu con
thiéu. N1 dung cua nghién ctru nay phan tich,
danh gia cac dir liéu mua thuc do va mua v¢ tinh,
qua d6 danh gia kha nang st dung mua v¢ tinh
trong cac nghién ctu khoa hoc ciing nhu cac
nhiém vu lién quan dén sb liéu mua.

Qua nghién cuu danh gia lwong mua ngay
trén luu vuc song Ca, co thé két luan kha nang
nhan dién ngay mua va khong mua cua mua vé
tinh 1a kha tdt, dat chinh xac khoang 70% s6
ngay. Pdi véi twong quan lugng mua ngay, két
qua nghién ctu chi ra twvong quan lugng mua
ngay gitta mua thyc do va mua vé tinh l1a kha
thip, trung binh hé sé tuong quan R chi dat cao
nhat 0,24.

Dbi v6i luong mua thang, qua nghién ciru co

thé thy tong lugng mua thang gitra mua thyuc do
va mua vé tinh ¢6 tuong quan kha cao R* dat tir
0,63 dén 0,76; ddc biét c6 tram Vinh dat 0,93 khi
danh gia trong quan véi mua CHIRPS. Vé danh
gi4 xu thé luong mua, nghién ctru di chi ra mua
vé tinh nhan dién xu thé tong lugng mua thang
kha tét, dic biét trong giai doan mua mua tu
thang V dén thang X.

Con dbi véi tong lwong mua nam, danh gia
phan bd téng luong mua nam, nghién ctru da chi
ra mua CHIRPS va mua GPM thé hién kha tbt
phan bé mua & khu vuc dong bang, duyén hai va
thé hién tbt phan bd mua & khu vuc phia Tay va
Tay Nam ctia khu vyc mién nai. Nghién ciru
cling chi ra mua CMORPH khong thé hién t6t
phan bd lugng mwa nam so véi cac dit liéu mua
v¢ tinh khac./.
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RESEARCH ON EVALUATION AND COMPARISON OF HIGH- RE-
SULOTION SATELLITE-BASED RAINFALL PRODUCTS IN CA
RIVER BASIN

Bui Tuan Hai', Nguyen Van Tuan'

Institute of Water Resources Planning

Abstract: Recently, satellite-based rainfall products is used in a number of river basin studies,
particularly in terms of cross-border water management in general, and in the Ca river basin in
particular. In order to select satellite-based rainfall data for river flow studies in the Ca river basin,
this study has evaluated, analyzed and compared high-resolution satellite-based rainfall data as
GPM, TRMM, CHIRPS, CMORPH with gauge-based rainfall data (2015-2017) across the Ca river
basin. The study used the daily, monthly, annual rainfall data at the weather to compare and eval-
uate with satellite-based rainfall data with indicators such as probability of rainfall detection, total
rainfall and correlation, spatial distribution of rainfall data. Research has shown that the probability
of detection daily rainfall in satellite rain data is quite good, but the correlation between rainfall and
day is not high, the study has also drawn conclusions about the correlation between monthly pre-
cipitation data and sptatial distribution of annual rainfall products.

Keywords: Satellite-based rainfall, Ca river basin, GSMAP, GPM, CHIRPS, CMORPH.
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TINH PHAN POAN VA PAC PIEM PHAT TRIEN SONG
GIANH (doan Co6 Cang - Cira Gianh)

Nguyén Tién Hai', Vii Hai Ping', Nguyén Ba Thiy?

Tém tit: Trén co s dic diém hinh thdi ciia séng c6 thé xdc ldp sw phdt trién cia séng Gianh
(doan C6 Cang - Cira Gianh) gom 3 doan c6 déc diém khéc nhau nhw sau: i) Poan séng uén khiic
Cé Cang - Con Tién Xudn: dai 27,7 km, long séng hep (80 - 250 m), do sau day khéng én dinh (2 -
5 m), bdi boi ven bo phdt trién manh & bo 16i va hoat ddng x6i 16 dién ra manh & bo 16m dudi tac
dong chit yéu ciia dong lee song; ii) Poan séng bén (réi): con Tién Xudn - Quang Phii (dai 17,06
km): séng cé dang thang, long séng réng (800-2.200m), bdi boi giita song phat trién manh duwdi tac
dong cia dong chdy séng va thiy triéu, iii) Poan song thang Qudng Phii - Cika Gianh (9,23 km):
song thang, rong (800 - 1.000 m), dg sdu day sdu lom (8 - 12,5 m), hoat ddng x6i 16 - boi tu dién ra
chii yéu 6 cira séng béi méi twong tac giita déng e bién (séng va thiyy triéu) va dong liwc séng. Xu
thé phdt trién chung ciia séng: i) Bién dong manh & doan séng uén khiic boi hoat dong x6i 16 - boi
tu tram tich; ii) Poan song bén: chi bién dong o khu vuc giita song boi hoat dong xoi lo - boi tu cac
bai boi; iii) Trong doan song thang: khu vuc cira song c6 thé dich chuyén hodc thu hep véi mike dd

khong lon.

Tir khoa: Poan séng, Séng Gianh, X6i 16 bo, Uon khiic, Séng Bén.

Ban Bién tap nhan bai: 12/08/2018 Ngay phan bién xong: 15/10/2018 Ngay dang bai: 25/11/2018

1. Mé dau

Hé thong Song Gianh 1 1 trong 5 hé thong
song thugc tinh Quang Binh, trong do, dong
chinh - séng Gianh (phan thugng luu c6 tén 1a
Rao Ndy) co chiéu dai 1a 152km, bat ngudn tir
khu vuc ven ntii C6 Pi cao 2.017m thudc day
Truong Son, chay qua dia phan cac huyén Minh
Hoa, Tuyén Hoa, Quang Trach va B Trach dé
d6 vao Bién Pong tai Ctra Gianh. Song Gianh ¢
vai tro quan trong d6i véi moi truong va phat
trién kinh té - x3 hoi & khu vuc Bic Quang Binh
néi riéng, Quang Binh va Bic Trung Bo noi
chung.

O ha luu (hinh la), song Gianh phét trién
trong thung liing - ddng bang hep co do cao bé
mat dia hinh thép va duoc tao nén chu yéu boi
cac tram tich B¢ t& b roi, do vay, tai khu vuc
nay, nhiéu doan bd séng bi sat 16 manh, gay ra
nhiéu thiét hai cho cac khu vuc dan cu, rudng
vuon, cong trinh xay dung... Hoat ddng nay ngay
Vién Dia chat va Dia vt 1y bién, VAST
2Trung tam Du bdo Khi twong Thity vin Quoc
Gia
Email: nguyentienhai.2011@gmail.com

cang gia tang va tiép tuc de doa nhiéu cong trinh
(nha ga xe Itra, nha dan...) doc hai bo song, gay
ra tm 1y bt 6n cho nguoi dan mdi khi mua mua
dén. Tai nhitng doan bd bi sat 10 manh, dia
phuong da xay dung ké ing pho, tuy nhién, hi¢u
qua ctia giai phap nay rat thap (tham chi con bi
song pha huy) do tinh nang chua dam bao boi
thiéu co s& khoa hoc, ddc biét 1a thiéu cac thong
tin vé& quy luat phat trién ctia song v6i nhitng dic
trung dong luc ciia ching. Nhiing thong tin vé
sat 10 bo ludn xuét hién trén cac phuong tién
thong tin, nhung hau nhu chua duoc quan tim
nghién ctru, ngoai viée d& xuét xay dung ke bao
v€ mat bo song.

O Viét Nam, dbi voi cac dong séng nodi
chung, cac nha nghién ctru chil yéu quan tim dén
su bién dong cua dong séng dudi goc do hoat
dong x6i 16 - bdi tu bo va cira song dudi tic dong
ciia mua 18, dong luc bién (¢ cira song)... Hau
nhu chua ¢6 nghién ctru nao quan tim dén tinh
giai doan phat trién hodc phan doan cua dong
song; do vay, cac giai phap tmg pho véi cac bién
dong ctuia dong song thuong bi dong hodc co hiéu
qua thap.

TAP CHi KHI TUQNG THUY VAN
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Trén co 6 tai lidu khao sat thuc té cla d¢ tai
cip Vién Han 1am KH&CN Viét Nam: “Nghién
ciru danh gia mot sb tai bién thién nhién dién
hinh (lut karst, truot 16 dat, x6i 16 bo song) ¢ luu
vuc song Gianh, dé xuat cac giai phap phong
tranh, giam nhe thién tai va khai thac hop ly 1anh
thd” (VAST.05.05/17-18, thyc hién nam 2017 -
2018) két hop phan tich anh vién tham, phan tich
moéi trong quan giita dong luc dong chay va vat

chét hai bén bo song..., bai bao lam sang t6 dic
diém va tinh quy luat ctia qua trinh phat trién cta
song Gianh ¢ ha luu; tir d6, dua ra nhitng nhan
dinh vé hoat dong x6i 16 - bdi tu bo va long song.
Céc két qua nay gop phan 1a co s khoa hoc phuc
vu cho ¢ong tac ing pho véi tai bién sat 16 b
song va cua song ciling nhu dinh hudéng quy
hoach, khai thac, sitr dung hop 1y, bén viing khu
vuc dong bang ven bién séng Gianh.

Hinh 1. Déi sanh song Gianh, doan Cé Cang-Cira Gianh (a) va phdn loai cdc doan séng (b)
a.Thung ling - ha lvu song Gianh.

T1:Tuyén khéo st; == == == . Ranh gi6i doan song; C.tx. Con Tién Xuan; C.ng: Con

Ngua; C.qu: Con Quan; C.qgh: Con Quang Hai; C.s: Con Sé; C.k: Con Két; A: Ubn khuc Tién
Hoa; B: Udn khiic Long Chau; C: Udn khiic Vian Hoa.
b. Phan loai cac doan song [5].
b,. Poan song udn khuc: 1. Bo; 3. Triing (pool); 4. Bii boi (point bar).
b,. Poan soéng rdi: 1. Bo; 2. Bai boi giita song; —— — Hudng dong chay.
b3. Poan song thang: 1. BY; 3. Triing (pool); 4. Bii bdi; —— —Hudng dong chay;

2. Phuong phap va tai liéu

Qua trinh phat trién ciia dong song phu thude
vao nhiéu yéu td, trong d6 mdi twong quan giita
dong luc dong chay song va vat chét noi dong
song chay qua 1a mot trong nhing yéu té hang
dau. Pong luc dong chay song phu thude chi yéu
vao lugng mua va do dbc dia hinh, & khu vuc ha

TAP CHI KHI TUQNG THUY VAN

Iuu gﬁn ctra song, dong luc song con phu thudc
vao tac dong cua dong luc bién, nhat 1a tac dong
ctia dao dong triéu.

Vai tro cua vat chét trong luu vuc song ddi véi
str phat trién cua song phu thudc vao ban chét cua
vat chat (thanh phan, dic diém, tinh chat). Vi vat
chét 1a trAm tich bo roi (vat li€éu nhém B: cat,
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bot...) [3], duong bd d& dang bi pha huy, bién
dong, con vat chit nhom A (co6 lién két: da bién
chat, da tram tich, da magma) [1], bd kho bi pha
huy va it bién dong. Mdi twong quan giita dong
lwc dong song va vat chit noi song ton tai 14 yéu
t6 quyét dinh hinh thai va ddc diém phat trién cia
song tai day.

V6i quan diém trén, tac gia s dung phan loai
song ctia Reineck va Singh [5] dé danh gia qua
trinh va xu thé phat trién cta song ¢ khu vuc dia
hinh dong bang c6 thanh phan vat chit 1a cac
tram tich b roi. Phan loai nay st dung cac tiéu
chinh 1a: i) hé s6 uén khiic k cua song (k dugc
tinh theo ty 1¢ giita chiéu dai song Lsg va chiéu
dai thung ling séng Ltl: k = Lsg/Ltl; ii) ddc diém
hoat dong x6i 10 - boi tu bo va day song; ii) dic
diém dong luc dong chay cua séng. Poan song
duoc goi 1a doan udn khuc khi k > 1, gia tri k
cang 16n thi mirc d6 ubn khuc cua song cang cao
(song udn khuc dén muc cao nhét dinh, co thé
xay ra hién tuong song cudp dong va tao nén hd
moéng ngya trén doan song udn khuc). Dong
song thing khik = 1.

Theo phan loai cua Reineck va Singh [5],
trong khu vuc dia hinh dong bang trim tich b
101 ¢6 3 dang (doan) song sau:

+ Poan song udn khuc (Meandering channel,
hinh 1b1): séng c¢6 dang séng udn khiic (ngoan
ngoéo, k >1).Trong dang séng ndy, hoat dong bdi
tu bai bdi ven bd phat trién manh & phia bo 16i va
x6i 16 manh bo va day ¢ phia bo 16m ddi dién do
sw mét can ddi vé tbc do dong chay ven bd (toc
d6 dong ven b phia b 16i bang 10 dén 20% so
v6i dong chinh, trong khi & phia bo 16m, toc do
nay cao hon). Mot doan song udc khiic, co thé co
tir 1 dén nhiéu doan uén. Mot doan song chi co 1
khtc udn, c6 thé goi 1 doan song uén khuc don
(hinh 2), c¢6 nhiéu hon 1 khuc 1a da udn khuc,
hinh 1b1).

+ Doan sdng bén (song 101, Braided channel,
hinh 1b2): doan soéng thang, nhung chiéu dai
khong qua 16n so voi chiéu rong cua song, do sau
day séng nho va kha 6n dinh. Poan soéng nay
thuong 14 noi vat liéu bdi tich do séng chuyén tai
dugc tram tich, ling dong tai day do twong tac
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cua dong luc dong chay song voi dong luc khac
(dong luc bién) hoac do téc do dong chay song
suy giam boi thay doi huéng chay hodc do doc
day song (d6 dbc thuy luc). Do cac yéu to trén,
dong séng tao nhiéu phan nhanh c6 hudng léch
nhau (phan tach hodc tai hop) do su xuét hién cta
cac bai boi gitra song. Trong mua can, dong chinh
dugc chia thanh nhiéu dong phuy, con trong mua
mua 1d, s6 lvong dong phy giam hodc khong ton
tai do muc nudc séng dang cao. Cac bii boi giita
song c6 xu thé ludn bién dong, nhét 1a vé& hinh
thai bo bii bdi. Poan séng rdi thudng c6 mat
khong xa bd bién va 1 noi “tiép xuc va tuong
tac” dau tién giita dong luc dong chay song va
hoat dong thuy triéu.

+ Poan song thang (Straight channel, hinh
1b3): doan song dang kéo dai thang (chiéu dai
gip nhiéu 1an chiéu rong), do sau day thuong
khong co su on dinh, ma co su xen k& gitra doan
c6 do siu 16n (pool), bd c6 thé bi bién dong
khong dang ké boi hoat dong bdi tu va x6i 16 b
v6i mirc d6 thap. Pong luc chinh chi phdi phat
trién cua doan song nay 1a dong luc dong chay
song. Xu thé tién hoa clia séng thing 1a chuyén
dan thanh dang song udn khuc, nhung véi thoi
gian kha dai.

Dbi v6i song Gianh, doan C6 Cang - Cura
Gianh 14 doan cudi cua song Gianh (noi séng d6
vao bién), vi vy, trong doan song ndy it nhidu
chiu tadc dong cua dong luc bién, nhét 14 tai khu
vuc ctra song, hay goi la déi ctra song [2]. Do dac
diém nay, viéc phan loai doan song & khu vuc ctra
can dugc xem xét thém yéu td dong luc bién.

Pé thyc hién nghién ctru trén, tac gia st dung
hé phuong phap gém: khao sat thuc té (2 tuyén
doc bd va 7 tuyén ngang séng, bang 1), phan tich
anh vién tham (anh landsat chup thang 12/2014,
phén giai 30m), tai lidu ké thira (ban d0 dia chat,
dia hinh) va phan tich - luan giai mi trong quan
gita cac ddc diém cta song v6i quat trinh phat
trién c6 tinh phan doan cua dong séng. Tai liéu
diéu tra, khdo sat thuc té 1a tai lidu cua dé tai
VAST.05.05/17-18 néu trén. Nhan dip nay, tac
gia chan thanh cam on dé tai da cho phép st dung
cac tai liéu trén.
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1
Kinh Nhuan

Hinh 2. So' d6 thé hién 2 uén khiic manh thudc doan song Co Cang - con Tién Xudn cé vi tri twong
ung voi dogn B (uon khiic Long Chdu) va C (uon khiic Van Héa) trén so do la
W Song; 1. Bo séng; 2. Bdi boi ngam ven bo; la, 1b, 1c. Thé hé bai boi ven bo

Bang 1. Thong ké cdc tuyén, diém khao sdt day song Gianh, thang 4-5/2018 (dé tdi
VAST.05.05/17-18)

Tuyén 1 QBIII - 4.018/1 (17°758723 N - 106°543321 E)
Vi tri (so Céch bo Nam Céch bo Céch bo Céch bo Céach bo Céch bo - Triéu lén
véi bo Sm Nam 8m Nam Nam 250 Nam Nam trung binh
Nam) 100m m 280m 295m
Do sdu (m) 0,5 6,0 4,0 3,0 2,5 1,8 -
Tuyén 2 QBIII - 4.018/2 (17°176146 N - 106°319400 E)
Vi tri (so Céch bo Nam Céch bo Céch bo Céch bo Céach bo Céch bo - Nt
voi bo 150m Nam Nam Nam Nam Nam
Nam) 190m 250m 270m 330m 370m
Do sdu (m) 1,0 2,0 2,5 2,0 2,0 3,5 -
Tuyén 3 QBIII - 4.018/3 (17°769440 N - 106°295267 E)
Vi tri (so Céach bo Céch bo Céach bo Céach bo Céach bo Céach bo - Nt
voi bo Nam2m Nam 7m Nam Nam 70m Nam Nam270m
Nam) 27m 210m
Do sdu (m) 0,5 8,0 4,5 2,0 1,5 1,0 -
Tuyén 4 QBIII - 4.018/4 (17°787926 N - 106°273532 E)
Vi tri (so Cach bo Cachbo Cach bo Cach bo Cach bo Cach bo Cach bo Nt
vOi bo Nam 10m | Nam 20m | Nam 40m | Nam 50m | Nam 57m Nam Nam
Nam) 330m 336m
Do sdu (m) 0,8 1,3 3,0 6,5 6,5 4,5 2,8
Tuyén 5 QBIII - 4.018/5 (17°758772 N - 106°537289 E)
Vi tri (so Céch bo Cach bo Cach bo Cach bo Cach bo - - Nt
voi bo Nam 10m | Nam 24m Nam Nam 284m | Nam434m
Nam) 134m
Do sdu (m) 0,5 1,5 3,5 5,0 5,0 - -
Tuyén 6 QBIV -4.018/1 (17°360373 N - 106°333837 E)
Vi tri (so Cach bo Cach bo Cach bo Cach bo Cach bo - - Nt
voi bo Nam 100m | Nam 250m Nam Nam 540m | Nam 590m
Nam) 400m
Do sdu (m) 5,0 7,0 11,5 8,0 5,5 - -
Tuyén 7 QBIV -4.018/2 (17°571282 N - 106°543486 E)
Vi tri (so Cach bo Cach bo Cach bo Cach bo Cach bo Cach bo Cach bo Nt
voi bo Nam 20m Nam Nam Nam 500m Nam Nam Nam 830m
Nam) 150m 320m 550m 680m
Do sdu (m) 1,0 3,0 6,0 10,5 12,0 12,5 2,5

3. Két qua phan tich, phian doan song
Gianh

3.1. Dac diém dong chay song Gianh

Séng Gianh c6 d6 doc trung binh 19,2%,
lugng nudc nam 7,95km?* ung voi luu lugng
nudc trung binh nam 252m?/s, mo dun dong
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chay nam 53,8 1/s.km? [4]. Mua 1q tir thang 9 dén
thang 11, chiém khoang 60-75% luong dong
chay hang nam. Dong cat bun khoang 1,93 x 105
tAn/nam, ung véi d¢ duc trung binh nam
192g/m?.

Trong mua mua myc nudc song thuong cao,

&)
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nhat 1a khi c¢6 mua to. Nhitng nim nudc séong
dang cao ky luc do mua 16n la cac nam 1995,
2007 va 2016.

3.2. Pic diém dia mao - dia chit

S6ng Gianh, doan tir C6 Cang dén cira Gianh
phat trién trong thung ling hep va mo rong vé
phia ha luu (hinh 1a) v6i dai khoang 60km, chiéu
rong 6-18km, d) cao tuong dbi 0,5- 6m, nghiéng
thoai tir Tay sang Pong va dugc tao nén badi cac
tram tich Dé ta [3]. Chay doc ria Bic va ria Nam
thung liing song 14 dia hinh d6i nai c6 d cao dao
dong 20 - 400m.

Tao nén dia hinh doi nui doc ria Béic thung
liing séng 1a cac hé ting Dong Trau (T2a dt) va
Pong Do (T3n-r dd) con ria thung liing phia
Nam song 1a cac hé ting: Ban Giang (D2ebg),
Muc Bai (D2mb), BDong Tho (D3frdt), La Khé
(C11k) va Bic Son (C- Pbs) [3]. Trén dia hinh
ddi nui, do che pht thye vat mirc do trung binh.

Tang mat dong bang thung ling song (phat
trién trén nén cac thanh tao cd) la cac tram tich
D¢ tir bo roi (cat, bdt, san, sét) thudc cac hé tﬁng
Lé& Ninh (apQ11-2In), T Loan (m,aQ13t]), trdm
tich Holocen giita (amQ22) va tram tich Holo-
cen mudn (a,mvQ23) [3]. Hé ting Lé Ninh va TG
Loan phan bd voi dién nho, hep chu yéu O ria
thung liing, trAm tich Holocen giita chiém dién
tich phan 16n dong bang, con tram tich Holocen
muodn phan bd doc theo bo song hién tai va tao
dai con dun cat ven bién.

2.3. Pic diém song Gianh tir Cé Cang dén
Cira Gianh

Theo dic diém cia séng (nhat 1a hé sé udn
khiic k), ¢6 thé chia séng Gianh tir C6 Cang dén
Cira Gianh gdm 3 doan (tir thuong luu - xudng
ha luu): C6 Cang - con Tién Xuén, con Tién
Xuan - Quang Phu va Quang Ph - Ctra Gianh.

+ Poan séng C6 Cang - con Tién Xuan co
chiéu dai 27,7km (twong tng chiéu dai thung
liing 1a 20,8km), séng c6 dang udn khic véi hé
s6 ubn khuc khoang 1,33, chiéu rong song dao
dong trong khoang tir 80m dén250m. Trong
doan song nay, dong luc dong chay song thong
tri, hoat dong boi tu phat trién manh & bo 10i,
trong khi x6i 1¢ dién ra manh & bo 16m ddi dién.
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Trong doan s6ng ndy c¢6 mot sd phu doan udn
khac v6i mirc d6 khac nhau: i) Phy doan C6
Cang - Quang Tién dai 17,61km (thung liing dai
13,15km), muc do udn trung binh (hé s6 udn
khuc 13 1,30); ii) Phu doan Quang Tién - con
Tién Xuan dai 10,62km (thung liing dai 7,62km),
muc d6 udn cao hon phu doan trén (hé s6 udn
khac 1,34). Phu doan udn khiic song thu 2 gém
2 khitic uén manh (h¢ s6 k > 1,35 [5]) tao nén
hinh chit S, d6 1a uén khuc Long Chéu (bd 15i
huéng vé phia Bic, hé s6 k = 1,6, hinh 2B) va
u6n khac Van Hoa (bd 16i hudng vé phia Nam,
hé sb k = 2,0, hinh 2C).

+ Poan song con Tién Xuan - Quang Phu dai
17,06km (chiéu dai thung liing khoang 17km),
chiéu rong song 16n (dao dong tir 800m dén
2.200m), do sau thay doi tir 5 &én 11,5m. Trong
doan song nay, co 6 dao (bai bodi gitta song):
Quang Hai (dai 3,8km, noi rong nhét 1a 800m),
Tién Xuan, Con Ngua, Con Quan,Con Sé va Con
Két (hinh 1a). Hoat dong x6i 16 - bdi tu dién ra
chu yéu doc theo bd cac con, noi dién ra manh
nhét x6i 10 bo 1a doan bd Bic cua con Quang Hai
(chiéu dai x6i 16 khoang 2km véi toc d6 khoang
15m/nam, két qua diéu tra thuc té nim 2017).

+ Poan song Quang Phu - Ctra Gianh c6 dang
thang, dai 9,23km, chiéu rong 800-1.000m, do
sdu day 8-12,5m. Doc 2 bo song, d6i chd xay ra
X061 1 - bdi tu voi muc do nho, trong khi & phia
cura song, hoat dong bdi tu dién ra manh & bd
Nam, con x6i 16 dién ra manh & ctra phia Bic.

3.3. Thdo lugn

Tur cac dic diém cia cac doan song néu trén,
d6i sanh véi phan loai cua [5], c6 thé xac 1ap: 1)
doan song tir C6 Cang dén con Tién Xuan la
doan séng da udn khuc véi muc trung binh, trong
d6 ¢6 2 khiic uén don véi mirc cao 1a udn khiic
Long Chau va udn khac Vin Hoa (hinh 2); ii)
doan séng con Tién Xuan - Quang phu 13 doan
song rdi (song bén) va iii) doan séong Quang Phi
- Ctra Gianh 1a doan song thing.

Vé su phat trién cua song, trén co so dac
diém, tinh phan doan, quy luat xu thé phat trién
cua dong song va phan tich - danh gia hoat dong
x6i 16-boi tu & song, co thé dua ra mot sd nhan
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dinh vé su phat trién ctia séng trong thoi gian t6i
nhu sau.

Poan song uén khiic Co6 Cang - con Tién
Xuan tiép tuc gia ting d6 ubn khuc, nhat 1a &
phia Nam, noi c6 mit 2 uén khiuc don Long
Chau va Van Hoa. Trong tuong lai, tai day c6
thé xay ra hién tugng cudp dong ma két qua co
thé tao nén 2 hd dang méng ngwa bén bo Béic va
bo Nam ctia song. Dong luc quyét dinh su hudng
phét trién ctia doan song udn khuc nay 1a dong
luc dong chay song.

Poan song réi (con Tién Xudn - Quang Phiic)
it bién dong vé ca 2 by Bac va Nam song, chiéu
do sau rong song va do sau day song kha 6n
dinh. Trong doan soéng nay, yéu té co thé bién
dong manh va thuong xuyén 13 bo cac bai bdi
giita song (5 con giita séng). Pong lyc chinh

quyét dinh phat trién doan séng nay 1a mdi twong
tac gitra dong luc dong chdy song va tac dong
ctia nude tridu dang. Do mdi twong tac dong luc
nay, tai khu vuc gitra song, hoat dong bdi tu hodc
x6i 16 dién ra manh bo bai bdi giita song. Trén
thyc té, bo Béc bai bdi Quang Hai dang bi x6i 16
rat manh (x6i 10 kéo dai 800m vdi toc do khoang
16m/nam).

Poan séng Quang Phiic - Cira Gianh, chiéu
rong va do sau day song it bién dong, nhung khu
vuc ctra song co thé bi bién dong kha manh do
anh hudng cua dong luc bién, nhét 1 hoat dong
ctia song bién. Su bién dong nay hoan toan phu
hop quy luat cua tu nhién. Theo Nichols va
Biggs, (1985) [2], khu vuc ctra song dugc goi la
déi bién - song, noi dong luc bién uu thé so véi
dong luc song.
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SEGMENTATION AND CHARACTERISTICS OF THE DEVELOP-
MENT OF GIANH RIVER (from Cocang to Cuagianh)

Nguyen Tien Hai', Vu Hai Dang!, Nguyen Ba Thuy?
nstitute of Marine Geology and Geophysics, VAST
“National Hydrological Forecasting Center

Abstract: On the basis of morphological characteristics of the river and according to the clas-
sification of the river, the paper establish the development of the Gianh River (from Cocang to Cua-
gianh) which consists of three channels with different characteristics as follows: i) Meandering
channel from Cocang to Tienxuan island: the length of the channel is 27.7km and the width of the
channel is 0.08-0.25km and the depth of river is unstable (2-5m). The accretion activities develop
strongly at the convex side, while erosion occurs strongly in the concave side by the main impact of
the river dynamics; ii) Braided channel from Tienxuan island to Quangphu. The channel is straight,
the length of the channel is 17.06km and the width of the channel is 0.80-2.2km. Alluvial grounds
develop by the influence of river flow and tides,iii)Straight channel (fromQuangphu to Cuagianh):
The channel is straight, the length of the channel is 27.7km and the width of the channel is large (0.8-
1.0km) and the depth of river is 8-12.5m. The erosion and sedimentation activities occur mainly in
estuaries by the influence of marine dynamics (waves and tides) and river flow. The general trend
of the development of river: i) strong changes in the meandering channel by erosion and accretion
of the sediment, ii) Braided channel mainly changes in the bottom by erosion and accretion of the
channel bar, iii) In Straight channel (fromQuangphu to Cuagianh), the mouth of the river can be
moved or narrowed with a small extent.

Keywords: Segment, Gianh River, Erosion brank, Meander, Ben River.

TAP CHi KHI TUQNG THUY VAN
S6 thang 11- 2018



BAI BAO KHOA HQC

NGHIEN CUU AP DUNG THU NGHIEM MO HINH EFDC
MO PHONG DONG CHAY LU HA LUU SONG CA

Pham Vin Tuén', Nguyén Tién Quang'

Tém tit: Nghién cieu tng dung mé hinh héa trong viéc mé phong dong chay phia ha lwu va khu
viee cika song ven bién la hét sire quan trong. Nghién ciru da img dung mé hinh EFDC (Environ-
mental Fluid Dynamics Code) dé mé phong thity lic cho dong chay lii 2 chiéu ¢ ha leu séng Ca tir
tram thity van bén Thity dén tram thiyy van Cira Hpi cho cdc nam 1978, 1988 va 2002. Két qud hiéu
chinh, kiém dinh va mé phong dong chay lii 2 chiéu ha luu séng Cd doan tir tram thity van Bén Thity
dén tram thity van Cira Hpi cho thay mé hinh EFDC hoan toan phii hop dé mé phong day chay 2

chiéu trong séng ¢ ha luu séng Ca.
Tw khoa: EFDC, dong chay li, song Ca.

Ban Bién tap nhan bai: 12/08/2018 Ngay phan bi¢n xong: 15/09/2018 Ngay dang bai: 25/11/2018

1. Pit van dé

Hién nay cac moé hinh toan Thuy van nudc
mat d6i voi dong chay 2 chiéu trong song duoc
ap dung rong rai trén thé gigi nhu DHI MIKE
21, HEC-RAS, EFDC,... Trong d6 mo6 hinh
EFDC dugc Cuc moi truong My (EPA) phat
trién tir nam 1980, dugc cac nha khoa hoc bién
Virgina phat trién tiép tir nim 1994, cho dén nay
moé hinh EFDC dugc phét trién va tmg dung rong
rdi trén thé giéi doi véi dong chay trong song,
ctra song ven bién, ho, ving dat ngap nudc, ...
Uu diém ndi bat ciia EFDC duoc cung cap mién
phi bai EPA va c6 bo ma ngudn (code) dé phat
trién va linh dong tinh toan, mé phong trong moi
truong nudc mat [1-2].

EFDC dang dugc ap dung budc dau ¢ Viét
Nam mé phong, danh gia ché do thuy dong luc,
chét luong nudc, moi trudng, tran dau cho cac
khu vuc song, cira song ven bién béi vién nghiéu
ctru, truong dai hoc. T nam 2002 cho dén nay
EFDC dang dugc cong ty DSI (Dynamic Solu-
tion International), LLC ctia My tiép can phat
trién phan mém dudi dang phan mém EEMC &

ITruong Pai hoc Tai nguyén va Méi truong Ha NJi

Email: tienquang. hunre@gmail.com
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Viét Nam.

Do ché d6 dong chay trong séng, khu vuc cira
song ven bién va ving nudc ngip nude & Viét
Nam rét phirc tap ca vé khong gian va thoi gian,
nhat 1a khu vuc ha luu song, cura sdng ven bién
boi ché do thuy dong luc, hinh thai, bun cat, chat
lugng nude. Do vay viéc mo phong thuy luc
chinh xac dong chay trong song s& lam tién dé
dé giai quyét cac van dé vira néu trén.

Nghién cuu tap trung vao ung dung thu
nghiém moé hinh EFDC trong viéc m6 phong
dong chay 2 chiéu ha luu song Ca, doan tur tram
thity van Bén Thuy dén tram thuy vin Cira Hoi
dé danh gia mirc do phu hop ctia mé hinh EFDC
phuc vu cho viéc danh gia ché @6 thuy dong luc,
hinh thai, bun cat va chat lugng nudce khu vuce
clra song ven bién Cira Hoi vé sau.

2. Phuwong phap nghién ctru va thu thap tai
liéu.

2.1 Gidi thiéu mé hinh EFDC

M6 hinh EFDC (Environmental Fluid Dy-
namics Code) 12 mot phan mém mé hinh nudc
mit tong hop, c6 kha nang du bao tinh toan va
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mé phong cac qua trinh dong chay, lan truyén co
tinh dén cac qua trinh sinh— dia— hoa trong song,
ho tu nhién, kho nuéc (hd cha), cac ving cira
song, vung dat ngap man hodc déi bo, ven bién
cung bién va dai duong.

Bén canh céc kha nang tinh todn, mo phong
céc qué trinh lan truyén nhiét, lan truyén méin va
thuy dong lyc hoc, mé hinh EFDC con c6 kha
nang tinh todn va moé phong cac qua trinh van
chuyén trim tich (trAm tich két dinh va tram tich
10i rac), qua trinh pha lodng chit 6 nhiém pham
vi gan hodc xa bo tir cac ngudn thai gy 6 nhiém,
qua trinh phu dudng, qua trinh lan truyén va
phan hity cac chat doc trong pha nudc hodc tram
tich... M6 hinh duoc xdy dyng dua trén cac
phuong trinh dong luc, nguyén tic bao toan khdi
luong va bao toan thé tich. M6 hinh 1a mé hinh
da chiéu (1 chiéu, 2 chiéu, 3 chiéu) co tinh dén
suc can cua thyc vat, qua trinh lam kho, 1am uét,
cac dic trung cau trac thay hoc, su twong tac 16p
bién dong chay song va dong sinh séng...

Hién nay mé hinh EFDC d3 qua nhiéu phat
trién, cap nhat va gém 4 modul chinh sau: Mo

at(mxmyHu)"‘ax(myHuu)"'ay(mx

= —myHoy (P+ Py, +@ )+ my(axz
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hinh thuy dong luc hoc; M6 hinh chét lugong
nudc; Mo hinh van chuyén trAm tich; Mo hinh
lan truyén, phan huy cac chat doc trong moi
truong nudc mat.

Trong d6 mé-dun thuy dong luc cua mo hinh
EFDC dya trén phuong trinh xap xi thuy tinh 3
chiéu cho hé toa do theo phuong thang dimg va
toa do cong truc giao nam ngang. Két qua tinh
toan tir mo hinh thiy dong luc hoc dugc két hop
va sir dung tryc tiép trong cac modul con lai cho
mo hinh chét luong nudc, mo hinh van chuyén
bun cat va mo hinh lan truyén, phan huy doc
chat.

Mo hinh thity dong luc hoc cia EFDC gbém 6
modul lan truyén van chuyén, bao gom: Pong
luc hoc; Chét tai; Nhiét do; Do man; Lan truyén
chét; Van chuyén bun cat.

Hé phuong trinh xap xi thiy tinh 3 chiéu viét
cho hé toa do theo phuong théng ding va toa do
cong tryc giao nam ngang duoc st dung trong
md hinh EFDC nhu sau:

Phuong trinh dong luong la:

- Theo phuwong X:

Hyy )+8Z ( meyWU)— femxrnyHV

*

b+zaxH)8ZP

A m m (H
+0, (mxmy —ogu }ax (m—zHAHaXu }ay {m—’;HAHayu ]
1
2 2 A
—meprDp(u +v ) u
- Theo phuong Y:
8t(meyHV)+8X(myHuv)+8y(mXHW)+8Z(meyWV)— femymyHy
k
=—myHoy (P+P, +@ )+ mx(ayzb + zayH)aZP
Ay My My @
+5Z (mxmy ?GZV }F@X [m—XHAHaXV }Fay {m—yHAHayV J
1
—meprDp ( u? +v? )é v
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mymyfe = mymyf —udymy +voxmy

)

(IXZ,ryz): AVH_léz(u,V)

Phuong trinh lién tuc 3 chiéu trong hé toa d6 nim ngang cong truc giao theo phuong thing

dang:

at(mxmyH)+6X(myHu)+6y(mXHV)+6Z(mxmyW)

= QH+8(O)(QSS+ QSW)

Phuwong trinh cdn bang bin cdt ddy trong mé phong dién bién day séng:

Oy (meyB) = Qaw ~Qss ~Qsw

Trong do x, y 1a toa do nam ngang truc giao;
u, v trong Ung 1a van téc ngang trong ludi toa
do cong truc giao x, y; my, my la hé s6 ti 18 theo
truc x, y; H 1a d¢ sau cdt nudc; Z 1a toa do cao
thang dimg; w 1a van tdc thang dung; p 13 thanh
phan ap suat; f 1a thong s6 Coriolis; Ay 1a d6 rdi
thang dtng hodc tinh nhét xoay; Qs 1a Iuu lugng
bun cat dén; Qsw 12 Tuu lugng nude dén; Qow la
lru lugng nude ngdm chay vao dudi day 16p bun
cat; B 1a tong chiéu day 16p bun cat day (16p bun
cat c¢6 kha nang bi x6i); Qu gdm lugng trir ban
dau, lugng nuée do mua roi xubng, lugng dong
bén gia nhdp va chay ra khoi doan kénh.

Hé sb nhét rdi lién quan dén tmg sudt tiép, ap
sut khi dong luc hoc lién quan dén mat d6 nudc.

Ap sudt dong luc nudce duoc viét bai phuong
trinh sau:

0,P=-ghb=—gH(p—py)py' (7

Cao trinh déy song dugc xac dinh boi phuong
trinh:

Vi Zip* 14 cao trinh d4y tinh toan van chuyén
bun cat day

TAP CHI KHI TUQNG THUY VAN

(5)
(6)
*
n=B+ be (8)
Cao trinh mat nudc dugc xac dinh boi
phuong trinh:
%
E=Z¢=H+n 9)

H¢ phuong trinh Navier-Stokes dugc giai gan
dung bang cach s dung két hop cac phuong
phap sai phan hiru han va phuong phap thé tich
hitu han, dong thoi két hop véi viée giai cac
phuong trinh truyén tai va phuong trinh lién tuc
cho cac thanh phén do man, nhiét, nang lugng
r6i dong hoc va rdi ¢& 16n. Cac phuong trinh
dugc giai trén hé ludi cong tuyén tinh phi truc
giao theo phuong ngang va trén hé ludi co dan
theo phuong thang dimg. Céac thanh phan khuéch
tan theo phuong thang dung ciia dong nang, vat
chat va nhiét do duoc xac dinh st dung cac so
d6 dong kin r6i Mellor va Yamada va Galperin.

2.2 Phdn tich sé liéu.

Khu vuc nghién ciu dé ap dung mé hinh
EFDC la doan song tir tram thuy vin Bén Thuy
dén tram thuy van Ctra Hoi nhu hinh 1 [6].
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Google Earth

Hinh 1. Poan séng ha luu séng Ca tir tram thity van Bén Thity dén tram thity van Cira Héi [6]

S liéu dugc sir dung trong nghién ctru bao
gbm:

+ S6 liéu dia hinh: Tai liéu dja hinh song Ca
thu thap duogc tur sb lidu diéu tra mat cit song Ca
hﬁng nam cua B ndéng nghi¢p nam 2009;

+ 86 liéu mat cat ngang, chiéu dai doan song;

+ 86 lidu do dac binh d6 khu vuc nghién ciru
nam 2005; Toa dd dia hinh khu vuc nghién cuu
trén ban dd s6 Aslas qudc gia nam 2000.

+ 86 lidu thuy van: Muc nudc gio tai tram
Ctra Hoi va tram Nghi Tho trén song Ca cua tran
lii ndm 1978 d hiéu chinh md hinh va nam 1988
dé kiém dinh mé hinh. Luu luong nudc tai tram
thuy van Nam Pan, muc nudc tai Cira Hoi tuong
g voi tran 1d cac nam 1978 va 1988 dung dé
lam bién trén, bién dudi cho mo hinh.

Mién tinh toan ctiia mé hinh tir Cau Bén Thuy
dén Cira Hoi 6 toa do dia ly nam trong khoang

tir 18°38' dén 18°46' vi do Bic va 105°42' dén
105°46' kinh d6 Bong (Hinh 1).

Bién trén 13 khu vuc gan Cau Bén Thuy (sir
dung luu lugng nude tai tram thiy van Nam Dan
nam 1988, bién dudi duoc iy tai Cira Hoi nim
1988). Mién md hinh trong db an duoc xay dung
thudc dang ludi cong phi tryc giao (Hinh 3).

Nghién ctru dd st dung phan mém Delft3D
RGFGrid [4] dé x4y dung mién lu6i tinh toan
md phong cho viing nghién ctru tir binh d6 va mo
hinh s6 d6 cao DEM d6 phan giai 30m*30m, két
qua c6 dugc 625 6 ludi nhu Hinh 2.

Vung ludi tinh toan trén mo6 hinh EFDC duoc
thé hién nhu hinh 3.

- Tur sb liéu dija hinh, tién hanh noi suy theo
lué6i tinh toan duge dia hinh mién tinh toan trong
EFDC nhu hinh 4.

[ G e oo o T B o
*or, LB BN BEB

Hinh 2. Luéi tinh todn trong phan mém Delft3D
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Hinh 4. Pia hinh mién tinh todan trong EFDC

3. Két qua va thao luan

3.1 Higu chinh mé hinh

Tién hanh hiéu chinh mé hinh EFDC tran 1ii
tir ngay 24/1X/1988 dén 02/X/1988 v6i dd nham
thay ddi tir 0,03 dén 0,05 va céc thong sb khac
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(Hinh 5). Budc thoi gian tinh toan ctia mo hinh
dugc chon 1a 10s. Thoi gian luu két qua tinh toan
mé hinh 13 60 phut/lan c6 duoc két qua hiéu
chinh tai tram thiy van Nghi Tho trong m6 hinh
nhu hinh 6.
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[ T — = —— — - —

| EFDC Hydrodynamic Options & Parameters

| Turbulent Diffusion: 1 Turbulent Intensity 1 Miscellaneous
Horizontal Kinematic Eddy Viscosity & Diffusivites Options

‘ (® Disable HMD Background/Constant Horizontal Eddy Viscosity: 10 [m™243)
) Activate HMD with Smagorinsky Dimensionless Hor. Momentum Diff: 0.1
) Activate HMD with Smagorinsky, Wall Drag and W Diffusion ‘Wall Roughness; 0.00000

‘ Vertical Eddy Viscosties & Diffusivities

| Time Advance Filter Background or Constant Eddy Viscosity & Diffusivity

© Mo Fiker

Vertical Eddy Viscosity: 0.00001 m™2/5)
O Average, T=([t-1]st)/2
I @ SORT. T=SORT(L-1]Y Vertical Molecular Diffusivity: 0.000001  [m™2/5)

Use Constant: [~

T Maximum M agritudes for Diffusrty Terms
| Maximum Kinematic Eddy Viscosity: 1 [m"™243)

Use Masimums: [~
Maximurm Eddy Diffusivity: 1 [m™243)

Subset Cells to Apply Honzontal Diffusivity
™ Use Subset Murnber of HMD Cets: IR
: Biowse |

| E——

L

Hinh 5. Céc théng s6 thity lic ciia mé hinh EFDC

Tram Nghi Tho

Muc nwée (m)
(3] [\]

—

1 e Tinh toan

0

Thoi  9/25/88 9/25/88 9/26/88 9/27/88 9/28/88 9/29/88 9/30/88 10/1/88 10/2/88
gian  0:00 22:00 20:00 18:00 16:00 14:00 12:00 10:00 8:00

Hinh 6. Két qua hiéu chinh tai tram thuy van Nghi Tho nam 1988

Két qua hi¢u chinh dudng myc nudc tai tram  RMSE dat 0,13m. Két qua md phong su phan bd
Nghi Tho 1a kha tdt, muc nude tinh toan va thuc dong chay doan song nghién ctru trong mo hinh
do kha phu hop vé hinh dang va khong chénh  EFDC lan luot dwoc thé hién trong hinh 7 dén
léch nhiéu vé do 16n, h¢ s NASH dat 91%, hinh 10.

TAP CHi KHI TUQNG THUY VAN
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0501 [Time 2.000]  4.6063
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) Aveal Ext (D)

[ Use et
I~ Transparent

M NS/EW

™ Enable Edit
X Show Grid
r

© CeliMap 1D
O Part. Tracks
O Ice Thick

[ Metric | X: 778,680.3 [¥:2102,768.5 |

Hinh 7. Phdn bé dé sau muc nude doan ha du song Ca tur Cau Bén Thuy dén Cira Hoi ngay
25/1X/1988

B E|8| mtl~lowml-] B2 al® C4H—| 9| ql8E e e Es #s s (r] 8

Wiewing Opt's
Title [Wiater by Deptt ~ |
- Timing

| < Il > ‘
“Horiz Shee =
Elevation: [
Depthc1 |

Water Column
0 [Time 1.964] 0

" Options ™ i=|
C Salinity

O Temperature
O Sediments
€ Tewies

O ‘Wi Quality
@ Other

[Extiation: ]

e (mg/l)
pth of: 1m

M NS/EW

P Show Gid
™ Contour

) Cel Map ID
© Part Tracks
© lee Thick

I | Metric | X:779,890.7 |¥:2,109,628.6

Hinh 8. Phdn bé nude theo do sau doan ha du song Ca tw Cau Bén T huy dén Cira Hoi

TAP CHi KHI TUQNG THUY VAN
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Hinh 10. Phén bé vin téc doan ha du séng Ca tir Cau Bén Thity dén Cira Hoi ngay 24/X/1988

3.2 Két qud higu chinh mé hinh tir ngay 19/IX/1978 dén ngay 25/9/1978. Két qua
Sau khi hi€u chinh, b6 thong sb thuy lyc da kiém dinh so sanh muc nuée thuc do va tinh toan
duogc chon s€ dugc st dung dé kiém dinh mdé  cua tram Nghi Tho duoc thé hién trong Hinh 11.

hinh. Tién hanh kiém dinh cho tran 1ii thoi gian

TAP CHi KHI TUQNG THUY VAN
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Tram Nghi Tho

LF¥] 4 4

L¥8)

Mue nuire (m)
[ b2

e

0

e Tinth t0dn === Thuc do

Thoi 9/19/02 92002 92102 92102 92202 92302 92302 92402

gian 16:00 9:00 2:00

19:00

12:00 4:59 21:59 14:59

Hinh 11. Két qua kiém dinh tai tram thuy van Nghi Tho nam 1978

Két qua kiém dinh duong muc nudc tai tram
Nghi Tho 14 kha tét, duong qua trinh muc nude
tinh toan va thuc do kha pht hop vé hinh dang va
khong chénh 16ch nhidu vé do 16n. Vi bo thong
s6 trén cho két qua danh gia chi s NASH kha
cao la 79%, RMSE dat 0,22m.

3.3 Két qui mé phong ciia mé hinh.

Str dung bd thong s da sir dung dé hiéu chinh
va kiém dinh mé hinh, tién hanh mé phong dong
chay 1& 2 chiéu ha luu séng Ca cho tran 1i tir
ngay 19/IX dén 25/IX nim 2002. Két qua mo
phong gilta muc nudc tinh toan va thuc do tai
tram thity vin Nghi Tho duoc thé hién trong hinh
12.

Tram Nghi Tho

4
4

B

E -~

E 2

52

g2

=,
1 s Tinh t0dn === Thuc do
0
Thoi 9/1902 92002 92102 92102 92202 92302 92302 92402
gian 16:00 9:00 2:00 19:00 12:00 4:59 21:59 14:59

Hinh 12. Két qua kiém dinh tai tram thuy van Nghi Tho nam 2002

Két qua md phong cho thiy duong muc nude
tai tram Nghi Tho la kha tdt, duong qua trinh
muc nudc tinh toan va thuc do kha phu hop vé
hinh dang va khong chénh 1éch nhiéu vé do 1n.
Két qua danh gia mé phong ddi véi chi s6 NASH
kha cao la 80%, RMSE dat 0,21m.

TAP CHI KHI TUQNG THUY VAN

Qua viéc hiu chinh, kiém dinh va mé phong
dong chay 1@ 2 chiéu ha luu séng Ca doan tir
tram thuy van Bén Thuy dén tram thuy vin Cira
Hoi cho thdy mé hinh EFDC hoan toan phu hop
dé mo phong day chay 2 chiéu trong séng & ha

luu song Ca.
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4. Két luan

Nghién ctru di tién hanh nghiéu ctru vé mo
hinh EFDC va ap dung thir nghi¢m thanh cong
mé hinh thay luc 2 chidu luéi cong phi tryc
giao EFDC d6i v6i doan song tir tram thay vin
Bén Thuy dén tram thuy van Cura Hoi ¢ ha luu
song Ca.

Két qua tinh toan ban dau cho thiy mé hinh
EFDC c6 thé st dung dé tinh toan ché do thay

dong luc hoc cho khu vyc ha Iuu song Ca va lam

BAI BAO KHOA HQC

tién dé cho cac tmg dung dé tinh toan mod phong
hinh thai, van chuyén bun cat, chit lugng nudc
& khu vue cira song ven bién ha luu song Ca.
Bén canh d6, do chi 1a nghién ciru bude va sb
li¢u chua c6 d6 phan giai cao vé dia hinh nén két
qua tinh toan con chua dat mirc do cao va chua
c6 thém tai liéu dé tién hanh mo phong dong
chay 2 chiéu va 3 chiéu & khu vuc ctra song ven

bién, tuy nhién da cho két qua kha tt.
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REASEARCH ON THE APPLICATION OF EFDC MODEL TO SIMU-
LATE THE WATERFLOW AT THE DOWNSTREAM OF CA RIVER

Pham Van Tuan!, Nguyen Tien Quang'
"Hanoi University of Natural Resources and Environment

Abstract: The applicaton of simulation model in presenting the downstream flow and coastal es-
tuarine areas of the research area is crucial. The research uses EFDC model (Environmental Fluid
Dynamics Code) to simulate hydraulic power for the two-way flow in the lower section of Ca river
from Ben Thuy station to Cua Hoi station in the years 1978, 1988 and 2002. The calibration, veri-
fication and simulation results in two-way downstream of Ca river; the section from Ben Thuy hy-
drological station to Cua Hoi hydrological station; shows that the EFDC model is perfectly suitable
to simulate thetwo-way flow in the downstream of Ca river.

Keywords: EFDC, flood flow , Ca River
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UNG DUNG MO HINH MIKE11 ST TINH TOAN DONG
CHAY BUN CAT CHO VUNG HA LUU SONG ME KONG

Tran Vin Tinh!, Nguyén Thi Bich Ngoc!, Nguyén Thanh Luin?, Hoang Ngoc Quang'

Toém tat: So liéu bun cat la dau vao khong thé thiéu ciia mé hinh MIKE21 ST tinh todn vin
chuyén bim cat va dién bién dwong bo ving cira séng ven bién. Trong thuc té, cdc soé lidu bun cat
chi duoc quan trdc tai mot sé vi tri trén song lon va cach xa cwa song. Do do, viéc tinh toan dong
chay biin cdt cho cdc cira séng khong cé s6 liéu quan trdc la rat can thiét. Nghién civu nay trinh bay
cdc két qud iing dung mé hinh MIKE11 ST dé tinh todn dong chay bin cdt ving ha heu séng Mé
Kéng lam dau vao cho mé hinh MIKE21 ST nghién ciru ché d¢ vin chuyén bin cdt viing ven bién

Nam Bo.

Tw khoa: Bun Cat, MIKE11ST, song Mé Kong.

Ban Bién tdp nhan bai: 05/09/2018

1. Mé diu

Luu vuc song Mé Kong co tong dién tich
795,000 km? trong d6 phan nam trén lanh thd
Viét Nam la 65,170 km?. Mé Kéng 1a con sdng
dai thir 12 trén thé gidi va 16n th 10 vé tong
luong dong chay (téng lwong nudc hang nam dat
khoang 475 ty m?, tong lugng bun cat khoang
275 triéu km?) [2]. Song Mé Kong 1 ngudn cung
cap nudc ngot va phu sa chinh ciia dong bang
song Cuu Long. Sau nga tu Phnompenh, song
chia thanh 2 nhanh d6 vao Viét Nam la song
Tién va song Hau sau d6 d6 ra bién dong bang 9
ctra la Cira Tiéu, Cira Dai, Ba Lai, Him Ludng,
Cb Chién, Cung Hau, Pinh An, Tran Dé, Bat
That (Hinh 1). Tuy nhién, qué trinh bdi ling
ving ctra song da 1am bién mat cira Bat Thac
trén song Hau. Vung ha luu song Mé Kong la
noi dang phai hig chiu tac dong ning né cua
bién d6i khi hau va nudc bién dang, mot trong
nhimng hau qua d6 14 bd song va bo bién bi bién
d6i nghiém trong. D co nhiéu nghién ctru ung
dung mé hinh MIKE21ST dé giai quyét bai toan
bién dong bo song, duong bo bién khu vyc nay.
Tuy nhién, cic nghién ciru d6 déu gip phai kho
Truong Pai hoc Tai nguyén va Moi truong Ha
Noi

2Phong Thi nghiém trong diém Quéc gia vé dong

lyc hoc song bién
Email: tvtinh@hunre.edu.vn

Ngay phan bién xong: 15/10/2018 Ngay dang bai: 25/11/2018

khian 1a thiéu s6 1iéu bun cat tai cac cira song dé
lam dau vao cho mé hinh tinh toan, do vung ha
luu song Mé Kong lai chi ¢6 3 tram thuy van
quan trac bun cat 1a Tan Chau, Chau Péc, Can
Tho lai ndm cach xa cac ctra séng. Do d6 viée
tmg dung mo6 hinh MIKE11ST dé tinh toan
lugng bun cat lam dau vao cho mé hinh
MIKE21ST nghién ctu ché d6 van chuyén bun
cat ving ven bién Nam B0 1a can thiét.

2. Phwong phap nghién ctru va dir liéu

2.1. Co 6 ly thuyét ciia mé hinh

MIKEI11 1a mo6 hinh dong lyc mot chiéu dugc
sir dung nham phan tich chi tiét, thiét ké, quan
1y va van hanh cho séng va hé thong kénh ho.
Mb dun mé hinh thily dong lyc (HD) 1a mot phan
trong tim ciia hé thng mo hinh MIKE11 va
hinh thanh co s& cho hau hét cac mo dun bao
gém: du bao 10, tai khuéch tan, chét lugng nudc,
van chuyén bun cat. M6 dun HD dugc xay dung
dua trén hé phuong trinh Saint - Venant gdm
phuong trinh lién tuc va phuong trinh dong
luong nhu sau:

Phuong trinh lién tuc:

1
@+ b% =0 M
ox ot
Phuong trinh dong lugng:
2
6((1 Q] (2)

80 A on  golo
— ="+ gd—+ =0
ot Ox 0x C7AR
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Trong d6: A 1a dién tich mat cit ngang (m?); t
la thoi gian (s); Q 1a Iuu luwgng nude (m¥/s); x 1a
bién khong gian; g 13 gia toc trong truong (m/s?);
p la mat d¢ cua nudce (kg/m?); b 1a d6 rong cua
long dan (m) va R 1a ban kinh thiy lyc (m).

Mo hinh MIKE11 ST 1a m6 hinh MIKE 11

(HD) duoc tich hop thém mé dun van chuyén
bun cat. M6 dun nay dugc xdy dung trén co s&
phuong trinh lién tuc bun cat va cac ham suc tai
nhu sau:

Phuong trinh lién tuc bun cat:

WAZ™ WAz T Qe Qt", —Qt"
1-¢)|(1- By g = (1-g) =T 3)
( ) ( W) At v At AX ( ) AX
Trong d6: W 1a chu vi udt ; Az™*! la sy thay Ham strc tai bun cat:
ddi cao trinh day; Qt; =Wqt] ty I¢ van chuyén =0 165/ :
bun cat theo phén tram do rong don vi; € 1a do S f 4)

rong ciia bun cat; ¥ 14 hé sé chira dung khong
gian (0.5< ¥<1);0 hé s6 chira dung thoi gian
(0.5<0 <1)

500000

Trong d6:01a tong tng suat truot day khong
thir nguyén; f1a hé s6 ma sat.

780000

1210000
i

1140000
I

1070000
I

1000000
I

BAN DO SONG NGOI CAC TiINH NAM BO
570'000 mlann

Wehue Long (S)

YacLieu (S)

I
L() Yor® -
PrSBng D5o (S) Wgsinh Hao (S)
[

0 13.75027,500

55,000 82,500

A

T
1210000

Tan Minh,
v

.
Vg, 2 yBopg Trang
Vi
>

7

Wving 130

T
1140000

T
1070000

Chu Giai

T
1000000

v Tram thiy van
& Tram hai van
S6ng nhanh

I song chinh

Con Do
Meters. &
000

T ——t T
430000 500000 570000

T T T
640000 710000 780000

Hinh 1. Ban do khu vuec nghién civu [1]

Cong thirc tinh toin bun cét tong cong

Cian ct vao phuong thirc van chuyén, tong
luong van chuyén bun cat 1a tong cta lwong van
chuyén bun cat day va lugng van chuyén bun cat
lo ling. Can cr vao ngudn vat lidu duge van
chuyén, tong luong van chuyén bun cat ciing ¢
thé dugc xac dinh bang tong cua luong van
chuyén vat liéu day va luong van chuyén chat
rira troi. Chat rua troi bao gém cac vat liéu min,
min hon cac vat lidu thay ¢ day. Tong luong tai
chat ria troi phu thude chi yéu vao sy cung cip
tur luu vuce, khong phuy thudce vao thuy luc song.
Boi vay, rat kho dy bao chat rira troi can cir vao
cac dic trung thay lyc cua song. Phan 16n cac

TAP CHI KHI TUQNG THUY VAN

phuong trinh tai cat tong cong thuc té 13 cac
phuong trinh van chuyén vat liéu day tong cong.
Trong phan 16n cac trudng hop, nén trir di chat
rua troi tur do dac trude khi dem so sanh gitra
luong van chuyén vat liéu day téng cong tinh
toan va thuc do.

Dé tinh toan van chuyén bun cat tong cong,
MIKE 11 ST dugc tich hgp 4 cong thure tinh toan
khac nhau bao gdm cong thirc Acker & White
(1973), cong thtrc cua Engelund and Hansen,
cong thuc Smart and Jaeggi va cong thuc
Ashida- Michiue. M&i ham véan chuyén bun cat
dugc xay dung cho
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Cong Thirc Engelund and Hansen

Engelund va Hansen (1972) da ing dung khai
niém nang lugng dong cua Bagnold va nguyén li
tuong tu dé nhan duoc ham van chuyén bun cat:

f'd = 0.10°> (5)
vOoi
pr= 2 (6)
18]
® =q, {vs [u }dTW 2
v P
AP (8)

Trong d6: g la gia toc trong truong; I 1a do
dbc ning luong; U 1a toc @6 dong chay trung
binh; qt 1 luu lugng bun cat don vi tong cong
(sudt chuyén cat tong cong) tinh bang trong
lugng qua mdi don vi d6 rong;¥, vay twong tng
la trong luong riéng cua bun cat va nudc; d la
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duong kinh hat trung binh va v 1a ing suét tiép
doc theo day.

2.2. So dé tinh va dir liéu sir dung

So d tinh thuy thach dong luc duoc trinh bay
trong hinh 2 gdm 5928 mit cit ngang cua 285
song va kénh rach véi cac bién nhu sau:

Bién trén: Luu lugng nudc va luu lugng bun
cat, thanh phan hat bun cat tong cong tmg voi
cac cap luu luong nudc tai cac tram thiy van Tan
Chau va Chau Déc.

Bién dudi: Myc nudc tai cac tram Viing Tau,
Vam Kénh, An Thuan, Bén Trai, Tran D&, Ganh
Hao, Séng Pdc, Xeéo Rd, Rach Gia.

Tram kiém tra: Luu luong nuéc, luu luong
bun cat, myc nudc tai tram thuy van Can Tho;
muc nudc thuc do tai tram Cao Lanh.

Budc thoi gian tinh toan trong mo hinh Ia

At =2 phut.

Hinh 2. So d6 mang tinh thity liec va bin cdt bang mé hinh MIKE11ST

3. Két qua tinh toan

3.1. Két qud higu chinh va kiém dinh mé
hinh

Str dung s liéu dong chay va bun cat tir nim
2009 dén 2011 dé hiéu chinh md hinh, tir nam
2012 dén 2013 d¢é kiém dinh mé hinh.

Pé danh gia d6 chinh xac két qua mé phong
s0 voi sb liéu thuc do, nghién ctru da sur dung hai
chi tiéu 1a chi s hiéu qua Nash va sai sé tong

luong PBAIS.

Chi s6 Nash 1a mot thong sé thong ké xac
dinh gia tri twong dbi cta phuong sai du so véi
phuong sai ctia chudi thuc do, dugc tinh theo
cong thuc:

n

2
tt td
Z(Xi — X )

Nash =1--1

2
4t
2(x=x?)

i1

©)
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PBAIS 1a chi sé st dung dé udc tinh xu
hudéng trung binh ciia mé phong 16n hon hoac
nho hon gié tri thuc do. Chi s6 PBAIS duoc tinh
theo cong thuc:

n
tt td
Z(Xi — X )

PBAIS ==

n
td
Z X
i=1

« 100 (10)

Trong do: x,»tdlé gia tri thuc do; x;' 1a gia tri mo
phéng;xfb 1 gia tri thuc do trung binh; n 1 chiéu
dai chudi s lidu.

Dua trén cac gia tri cia Nash va PBAIS co
thé danh gia dugc d6 chinh xac ctia md phong
(Bang 1).

Bdng 1. Pdnh gid mirc dg chinh xdc ciia két qua mé phong theo cdc chi s6 Nash va PBAIS [4]

Do chinh xac ctia mé PBAIS (%)

phéng NASH Dong chidy Bun cat
Tt 0,75 <Nash < 1 PBAIS <+ 10 PBAIS <+ 15
Kha 0,65 <Nash 0,75 +10<PBAIS<+15 =+15<PBAIS<+30
Trung binh 0,5 <Nash <0,65 +15<PBAIS<+25 +30<PBAIS<+50
Dudi trung binh Nash < 0,5 PBAIS >+ 25 PBAIS >+ 50

Mb hinh MIKE11ST dugc hiéu chinh kiém
dinh myc nudc cho 2 tram thuy van Can Tho,

Cao Lanh. Két qua hiéu chinh va kiém dinh tai
céc tram duoc thé hién tr hinh 3 dén hinh 4.

----------

------------

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

1-1-2008  11-4-2008 20-7-2008

H [m)
1.4

6-1-2012 1542012 2472012 1-11-2012

922013 20-5-2013 2882013 6-12-2013

Thai gian

Hinh 3. Puong qud trinh myc nwée thue do va tinh todn tai tram thiy van Can Tho: (a) hiéu
chinh mé hinh tir nam 2009-2011; (b) kiem dinh mé hinh tor 2012-2013

TAP CHI KHI TUQNG THUY VAN
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Muyc Nude

0-2009 5-2-2010 16-5-2010 24-8-2010 2-12-2010 12-3-2011 20-6-2011 28-3-2011
Thei gian

15-2-2012

2472012 1-11-2012 9-2-2013
Théi gian

20-5-2013

2882013 6-12-2013

Hinh 4. Duong qua trinh muc nwoc thuc do va tinh toan tai tram thuy van Cao Lanh: (a) hiéu
chinh mo hinh tie nam 2009-2011; (b) kiém dinh mé hinh tir nam 2012-2013

Qua trinh biéu chinh va kiém dinh muc nudc

tai 4 tram dat chi s& Nash kha cao, két qua duoc
Bdng 2. Chi s6 Nash hiéu chinh va kiém dinh mé phong muc nwée

M6 hinh MIKE21ST duoc hiéu chinh va
kiém dinh luu luong nude va luu lugng bun cat
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Hinh 5. (a, b) Két qua hiéu chinh va kiém dinh luu lwong nudc thuce do va tinh toan tai tram thuy

Thii zian

tai tram thuy van Can Tho. Két qua hi¢u chinh va
kiém dinh duoc thé hién trén hinh 5.

van Can Tho; (c, d) Két qua hiéu chinh va kiém dinh leu lwong bun cat tai tram thuy van Can Tho

tir nam 2009-2013.
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Bang 3. Chi s6 Nash va PBAIS hiéu chinh va kiém dinh luu lwong nuoc

va luvu lwong bun cat tai tram thuy van Can Tho

. Chi s Nash Chi s6 PBAIS
Yéu to Hi¢u chinh _ Kiém dinh __ Higu chinh __ Kiém dinh
Luu lugng nuéc 0,96 0.91 12,5 6
Luu luong bin cat 0,75 0,69 22,6 29

Két qua hiéu chinh, kiém dinh luu luong
nudc va luu lugng bun cat co6 d6 chinh xac
khong cao bang so vai qua trinh md phong muc
nudce, chi dat mac kha theo tiéu chudn PBAIS
(bang 3). Két qua hiéu chinh, kiém dinh thuy
lyc cho hé s6 NASH 16n hon 0,9 nhu vay md
hinh thuy lyc dam bao phuc vu cho tinh toan
nghién ctru cac kich ban. Vi mo hinh bun cat,
mo hinh nay doi hoi co s¢ dir liu, cac yéu to
dau vao rat 16, sai sd tinh toan va thuc do véi
cac mo hinh hién nay trén thé gidi con rat 16n.
Nghién ciru da hiéu chinh véi hé sé6 NASH mo
hinh bun céat dat hon 70% day 1a két qua chap
nhén duoc.

[gr3]

3.2. Két qud tinh todn ham lwong bin cdt tai
cdc cira song

Sau khi chay m6 hinh mé phdng cho céc thoi
doan, tién hanh xuat két qua tinh todn luu lugng
bun cat va luu luwong nudc tai cac vi tri ctra song.
Tir luu lugng bun cat va luu lwgng nude co thé
suy ra ham luong bun cat theo cong thire: Trong
do6 c 1a ham lugng bun cat, R 1a Iuu lugng bun
cét, Q 1a luu luong nude, c= X2 1a khéi luong
riéng cua bun cat.

Két qua thu dugc ham Iugng bun cat tai cac
ctra song nhu hinh 6, 1am dau vao cho mé hinh
MIKE21ST, phuc vu tinh toan van chuyén bun
cat va dién bién viing cira séng ven bién.

Ham luong bin cat
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Hinh 6. Puong qud trinh nong dé leong bun cdt tai cac cira séng

Theo két qua tinh toan nam 2011 1a nam 1d
16n nhét trong khoang 10 nam tr lai dy vé mat
tong lugng va 1a nam c6 dinh 1i 16n. Nam 2010
1a nam lii thap lich su, tong lugng i thip nhat
va ngan nhat. Nam 2009 1a nam 1 trung binh
trong ca hai tiéu chi luu lugng dinh 1ii va tong
luong lii. Ciing tir nhimg dic diém vé qua trinh
lii nhu vay nén qua trinh van chuyén bun cat

TAP CHi KHI TUQNG THUY VAN

cling c6 su anh hudng theo. Két qua tinh toan
cho théy, trén cung hé théng song Tién, nhung
ndng do bun cat ra mdi cura lai khac nhau tuy
thudc vao luu lugng nude chuyén qua mdi séng
nhanh. Cuy thé, trén song Tién, ndng do bun cat
ra ctra Dai 16n hon ndng do bun cét ra cira Tiéu.
D@)ng thoi, néng do lugng bun cat ctra Pai cho
gia tri 16n nhit so v6i cac cira con lai (Hinh 6).
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Nong d6 bun cat qua cira Pinh An va cira Tran
D¢ kha twong dong nhau, diéu d6 cho thiy dong
chay phan b qua hai cira kha déu nhau.

4. Két luan

Két qua hi¢u chinh va kiém dinh cho théy, mo
hinh MIKE11ST c6 kha ndng m6 phéng dong
chay c6 d6 chinh xac twong ddi cao (chi sb Nash
dat tir 0,91 dén 0,96); md phong bun cat voi do
chinh x4c khé (chi s6 Nash dat tir 0,69 dén 0,75).

Nhu vay, c6 thé sir dung mo hinh MIKE11ST
dé tinh toan dong chay va bun céat cho nhitng vi

BAI BAO KHOA HQC

tri thiéu hodc khong co sb lieu quan tric dé tao
bién dau vao cho mé hinh MIKE21ST tinh toan
van chuyén bun cat va dién bién ving cira song
ven bién.

C6 két qua tinh toan dugc chinh xac can sir
dung thém mo hinh MIKE NAM d¢é tinh luong
nude va Bun cat gia nhap khu giira. Ngoai ra can
tiép tuc tién hanh khao sat bd sung s6 liéu thuc
do bun cat va luu lugng nudc, phuc vu hi¢u
chinh va kiém dinh, xac dinh bo thong sé ti uu
cua mo hinh.
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APPLICATION OF THE MIKE11 ST MODEL TO CALCULATE SED-
IMENT CONTENT FOR DOWNSTREAM OF
THE MEKONG RIVER SYSTEM

Tran Van Tinh!, Nguyen Thi Bich Ngoc!, Nguyen Thanh Luan?, Hoang Ngoc Quang'
"Hanoi University of Natural Resources and Enviroment
2Key Laboratory of River and Coastal Engneering

Abstract: Sediment data is an indispensable input for the MIKE21 ST model to calculate sedi-
ment transport coastal and estuarine evolution. But in fact, the observed sediment data only have at
some location on main rivers and far from river outlets. Therefore, the calculation of sediment flow
for estuaries without observe data is very necessary. This study presents the results of modeling ap-
plications MIKE11 ST model to calculate the flow of sediment downstream Mekong River systems
as input to the Mike 21 ST model to study regime of sediment transport coastal areas of the South in
Viet Nam.

Keywords: Sediment, MIKE11ST, MeKong River.
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NGHIEN CUU UNG DUNG CONG NGHE VIEN THAM VA
GIS TRONG TiNH TOAN DIEN TiCH NGAP LUT LUU
VU'C SONG BA THUQC TINH GIA LAI BANG GIAI
POAN ANH LANDSAT

Phan S§j Pong!

Tém tit: Ngdy nay cong nghé vién tham va GIS ¢é kha nang dp dung trong nhiéu linh vue khéc
nhau. Ung dung trong nghién cieu tai nguyén nwée: Lap ban do phdn bo tai nguyén nde; Ban
dophdn bo mang ludi thuy van; Ban do cdc viing dat thap, ving triing bi ngdp lut.Ung dung trong
khi tuwong thuy van: DPanh gia dinh luvong lwong mwa, bdo va lii lut, han han; Panh gia, dw bao dong
chay, danh gid tai nguyén khi hdu, phdan viing khi hdu...Viéc xdy dwng ban do ngdp lut (BDNL) duwoc
xay dung tir ky thudt giai doan anh Landsat twong wng voi gia tri H (muc nwoc) tai tram Thuy van
An Khé khi ho thiyy dién An Khé thong béo trong 3h, 6h, 12h, hodc 24h va 48h t6i leu lwong xd tran
ho la mét gid tri Q(m3/s) nao dé ta tra vao dwong quan hé Q = f(H) ¢6 dwoc mye nwée lii tai tram
Thity van An Khé tir d6 c6 thé canh bdo trude dién tich nhitng xa, huyén thudc dia ban tinh Gia Lai
bi ngdp twong irng voi thoi gian 3h, 6h, 12h, hodc 24h va 48h téi. Xay dung dwge cong cu ho tro
canh bdo dong chay lii cho lwu viee séng Ba thudc tinh Gia Lai théng qua cdc ban do ngdp lut dwoc
xdy dung tir ky thudt giai dodn dnh Landsat véi cac trdn lii dién hinh nam 1991, 1992, 1996, 1999,
2001, 2007, 2009, 2011 va 2013 wng voi muc nuwoc tai tram Thuy van An Khé, tir do khi co mot tri
s6 H lii An Khé bdt ky ta c6 thé néi suy ra dién tich ngdp twong itng mét cdach nhanh chong va kip

thoi nhat.

Tir khoéa: Vién tham va GI, Dong chay I, ngdp lut lieu viee séng Ba.

Ban Bién tap nhan bai: 05/10/2018 Ngay phan bién xong: 20/11/2018 Ngay dang bai: 25/12/2018

1. Pit van dé

Bangladesh di xay dyng thanh cong hé thong
giam sat va canh bdo i lut trén co sé ung dung
mo hinh thuy van va thiuy luc MIKE-11 (cta Pan
Mach) duéi sy tro giup cia UNDP/WMO két
hop véi sir dung tu liéu vién thim GMS, NOAA-
12 va NOAA-14. Hé thong giam sat va canh bao
1 lut nay duoc ap dung cho ving lanh thd rong
82.000 km2, 195 nhénh, sir dung 30 tram giam
sat [1]. Trung Qudc di xay dung hé thong giam
sat va canh bao ngap lut trén co s¢ st dung tu
liéu vién tham FY-II, OLR, GPCP, ERS-II,
SSM/I [1]. An B¢ bat dau xay dung hé thong
giam sat va canh bao 1i lut tir nam 1959 cho khu
vuc song Hang. Hién nay, & An Do c¢6 145 trung

'Phong du bdo - Pai Khi twong Thuy van khu
viee Tay Nguyén
Email: phansydong@gmail.com
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tam du bdo, 500 tram khi tuwong, 350 tram thuy
van phuc vu cho vung Iuu vuce rong 240.000km?,
st dung kha nang thong tin cta cac tu li¢u anh v¢
tinh IRS, TM Landsat-5, ERS, RADARSAT [1].
O Viét Nam, theo ddi va canh béo 1a, ngap lut la
mot hién tuong tu nhién trong vong tuan hoan
thuy van la 1 lut, ngép lut. Lt lut c6 mat lgi 1a
lam cho dit tré' nén tét hon bang cach dinh ky
thém vao cac chat dinh dudng va cac tram tich;
tuy nhién, né ciing gay ra nhiéu thiét hai vé ngudi
va cua cai. Nhitng nguyén nhan gay ra 1l lut co
thé ké dén 1a vo dap (tu nhién hoac nhan tao), su
tan chay ctia bang va tuyét, mua...Céc cong nghé
vién tham dugc str dung dé do dac, quan tric cac
dién ngap lut, tr 6 dua ra nhiing Gng cuu kip
thoi, co hiéu qua, cung cip co s cho viée tinh
toan cac thiét hai vé nguoi, co s& vat chét cua
vung bi anh huong. Tich hop dit liéu vién tham
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v6i GIS cho phép tinh toan va danh gia nhanh
muc nudc, thiét hai va cac vung c6 nguy co phai
d6i mat vai 1a, ngdp lut. Ngudi sir dung nhirng
loai dir liéu nay bao gdm cac co quan du bao lii
lut, cac cong ty khai thac cong trinh thuy, cac nha
bao vé tai nguyén thién nhién, cac co quan lap
qui hoach va tmg pho véi tinh trang khan cap.
Viéc xac dinh va lap ban dd ngap lut dong vai tro
hét strc quan trong.

2. Phuong phap nghién ctru va thu thap tai
liéu

2.1. Gidi thi¢u khu vuc nghién ciru

Séng Ba la con séng 16n nhat ving ven bién
mién trung véi dién tich luu vic 1a 13.508 km?.
Vi tri dia ly cta luu vuc ¢ vao khoang 12055’

BAI BAO KHOA HQC

dén 14038’ vi do Bac va 108000’ dén 109055
kinh do Pong. Phia Béc giap voi luu vuc song
Tra Khuc; phia Nam giap véi luu vuc song Cai
Ninh Hoa va song Sé Ré Pok; phia Bong giap
véi luu vue song Kone, Ky L§; phia Tay giap voi
luu vuc song S€ San, S€ Ré Pék. Luu vuc song
Ba nam trong pham vi ranh giéi hanh chinh cta
20 huyén thi va 1 thanh phd thudc 3 tinh Tay
Nguyén: Kon Tum, Gia Lai, Paklak. Trong do6
c6 mot huyén thugc tinh Kon Tum la huyén Kon-
Plong, 10 huyén thi thudc tinh Gia Lai la: Kbang
thi x3 An Khé, Dakpo, KonchRo, PakDoa,
Mang Yang, Chu Sé, AyunPa, KrongPa, IaPa, 4
huyén thudc tinh Pak Lak la: Ea Hleo, Krong
HNang, Eakar, MadRak.

Bang 1. Phan tram dién tich cdc tinh thudc luu vuce song Ba

T Tinh Dién tich theo don vi Dién tich trong % dién tich so % dién tich so voi
hanh chinh ( km?) luu vue (km?) vdi toan luu vuc  dién tich cua tinh
Luu vuc song Ba 13.508 100
1 Kon Tum 9.614,5 4.0 0,03 0,04
2 Gia Lai 15.495,7 8652 64,05 55,83
3 bak Lak 13.125,7 2446 18,11 18,64

Soéng Ba bit ngudn tir dinh nai Ngoc R6 ¢o
do cao 1.549 m cua day Truong Son. Tur thuong
ngudn dén An Khé song chay theo huéng Tay
Bic - bong Nam, sau do chuyén huong g?m nhu
Bic - Nam cho dén Cheo Reo. Tir ddy song Ba
nhan thém nhanh IaYun va lai chay theo huéng
Tay Bic - Pong Nam cho t§i Cing Son, sau do
chay theo huéng Tay - Pong ra t6i bién. Tong
chiéu dai song chinh 1a 374 km. Tir ngudn dén
clra song c6 nhiéu song nhanh va subi nho dé
va0, bao gdm 36 phu luu cap I, 54 phy luu cap I,
va hang tram phy luu cap I11.

Séng Ba c6 5 song nhanh c6 dién tich luu vuc

16n hon 500 km?, bao gdbm séng IaPiHao (552
km?, nhdp luu vao bd phai), song Dic Po Ko
(762 km?), nhap luu vao bo trai), IaYun (2950
km?, nhép luu vao bo phai), Krong Hnang (1840
km?), nhap luu vao bo phai, song Hinh (1040
km2, nhép luu vao bo phai).

Séng Iayun 1a mot song nhanh 16n nhat cia
song Ba co6 dién tich luu vuc la 2.950 km? va
chiéu dai séng 1a 175 km. Song bat ngudn tir
ving nai cao tir 1500 dén 1700 m, chay theo
huéng Béc - Nam dén Chu Sé va sau d6 chuyén
huong Tay Bic - bong Nam dén Cheo Reo thi
nhdp vao bo phai song Ba.

TAP CHi KHI TUQNG THUY VAN
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Hinh 1. Ban d6 mang luéi séng lwu viee séng Ba thuge tinh Gia Lai

Luong dong chay 3 thang mua 1 chiém tir 60-
65% tong lugng dong chay nam. Lugng nudc bién
d6i trong mua 1 cac nim kha 16n. Li 16n nhat
thuong xay ra vao nira cudi thang XI chiém 80,2%
sO 1an xuat hién. Thang c6 lugng dong chay 1on
nhét 1a thang XI véi luong dong chay trung binh
thang nhiéu nam c6 thé dat gin 24-26 % lugng
dong chay nam. Theo s liéu di quan tric duoc tir
niam 1977 dén 2015 thi luu luong 1 16n nhat do
duoc tai An Khé 1a 3.310 m3/s (15/X1/2013) va tai

Imtrtace Controts = | seinctnd Scenes )

Krong Hnang 1a 209 m3/s (9/ X/1983).

2.2 Co so dit liéu anh Landsat

Dir liéu anh Landsat khu vyc luu vuc song Ba
duogc luu trit tai Website: http://glovis.usgs.gov/.
Dit liéu anh Landsat thu thap bao gom Landsat 4-
5 (LTS), Landsat 7 (LE7), Landsat 8 (LC8) cho
song Ba bao gdm: Khu vurc thuong luu va trung
Iuu c6 Path = 124, Row = 50; khu vuc ha luu c6
Path = 124, Row = 51[1].

Choose Your Data Sats)

Hinh 2. Dir liéu anh Landsat luu song Ba
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2.3. Co s¢ phén logi nhitng diém dnh ngap
1ii véi nhitng doi twong ngdp nwoc

Déi tugng chu yéu can dugc phan loai trong
nghién ctru 1a nhitng diém anh lién quan dén
nuée vi vay 2 d6i tuong chinh can dugce phan
loai 14 nhitng diém anh ngdp nudc (séng, khu
vuc nuoi tré)ng thuy van, ruong laa, nudc chay
tran do 1t d6 vé va nhitng khu vurc bi ngap do 1i1)
va nhitng diém anh khong ngép (rimg, ddi nui,
dat tréng hay 16p phu thuc vat). Vi khoang gia
tri EVI<0,3 va DVEL < 0,05 hay EVI < 0,05 va
LSWI < 0 giup xac dinh duoc nhimg diém anh

BAI BAO KHOA HQC

lién quan dén nudc théng qua cong cu Band
Threshold to ROI trong hop thoai ROI Tool cua
phan mém ENVI. Cuing v6i d6 nhing diém anh
khong ngép cling dugc phat hién thong qua gia
tri EVI > 0,3.

2.4. Phwong phdp vién tham

Vi dit li¢u anh Landsat thu thap dugc tir anh
Landsat 8 (LC8), dit liéu anh vién tham khu vuc
ha luu song Ba tir anh Landsat 8 c6 11 Band,
trong d6 cac théng sb va dang to hop Band nhur
trong bang sau:

Badng 2. Mét s6 dang té hop mau cia anh LC8

1T Dang t6 hop mau Band
1 Mau tu nhién 432
2 Mau do thi 764
3 Mau hong ngoai thyc vat 543
4 Phan tich dat nong nghiép 652
5  Anh sang khi quyén 765
6  Healthy Vegetation 562
7 Phan tich dat/muéc 564
8  Mau anh sang tring 753
9  Mau can hong ngoai 754
10 Mau thuc vt 654

Bdng 3. Mot sé thong sé ciia cac Band trong anh LC8

Landsat 7 Landsat 8

Band Buoc song (um) D6 phan Band Buoc song (um) D6 phan

giai (m) giai (m)
Band 1 Coastal 043 -045 30
Band 1 Blue 0.45-0.52 30 Band 2 Blue 0.45-0.51 30
Band 2 Green 0.52 -0.60 30 Band 3 Green 0.53-0.59 30
Band 3 Red 0.63 - 0.69 30 Band 4 Red 0.64 - 0.67 30
Band 4 NIR 0.77 -0.90 30 Band 5 NIR 0.85-0.88 30
Band 5 SWIR 1 1.55-1.75 30 Band 6 SWIR 1 1.57-1.65 30
Band 7 SWIR 2 2.09-2.35 30 Band 7 SWIR 2 2.11-2.29 30
Band 8 Pan 0.52-0.90 15 Band 8 Pan 0.50 - 0.68 15
Band 9 Cirrus 1.36 - 1.38 30
Band 10 TIRS 1 10.6 - 11.19 100
Band 6 TIR 10.40 - 12.50 30/60 Band 11 TIRS 2 115-1251 100

2.5. Phwong phap GIS c6 nudc: Reclassfy

Str dung phan mém ArcGIS véi cac tools co
san trong phan mém, bao gdm:

- T hop cac kénh mau (Bands) khac nhau:
Composite Bands

- Cit 1y ving nghién ctru tir anh vién tham:
Clip

- Téach 16p tir cac pixel cua anh: Classification

- T6 hop 16p xac dinh ving c6 nude va khong

- Xéc dinh vung ngép lut: Polygon

2.6. Phwong phdp vién tham

Giai dodn anh dugc xay dung dua trén thuat
toan co so 1a cac diéu kién vat Iy vé cac yéu to
hap thy cta dét, nudc va khong khi, dé phéan loai
cac tham sb chat lugng nudce trong anh [8]. Cac
tham s cam bién va phan loai anh sang quang
hoc, chuyén hoa ngudn ning luong birc xa s&
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dugc tu dong cap nhat thong qua cac giai tan thu
phat song dién tir. Tinh toan chuyén hoa ning
lugng buc xa dugc dua trén co s mo hinh phéin
tur hitu han [7]. Phan tich giai doan anh dugc dua
trén hé théng kiém soat chat luong tur t€p dir licu
anh ngudn dén tép dir liéu anh da xu 1y.

Nhitng ddc trung lién quan dén tai nguyén
nuée co thé thu thap duogc trén tu liéu anh vién
tham (thong thuong anh may bay s€ c6 do chinh
xéac pht hop véi ty 16 16n bao gdm: do dai song
sudi, do rong long song, do dbc luu vuc, hé sb
phan nhanh, hé s6 udn khic, d6 nham ciia mat
dém, toc do ciia dong chay... Cac dai luong nay
c6 mdi lién hé v6i nhau theo cong thire [6]:

2/3gli2
V=R S
n
A ()
R=—
P

Trong d6 A 1a dién tich mit cit ciia séng, sudi
(m?); P 1a chu vi bi 4m u6t (m); V 13 téc do dong
chay trung binh (m/s); S 1a d6 ddc thuy luc (mm
- 1); n 1a hé s6 d6 nham cia mat dém. Truong
hop thuc nghiém, tdc d6 V c6 thé tinh trén co s&

phan tich cac anh mau voi cac vat chuyén dong
¢6 trén anh (cac con thuyén - Theo Oros - 1952).

Mot trong nhitng thi nghiém dugc ap dung
trong xtr 1y s6 tu liéu anh Landsat 14 tinh toan h¢
sb phé [8] vdi cac band 5, 6, 7 dé tir d6 tinh dugc
dién tich ngép lut cho mot luu vyec.

2

Trong d6 Ni l1a h¢ s6 buic xa trén band th i;
X va'y la gia tri trén cac truc so dd mau, va X' =
X+AX,Y' =Y +AY; AX va AY 1a hé s hiéu
chinh do khi quyén ¢ timg ving trén so 6 mau.

3. Két qua va thao luin

3.1. Két qud phén tich lii, ngdp lut tiv anh
Landsat

Bién tap dit liéu nén bao gdbm hé thong mang
ludi song, tram khi tugng thuy van trén luu vuc,
ban d6 DEM do phan giai 30x30 m, thu duoc
ban d6 ngép lut luu vuc séng Ba thudc tinh Gia
Lai dugc gioi han nhu trong hinh 3.

e oul Glar !
®  Trarh khi teomg

pd Trams thiy vin

|
- Song sudi, hd chir, khu vire n:m'un e
gl L

| Ranh gidi hoyén

..........

..........

Hinh 3. Ban do ngdp lut séng Ba thudc tinh Gia Lai nam 2011 tir anh Landsat
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Bang 4. Thong ké dién tich ngdp lut theo ban do nguy co ngdp lut luu viee séng Ba thuéc tinh Gia
Lai qua cac nam lii dién hinh (1991, 1992, 1996, 1999, 2001, 2007, 2009, 2011 va 2013)

Dién tich
i o . . 7 DiénAtich tu nhién Ty 16
TT Maso Tén xa Tén huyén Tinh ngap theo N
(ha) huyén (%)
(ha)
1 24045  ThanhAn  TX.AnKhé Gialai 15.654  20006.78 0.1
2 23635 ToAn TX.AnKhé Gialai  3.662
3 23953  AnThanh bakPo GiaLai  151.57 5025321 15.6
4 23941 CuAn bakPo GiaLai  67.346
5 23798 DakPo bakPo GiaLai  86.973
6 23800 HaTam bakPo GiaLai  90.335
7 22087 PhuAn bakPo GialLai  0.728
8 23665 TonAn bakPo GialLai 372.414
9 23713 YaHai biakPo GialLai  32.658
10 23848  YangBac bakPo GiaLai 7021.815
11 23809  NghiaAn Kbang GiaLai 673.509 18409233 13.8
12 23806 DakHLo Kbang GialLai  49.526
13 23995 DakRoong Kbang GialLai 3225274
14 24042 Drong Kbang GiaLai  25.083
15 24067 KBang Kbang GiaLai 606.116
16 23833 KRong Kbang GiaLai 1319.659
17 23650  KrongPla Kbang GiaLai  3594.3
18 23824 KroonglLong Kbang GiaLai 7047.041
19 23668 LoKu Kbang GialLai 3356.543
20 24013 SoPai Kbang GialLai 3063.268
21 23653 SonLang Kbang GialLai 2443.859
22 23626 ToTung Kbang GiaLai 6.793
23 23830 Ayun MangYang Gialai 364.794 112718.22 149
24 24001 DahDjrang MangYang GialLai 3317.879
25 23674 DakJoTa MangYang GialLai 3240.344
26 23842 DaKTaley MangYang Gialai 6878.04
27 23836 DaKTroi MangYang Gialai 217.497
28 23821 DakYa MangYang GialLai 899.306
29 23803 DeAr MangYang Gialai  28.789
30 23965 HaRa MangYang GialLai 144.756
31 24022 KonChiang MangYang Gialai  49.083
32 23818  KonDong MangYang Gialai 1301.985
33 23794  KonThep MangYang Gialai  25.378
34 23656 LoPang MangYang Gialai 351.872
35 23638 K'Dang bak Poa  Gialai  11.547 98530.48 3.9
36 24004 Trang bak boa  Gialai 3363.364
37 23989 HaiYang bak Poa  GialLai 498.241
38 23992 AnTrung KonChro  GialLai 20.463  143970.56 11.5
39 24041 ChoLong KonChro  GialLai  21.607
40 23980 ChuKrey KonChro  GiaLai  17.562
41 23644 DakSong KonChro  GialLai 840.315
42 23799 DaKToPang  KonChro  Gialai 21.722

TAP CHi KHI TUQNG THUY VAN
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

23812
23671
23647
24010
23998
23854
23827
23945
23905
23971
23986
23944
24037
23698
24043
23797
24048
23946
24046
24025
24112
23659
23686
24034
24061
24019
24058
24052
23956
23851
24060
24042
23950
24031
24073
24028
24007
23983
23947
23815
23968
24079
23839
24016
24055
24049

KongYang
KonChro
SRoh
YaMa
YangNam
YangTrung
ChuMo
ChuRang
IaBroai
TaKDam
IaMaRon
IaTrok
IaTul
KimTen
ProTe
AYun
BarMaih
BoNgoong
ChuDon
ChuPong
ChuSe
Dun
H'Brong
IaGlai
TaHro
laLe
IaPhang
IaTiem
AyunHa
ChroohPona
ChuAThai
laAke
IaHiao
IaPeng
IaSol
laYeng
PhuThien
laPiar
CheoReo
DoanKet
HoaBinh
TaSao
SrongBo
ChuRcam
TaRSai
IaBang

KonChro
KonChro
KonChro
KonChro
KonChro
KonChro
IaPa
IaPa
laPa
laPa
laPa
laPa
laPa
IaPa
IaPa
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Chu Sé
Phu Thién
Pht Thién
Pht Thién
Pha Thién
Pht Thién
Phu Thién
Phu Thién
Pht Thién
Pht Thién
Pht Thién
TX.AyunPa
TX.AyunPa
TX.AyunPa
TX.AyunPa
TX.AyunPa
KrongPa
KrongPa
ChuProng

GiaLai
GiaLai
GiaLai
GiaLai
GiaLai
Gialai
Gialai
GialLai
GiaLai
Gialai
GiaLai
Gialai
Gial ai
Gial ai
Gialai
GiaLai
GiaLai
Gialai
GiaLai
Gialai
GiaLai
Gial ai
Gialai
GiaLai
GiaLai
GiaLai
GiaLai
GiaLai
GiaLai
Gialai
Gial ai
GiaLai
GiaLai
Gialai
GiaLai
GiaLai
Gial ai
GiaLai
GiaLai
GialLai
GiaLai
Gialai
GiaLai
GiaLai
GiaLai
Gialai

591.838
3299.443
2463.148

403.334

1285.83
7627.166

177.181

13.141
0.186
82.907
1333.681
3.293
29.474
10.866
454.462
47916
783.377
6.694

566.213

13242.81
88.082
24.507

6.574
102.439
364.86

12796.44

371.033
779.69

150.783
2271.836

352.181

21.71
1.197
442.059
0.123
5658.985

838.908
1707.592

115.207

920.067

360.771

368.907
9822.283

447.172

558.128
1177.491

86859.49

64103.51

50516.82

28717.72

162366.16

169391.26

24

45.5

22.7

40.3

0.62

0.7
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Hinh 4. Ban do nguy co ngdp lut khi cé lii luu viee séng Ba thudc tinh Gia Lai qua cdc nam lii
dién hinh (1991,1992,1996,1999,2001,2007,2009,2011 va 2013)

Dua vao cong cu hd tro canh bao sém dong
chay 10 luu vyc song Ba thudc tinh Gia Lai tur
anh Landsat nhu hinh trén, ta hoan toan c6 thé
xac dinh va canh bao dugc muc do nguy hai
cling nhu kha nang gay ngép lut do 1a gdy ra dbi
voi mot sd dia ban trén luu vuc song Ba thudc
tinh Gia Lai.

4. Két luan

Qua phan tich va giai doan anh v¢ tinh, cho
thdy chung ta c6 thé nghién ctru dién bién lii va
ngap lut theo hudng tiép can tir dit liéu anh vé

tinh. Ngay nay da c6 rat nhiéu anh vé tinh c6 do
phan giai khoang 30 m d3 c6 thé tai mién phi tir
nha cung cap. Chinh vi vy can tap trung dau tu
hon nita huéng nghién ctru ndy dé c6 dugc bo co
so dir liéu dién tich ngdp lut vé khong gian va
thoi gian, ddm bao co sd khoa hoc cho viéc danh
gia, phan tich tac dong cua dong chay I thugng
ngudn dén dién bién 1d, ngap lut trén luu vyec.
Két hop giita giai doan anh vé tinh va tai lidu do
dac thuy van, cho phép chung ta tinh toan duoc
dién tich ngép lut.
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THE APPLICATION OF STONE AND GIS TECHNOLOGY TO THE CALCULATION
OF SEDIMENTARY FLOODS IN BA RIVER AREA

Phan Sy Dong!
'Forecasting office - Central Highlands Meteorological and Hydrological Station

Abstract: Recently, remote sensing technology and GIS can be applied in many different fields.
Application in water resources research such as Mapping of water resources distribution; Map of
distribution of hydrological network, Map of lowlands, flooded areas. Application in meteorology
and hydrology: Quantitative assessment of rainfall, storms and floods, drought; Assessment, flow
forecast, climate resource assessment, climate zoning, etc. The construction of the flood map is based
on the Landsat image interpretation technique corresponding to the H value at the An Khe Hydro-
logical Station, at 3h, 6h, 12h, or 24h and 48h to the discharge of the lake is a value of Q (m3/s) QO
= f(H) flood level at An Khe hydrographic station can be warned that the area of communes and
districts of Gia Lai province is flooded corresponding to 3h, 6h, 12h, or 24h and 48h. A flood warn-
ing tool for the Ba basin of Gia Lai province was developed through flood maps constructed from
the Landsat image interpretation technique with typical floods in 1991, 1992, 1996, 1999, 2001,
2007, 2009, 2011 and 2013 corresponds to the water level at An Khe Hydrographic Station, so that
when there is an An Khe Flood H value, Fast and timely.

Keywords: Remote sensing and GIS, flood flow, flooding flood in the Ba basin.
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHI TUQNG, KHI TUQNG NONG
NGHIEP, THUY VAN THANG 10 NAM 2018

Trong thang 10/2018 xudt hién mét con bdo la bio s6 7 c6 tén quoc té la Yutu, khong dnh hwéng

truec tiép tdi thoi tiét dat lien nudc ta.

Tinh hinh nhiét do, nhiét do ca nwoc trong thang 10/2018 trén ca nu"é’cphff bién cao hon so véi

TBNN cung thoi ky.

Tinh hinh mwa trong thang 10 trén pham vi toan quéc déu thap hon so véi TBNN ciing thoi ky.
Riéng tai khu vwee Tdy Bdc (ngoai trir Hoa Binh) c6 tong lwong mua cao hon TBNN.

TINH HINH KHI TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo va dp thap nhiét @i (ATND)

Trong thang 10 d& xudt hién 1 con bdo (bio
s6 7). Bao YUTU duoc hinh thanh va phat trién
trén ving bién phia Pong Phi-lip-pin tir ngdy
28/10 va ngay 30/11 di vao khu vuc Bic Bién
Pong sau d6 suy yéu thanh ving ap thap trong
nhitng ngay dau thang 11 gy mua dong va gio
manh trén khu vuc Pong Bic Bién Pong va
khong gy anh huong dén dit lién nudc ta.

+ Khong khi lanh:

Trong thang 10 da xut hién 3 dot gié mua
Pong Bic, v6i dién bién nhu sau:

- Bot 1: Ngay 10/10 chi anh hudng ciia mot
dot gio mua Pong Bic di giy gio dong bac
manh cép 6, co luc cép 7, giat cép 8: bién dong
manh trén vinh Bic Bo. O cac tinh Bic B va
Thanh Hoa dém va sang troi lanh voi nhiét do
thap nhat phd bién 19-210C, & viing ndii phia Bic
dém va sang trdi rét véi nhiét do thip nhat phd
bién 16-190C.

-DPot 2: Dém 15, ngay 16/10 mot dot gié mua
Pong Béc c6 cuong dd yéu anh huong dén cac
tinh phia Dong Biac BO va mot s6 noi & phia Tay
Bic Bo; nén nhiét do thap nhit giam tir 3-40C
(tai Mau Son 13,60C, Lang Son 18,20C, Trung
Khanh 16,90C, Tam Dao 18,20C, Pong Vin
16,00C ...). Do anh hudng cua khong khi lanh &
vinh Bic B6 ¢6 gi6é Pong Bic manh cép 5.

- bot 3: Ngay 26/10, bd phan khong khi
lanh phia bic di chuyén xubng day ranh ap thap,

gdy mua dong rai rac cho cac tinh thanh Bic Bo
chu yéu tai khu vyc ving ndi phia bic tir dém
ngay 26 dén hét ngay 27 sau d6 giam dan xudng
dién vai noi tir ngay 28, nén nhiét d6 giam dan tir
ngay 27.

+ Mua vira, mua to:

Trong thang 10 tai khu vuc Bic Bo va
Bic Trung Bo di xay ra mua vira dén mua to, co
noi mua rat to. Pang cha y 1a cac dot mua:

- Dot mua tr ngay 01-05/10 khu vuc Trung
B9, Tay Nguyén va Nam Bg da c6 mua, co noi
mua vira, mua to, mua tap trung nhiéu tai khu
vuc tir Pa Ning dén Khanh Hoa véi tong lugng
mua pho bién tir 150-250 mm, riéng tai Ba To
(Quang Ngai) la 385 mm, Hoai Nhon (Binh
Dinh) la 305mm.

- Dot mua tir ngay 10/10, tai khu vuc Bic Bo
da c6 mua, c6 noi mua vira, mua to. Sau do khi
khong khi lanh don xubng phia nam tir ngay 11
dén ngay 13/10 khu vuc tir Ha Tinh dén dén Pha
Yén d3 xudt hién mua vira, mua to véi tong
lugng mua phd bién tir 70-200 mm riéng tai
bong Ha (Quang Tri) 1a 257 mm.

- Dot mua dién rong tr ngay 16-21/10 tai khu
vuc Bac Bo va Bac Trung Bo; riéng ngay 16,
ngay 17/10 c6 noi da xay ra mua vira, mua to
nhu tai Viét Tri dat lwuong mua ngay 100 mm.

- bot mua tr ngay 17/10 ¢ khu vyc Tay
Nguyén va Nam Bo, mua kéo dai dén hét ngay
18/10. Sau do, tir ngay 19-20/10 ving mua md&
rong ra cac tinh mién Trung, khu vuc Trung va
Nam Trung Bo di c¢6 mua vira dén mua to. Trong
d06, ngay 19/10 da xuat hién luong mua ngay trén

TAP CHI KHi TUQONG THUY VAN
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50mm nhu Tuy Hoa 1a 103 mm, Quy Nhon l1a 76
mm.

- Dot mua tir ngay 22 dén ngay 25/10 khu vuc
Bic BO ¢6 mua rao va dong dién rong, tong
luong mua phd bién tir 50-100mm, c6 noi trén
100mm, ca biét c6 mot s diém mua kha nhu tai
Hoa Binh (Mai Chau:133mm, Kim B6i 297mm),
Bic Mé (Ha Giang): 167mm.

- Dot mua tir dém ngay 26 dén hét ngay 27/10
khu vuc ¢6 mua rao va dong rai rac véi lugng
mua tap trung chinh tai khu vyc vung nti phia
béc, tong lwong mua phd bién tir 20-40mm, co
noi trén 90mm nhu tai Bic Quang (Ha Giang),
Yén Bai. Khu vuyc trung du, dong bang phd bién
dudi 10mm.

2. Tinh hinh nhiét dg:

Nhié¢t do trung binh thang 10/2018 chi
riéng tai cac tinh viing nui phia Pong Bic B nén
nhiét d6 xdp xi so v6i trung binh nhiéu nim
(TBNN), con cac khu vuc khac trén pham vi ca
nuéc phd bién cao hon tir 0,5-1,50C so véi
TBNN cung thoi ky.

Noi ¢6 nhiét d6 cao nhét 1a Tan Son
Nhat (Ho Chi Minh): 36,40C (ngay 28).

Noi c6 nhiét do thap nhét 1a SaPa (Lao
Cai): 10,40C (ngay 31).

3. Tinh hinh mwa:

Téng lwong mua thang 10/2018 tai cac
khu vuc trén pham vi toan qudc phd bién thap
hon so v&i TBNN tuir 30-70%, riéng tai cac tinh
tir Thanh Héa dén Thira Thién Hué va khu vuc
Tay Nguyén, thap hon tir 70-90% so véi TBNN.
Con tai khu vuc Tay Bic (ngoai trir Hoa Binh)
cao hon tir 20-60% so véi TBNN.

Noi ¢6 lugng mua thang cao nhat 1a 1a
Ba To (Quang Ngii): 591mm, thap hon TBNN
la 117mm.

Noi c6 lugng mua thang thip nhat 1a Do
Luong (Nghé An): 15mm, thip hon TBNN la
289mm.

4. Tinh hinh niing:
Téng sé gid nang trong thang 10/2018
trén ca nudc phd bién déu cao hon so véi TBNN

TAP CHi KHi TUQNG THUY VAN

cung thoi ky, riéng khu vuc Viét Bic va Dong
Béc Béc B thap hon TBNN cung thoi ky.
Noi ¢6 s6 gio nang cao nhat 1a Phudc
Long (Binh Phudc): 265 giod, cao hon TBNN la
69 gio.
Noi ¢6 s6 gid nang thap nhat 1a Bao Lac
(Cao Bing): 60 gid, thap hon TBNN 14 98 gio.
TINH HINH THUY VAN

1.Bic Bd

Tu ngay 22-24/10, trén song Lo va song
Hdng da xuét hién mot dot 1 véi bién

d6 1t 1én tai Tuyén Quang la 3,9m va tai Ha
Noi 1a 1,1m. H6 Tuyén Quang di md 2 cira

x4 day vao 15h va 17h ngay 23/10. Myc nude
trén song Thao xuat hién nhiéu dao dong

nho.

Trén song Hoang Long tai Bén Dé xuit hién
mat 10 tir 22-23/10 véi bién do la

Ién 1a 2,0m.

Trén hé thong song Thai Binh, tir ngay 23-
24/10, xuat hién mot dot 1ii nho trén

song Thuong vai bién d6 1t 1én tai Phu Lang
Thuong la 1,75m. Ha luu song Thai Binh

tai Pha Lai bién d6i chdm va chju anh huong
cua thiy tridu.

Dong chay trén song Da dén hd Hoa Binh nho
hon TBNN la 73%.

Luong dong chay trén song Thao tai Yén Bai,
song Hong tai Ha Noi va trén song

L6 tai Tuyén Quang déu nhé hon TBNN.

2. Khu vue Trung By va Tay Nguyén

Tir ngay 22-27/10, trén song Budi xuat hién
1 dot 1t nho véi bién dd tir 4-5,5m; tir ngay 26-
31/10, trén song Ngan Sau xuét hién 1 dot 18 nho
voi bién do tur 1,3-3,0m; dinh 1 cac song con
dudi mirc BD1. Myc nudc cac song khac bién
ddi cham

Tur ngay 3-5/10, 12-14/10 va tir 28-31/10, trén
cac song ¢ Quang Nam, Quang Ngai va thuong
lru cac song ¢ Quang Binh da xuét hién dot 1d
nho, bién d0 lii 1én tor 1-3m. Dinh I trén cac
song & muc thip, riéng trén song Vé tai Séng Vé
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3,35m (21h/4/10), dudi BD20,15m. Cac song
khéc myc nudc trong thang bién doi cham. Trong
thang 10, trén cac song & bac Binh

Dinh, Binh Thuén xuét hién 2 dot 1ii nho, bién
dod 10 1€n trén cac song tir 1,0-3,0m. Pinh 1i trén
song An Lao tai tram An Hoa la 22,29m
(14h/04/10), trén BD2 0,29m, tai tram Ta Pao la
120,30m (5h/05/10), trén BD2 0,30m. Dinh 1a
trén cac song khac & murc thap

3. Khu vweec Nam B9

Muc nuée song Cuu Long chiu anh hudng
cua 2 dot triéu cuong. Muc nudc cao nhét trén
song Tién tai Tan Chau 3,83m (ngay 1/10, duéi
BD2 0,17m), tai My Tho 1,82m (ngay 09/10,
trén BD3 0,12m vuot muc lich s nam 2011 la
0,04m), tai My Thuén 2,07m (ngay 9/10, trén
BD3 0,27m), vugt muc lich st nam 2011 la
0,44m; trén séong Hau Chau Péc 3,52m (ngay
01/10, trén BD2 0,02m), tai Long Xuyén 2,70m
(09/10, trén BP3 0,20m), tai Can Tho 2,23m
(ngay 10/10, trén BD3 0,33m vuot muc lich su
nam 2011 1a 0,08m va cao hon nam 2000 la
0,44m.

KHI TUQNG NONG NGHIEP

Thang X/2018 1a thang cac tinh Mién Bic tap
trung thu hoach la mua va gieo trong cdy vu
dong, cac tinh Mién Nam tiép tuc thu hoach Iua
hé thu muodn va xudng giéng lua mua, lia dong
xudn sém nam 2018/2019.

Trong thang X va dau thang X1/2018, diéu
kién khi twong ndng nghiép khong thuc sy thuan
loi cho san Xuét nong nghiép, nén nhiét tuy cao
hon TBNN, nhung s6 gid ning x4p xi, nhiéu
vung thép hon TBNN lam anh huong dén tién
dd thu hoach lua mua. DPic biét & hau hét cac
vung luong mua thép hon TBNN, mét s6 noi
thap hon lugng bdc hoi 1am anh hudng dén gieo
trdng cay vu dong.

Bén canh d6 sau bénh xuit hién & mot s6 dia
phuong di gy kho khin cho san xuét néng 1am
thuy san.

Tinh dén hét thang X/2018, ca nudc di gieo
céy duoc 7,6 tri¢u ha lua, gidm 62,6 nghin ha so
v6i cung ky; thu hoach duoc 6,31 triéu ha. Mac
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du, dién tich gieo cdy giam nhung ning suat binh
quan udc dat 59,5 ta/ha, tdng khoang 2,5 ta/ha
nén san luong lta uéc dat gan 37,6 triéu tan, ting
1,1 tridu tan so véi cung ky nam 2017.

- Cac dia phuong phia Bic, di gieo ciy duoc
2,41 tri€u ha, giam 37 nghin ha; thu hoach dugc
2,1 triéu ha, nang suét binh quan uoc dat 56,7
ta/ha; san luong uoc dat 11,9 triéu tan, giam 74,4
nghin tin so véi cing ky. Trong d6, PBSH gieo
tréng dat 1,05 triéu ha (giam 21,5 nghin ha);
ning suat binh quan udc dat 60,5 ta/ha; san
luong ude dat 5,28 tricu tan (-4,1% so véi cung
ky).

- Cac dia phuong phia Nam gieo cdy duoc
5,187 tri¢u ha, giam 25,3 nghin 13ha; ; thu hoach
duoc 4,2 tricu ha, nang suat udc dat 60,9 ta/ha,
tang 3,0 ta’ha; san luong udc dat 25,65 triéu tan,
tang 1,18 triéu tin so v&i cung ky nam trudc.
Riéng ving PBSCL gieo trong dat 4,125 tridu
ha (giam 22,4 nghin ha), ning suit binh quan
udc dat 61,1 ta/ha (tang 3,2 ta/ha); san luong udc
dat 21,15 tridu tan (tang 740 nghin tin).

1. Pdi véi cay hia

- La Mua: Tinh dén cudi thang, ca nudc da
gieo cdy duoc 1.695,7 nghin ha lia Mua, bang
99% cung ky ndm trudc, trong d6 cac dia
phuong phia Bic gieo cdy 1.115,9 nghin ha,
bang 98,4%, cac dia phuong phia Nam gieo cay
579,8 nghin ha, bang 100,1%.

Dién tich gieo cdy lia Muia cac tinh phia Bac
nim nay dat thap hon nim ngoai, trong d6 ving
DBSH udc dat 525,8 nghin ha, gidm 9,6 nghin
ha so v&i vu mua nam trudc; cac tinh Trung du
va mién nai phia Bic u6c dat 426,9 nghin ha,
giam 3 nghin ha; cac tinh Bic Trung Bo wéc dat
163,7 nghin ha, giam 5,5 nghin ha. Dién tich lta
Mua cia cac tinh phia Bic giam do mot sb
nguyén nhan chuyén sang dat phi néng nghiép
dé xay dung cac cong trinh thiy loi, co sé ha
tang...; chuyén sang cay trong khac va nudi
trong thuy san; con lai khong san xuit do kho
khan trong khau tudi ti€u, bi ngdp ung, sat 16.

Dén nay, lta mua tai cac dia phuong phia Bic
dang trong giai doan vao chic va chin, da cho
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thu hoach dugc 802 nghin ha chiém 72% dién
tich gieo cdy. Do thoi tiét vu mua nim nay thuan
lgi hon nén wdc nang suit dat khoang 49,5 ta/ha,
tang khoang 3,3 ta/ha so ciing ky. Néu tir nay dén
khi két thuc mua vu khong c6 nhing dién bién
bét loi thi san luong lta udce tinh toan vu dat 5,5
triéu tan, ting 238,8 nghin tan, bang 104,6% so
véi chinh thirc nam 2017. Tai cac dia phuong
phia Nam, dién tich gieo cdy lua mua udc dat
579,8 nghin ha, bang 100,1% cung ky. Dén thoi
diém bao cao, khoang 78,7 nghin ha lia mua cac
tinh phia Nam da cho thu hoach, béng 98,3%
cung ky. Du udc nang sudt lia mua céac tinh phia
Nam dat khoang 48,8 ta/ha, tang khoang 2,9
ta/ha so cung ky; san lugng udc dat 2,8 tri¢u tan,
tang 201 nghin tin va bang 107,7 % so v&i nam
2017.

- Lta Hé thu: Tinh dén nay, ca nude gieo cdy
duge 2.055 nghin ha lta Hé thu, bang 97,2%
cung ky nam trudc, trong do cac dia phuong phia
Bic dat 174,4 nghin ha, b?mg 98,5%; cac dia
phuong phia Nam dat 1.880,6 nghin ha, bang
97,4%. Cac dia phuong trén ca nudc da co ban
hoan thanh thu hoach Itia vu hé thu. Dién tich thu
hoach dat 2048,2 nghin ha laa He thu, bang
99,2% so vo1 cung ky nam trudc, trong d6 vung
Pdng bang song Ciru Long thu hoach dat 1600, 1
nghin ha, bang 99,3% so cung ky nam trudc.

Ning suét laa Hé thu ca nudc nam nay udc
dat 54,4 ta/ha, tang 0,1 ta/ha so véi vu He thu
nam 2017; san lugng dat gﬁn 11,2 triéu tan, giam
47,7 nghin tan, trong d6 ving PBSCL dat 8,8
tridu tin, giam 30,5 nghin tan. Nhu vay, tuy ning
suét c6 ting nhe nhung san luong chung toan vu
giam do dién tich gieo trong giam & hau hét cac
dia phuong. Mot s6 dia phuwong c6 dién tich lta
hé thu giam nhiéu 1a: Tién Giang 4,1 nghin ha;
Ninh Thuén giam 2,6 nghin ha; Vinh Long gidm
1,9 nghin ha; Ha Tinh giam 1,4 nghin ha,...

Lua Thu dong: Tinh dén cudi thang X, cac
tinh PBSCL da xudng gidng 752,3 nghin ha,
bang 97,6% cung ky. Dién tich gieo trong lua
Thu dong cham hon cung ky do vu He thu xudng
gidng tré va kéo dai, hon nira 1ii ndm nay vé sém
va 1én nhanh do anh hudng ciia mua béo, nhiéu
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dién tich khong thé gieo trong. Pén nay toan
vung da thu hoach 284,6 nghin ha, chiém 38%
dién tich gieo cdy va bang 68,7% cung ky nam
truge. Néu thoi tiét tir gio dén cudi vu thuén loi,
nang suét toan vu ude dat 52,8 ta/ha, tang 0,5
ta/ha so cung ky ndm trudc. San luong udc dat
3,9 triéu tan, giam 333,2 nghin tin, bang 92,1%.
Nhu vy, tuy ning suat c6 ting nhe nhung san
lugng chung toan vu giam do dién tich giam &
hau hét cac dja phuong.

2. Poi v6i cac loai rau mau va ciy cong
nghiép

Ngoai viéc tap trung cham soc, thu hoach lua
he thu, lia mua, cac dia phuong trén ca nude con
day manh gieo trong cac loai ciy hoa mau va cay
cong nghiép ngin ngay.

Tinh dén cubi thang X, cac dia phuong trén
ca nudc da gieo trong dugc 1.043 nghin ha ngd,
bang 95% cung ky nam trudce; 125, nghin ha
khoai lang, béng 103,3 %; 189,7 nghin ha lac,
bang 97%; 58,5 nghin ha dau tuong, bang 86%;
1143 nghin ha rau, dau, bang 105%.

Gieo trong vu Pong ¢ mién Bic: Tinh dén
cubi thang X/2018, cac dia phuong phia Bic da
gieo trong duoc 74,5 ha ngd, bang 88,9% cing
ky nam trudce; 13,6 ha khoai lang, béng 102,6 %;
4.4 ha lac, bﬁng 94%:; 5,4 ha dau tuong, bﬁng
98%; 92,8 ha rau, dau, bang 103,3%.

O Moc Chau, Phit Ho ché dang giai doan nay
chdi dén bup hai, trang thai sinh truong tir kém
dén trung binh. Che & Ba Vi ngimg sinh truong.

O Pong bang Bic Bo khoai lang dang ra
nhanh, trang thai sinh trudng va phat trién kha.

O Bic Trung B0 lac dang trong giai doan thu
hoach, thoi tiét twong doi thuan loi.

O Tay Nguyén va Xudn Loc ca phé dang
trong giai doan qua chin, trang thai sinh truéng
tir trung binh dén tot.

3. Tinh hinh sdu bénh

Theo Cuc Bao vé thuc vat tinh hinh sinh vat
gay hai cdy lGia trong thang X/2018 dién ra nhu
sau:

- Réy hai lta: Dién tich nhiém 1.718 ha. Phan
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b6 tap trung tai cac tinh An Giang, Long An, Tay
Ninh, Tién Giang. ..

- Bénh VL, LXL: dién tich nhiém 8,5 ha.
Bénh xuét hién tai thanh phd H5 Chi Minh.

- Bénh lun soc den: Dién tich nhiém 135 ha,
nhiém ning 3,5 ha. Phin bé tai Nghé An, Ninh
Binh, Thai Binh, Quang Ninh,...

- Bénh dao o6n:

+ Bénh dao 6n hai 1a: Dién tich nhiém 6.463
ha, nhim ning 12 ha. Phan b6 chu yéu tai cac
tinh An Giang,Vinh Long, Soc Tring, Tién
Giang, Bac Liéu, Long An, Tra Vinh...

+ Bénh dao 6n c¢d bong: Dién tich nhiém 716
ha, nhiém ning 04 ha. Phan bd chu yéu tai cac
tinh Tién Giang, Soc Trang, Hau Giang, Yén Bai,

- Sau duc than: Dién tich nhiém 604 ha,
nhiém ning 42 ha. Tap trung tai cac tinh Khanh
Hoa, Ninh Thuan, Binh Thuén, Gia Lai...

TINH HINH KHi TUQNG THUY VAN

- S4u cudn 14 nho: Dién tich nhiém 1.742 ha.
Tép trung tai cac tinh Nam bd.

- Bénh bac 14: Dién tich nhiém 3.953 ha,
nhiém ning 62 ha. Phan b tap trung tai cac tinh
Nam bo.

- Bénh khé van: Dién tich nhiém 15.612 ha,
nhiém ning 682 ha. Phan b tap trung tai cac tinh
Bic bo.

- Bénh den 1ép hat: Dién tich nhiém 2.221 ha,
nhidm ning 68 ha, phong trir 3.703 ha. Phan b
chu yéu tai cac tinh Nam bo.

- Chuot: Dién tich hai 1.877 ha, nang 89 ha.
Phan bd tép trung tai cac tinh Nam bd.

- Oc buou vang: Dién tich hai 3.415 ha,
nhiém niing 30 ha. Tap trung tai cac tinh Nam
bo.

Céac ddi tuong sinh vat khac gay hai nhe nhu:
Bo tri (1.029 ha), bénh dém nau (187 ha), bénh
d6m soc vi khuan (126 ha, nhiém ning 20 ha) ...
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PAC TRUNG MOQT SO YEU TO KHi TUQONG

6 Nhiét d (°C) Do 4m (%)
thur . , Cao nhét Thip nhét ,
TEN TRAM Trung [ Chuan Trung Thz‘fp
tu binh sai | Trune | Tuvét | Trung | Tuyat . binh | nhat | Ngay
bioh | a3t | N | i | a6 | N

1 |[Tam PBuong 20.8 | 1.1 | 24.1 | 28.6 17 18.7 1 16.0 11 87 43 31
2 |Pién Bién 246 | 0.8 | 30.0 | 33.7 7 219 | 193 10 85 31 31
3 |SonLa 226 09 | 279 | 31.9 16 194 ] 16.1 31 78 41 6
4 |[SaPa 153 ] -03 [ 17.8 | 229 | 26 13.8 1 104 | 31 94 60 31
5 |Lao Cai 2471 0.9 | 285 | 322 6 2241 203 5 83 31 31
6 |Yén Bai 2421 0.3 | 28.2 | 32.1 15 | 21.8 | 19.7 18 86 45 31
7 |Ha Giang 2441 0.7 | 27.6 | 32.5 1 2151 19.6 | 30 86 29 31
8 |Tuyén Quang 249 | 1.1 | 29.2 | 32.7 1 22.3 | 20.0 18 80 36 31
9 |[Lang Son 221 -0.1 | 27.3 | 31.0 15 190 |1 162 | 30 83 35 31
10 |Cao Bé'mg 220 -0.7 | 27.2 | 31.6 6 19.5 1 16.6 | 31 88 28 31
11 |Thai Nguyén 248 1 0.5 | 29.0 | 32.1 4 22.1 | 195 18 80 42 4
12 |Bic Giang 25.0 1 0.5 | 29.6 | 33.0 9 2221 193 18 79 32 31
13 |Phu Tho 2431 0.0 | 28.7 | 325 15 | 21.8 | 193 10 87 46 31
14 |Hoa Binh 255 1.5 | 30.1 | 347 15 | 223 ] 203 18 81 43 31
15 |Ha Noi (Ha Bong) 26.1 | 1.5 | 30.2 | 34.0 15 | 2371 194 18 73 35 31
16 |Tién Yén 2421 0.7 | 29.0 | 31.5 1 212 | 17.7 ] 30 82 33 31
17 |Bai Chay 2551 1.0 | 29.2 | 320 15 | 2291 20.7 ] 30 77 37 31
18 [Phu Lién 248 1 0.3 | 29.3 | 31.8 4 2221 193 11 88 46 30
19 |Thai Binh 25.0 1 0.6 | 29.0 | 31.8 9 2241 199 11 83 36 30
20 |Nam Dinh 2551 0.6 | 29.4 | 32.7 15 | 228 | 193 18 82 38 21
21 |Thanh Hoa 2591 14 | 294 | 319 6 23.6 | 209 18 82 38 31
22 |Vinh 264 | 20 | 289 | 324 16 | 24.2 | 23.7 4 81 43 31
23 D(‘”)ng Hoi 262 14 | 294 | 314 15 | 238|214 11 85 53 31
24 |Hué 2571 0.6 | 30.6 | 344 5 226 | 195 ] 31 88 43 30
25 |PaNing 27.0 1 1.3 | 30.8 | 32.6 16 | 243 | 204 | 31 79 46 30
26 |Quang ngai 26.6 | 0.9 | 31.1 | 335 17 | 2371209 | 31 86 46 31
27 |Quy Nhon 2751 09 | 304 | 322 13 | 254 | 23.6 4 80 48 31
28 |Play Cu 2291 1.2 | 292 | 31.0 18 18.6 | 15.0 | 31 80 36 30
29 |Buon Ma Thuot 2451 1.0 | 29.9 | 32.2 15 | 214 | 155 ] 31 80 46 30
30 (PbaLat 1921 0.8 [ 249 ] 259 17 15.8 | 11.6 9 85 44 17
31 |Nha Trang 27.6 | 1.2 | 309 (| 325 | 22 | 25.0 | 23.1 5 78 56 8
32 |Phan Thiét 2771 1.0 | 31.6 | 32.8 16 | 2471219 ] 31 79 52 31
33 |Viing Tau 282 | 1.1 | 31.5 (332 28 | 257 | 239 5 79 45 31
34 |Tay Ninh 278 | 1.4 | 334 (355 28 | 246|223 ] 31 82 43 26
35 |T.P H-C-M 286 | 1.9 | 337364 | 28 [ 255|232 | 23 75 39 28
36 |Tién giang 2781 1.0 | 323 35.0 | 28 | 25.0 | 21.6 | 31 82 45 28
37 |Céan Tho 28.0 | 1.2 | 33.0( 349 | 28 | 251 | 235 ] 31 81 49 12
38 |Soc Trang 2791 1.1 | 32.4 | 33.8 12 | 251 | 233 | 24 81 47 30
39 |Rach Gia 284 | 0.7 | 32.1 | 333 7 254 | 235 19 81 38 30
40 |Ca Mau 28.1 1.4 | 32.0 | 33.2 11 26.6 | 23.7 [ 20 84 55 31
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CUA CAC TRAM THANG 10 NAM 2018

TINH HINH KHi TUQNG THUY VAN

Lwong mwa (mm) Llrglzlgnll)no)c hot Gid ning S6 ngay
S6 ngay lien | g Gio tay kho
Téng | Chudn| Cao | Ngay tuc ngay | Téng | Cao | Ngay | Téng [ Chudn nong Mua
sO sai | nhat 5 5 cod sO | nhat sO sai Doén hun
e 5 | e
188 43 50 27 7 10 18 45 3 31 | 128 | -38 0 0 4 0
106 25 32 22 7 10 16 47 3 5 154 0 0 0 4 0
64 2 42 22 9 3 8 71 4 1 183 -2 0 0 5 0
175 | -34 | 36 22 6 23 24 57 2 5 143 47 0 0 0 0
52 -79 12 27 7 7 16 73 7 31 94 -36 0 0 2 0
161 -6 54 26 9 6 11 74 8 31 | 111 | -42 0 0 6 1
115 | -37 52 23 7 14 19 44 4 31 67 -63 0 0 2 1
129 17 77 10 9 12 14 72 5 31 | 140 | -20 0 0 5 0
170 91 105 | 23 9 9 10 70 5 31 | 162 4 0 0 2 2
144 58 57 23 8 7 15 45 5 31 105 -34 0 0 2 0
227 | 109 | 49 10 9 10 11 | 104 6 31 | 142 | -38 0 0 6 0
84 -16 36 10 9 12 13 84 6 31 | 159 | -28 0 0 1 0
267 | 107 | 101 | 10 9 5 12 56 4 31 | 138 | -27 0 0 5 0
193 15 64 23 9 10 11 68 4 2 167 8 0 0 3 0
95 -36 | 45 23 9 5 11 | 100 7 31 | 133 | -32 0 0 0 0
27 | -115 8 20 14 4 8 74 5 31 | 171 | -15 0 0 0 0
23 | -104 | 14 23 19 4 4 94 6 31 | 182 -7 0 0 0 0
62 -94 | 41 23 9 5 11 66 5 2 165 | -27 0 0 2 0
209 -8 106 | 23 9 3 10 63 6 31 | 155 23 0 0 4 2
226 31 72 23 12 3 9 73 5 2 146 | -29 0 0 4 4
106 | -158 | 42 17 13 3 8 89 7 31 | 170 -6 0 0 3 0
69 | -358 | 18 21 5 4 13 69 5 31 J 162 27 0 0 2 0
174 | -422 | 35 28 3 5 18 81 10 31 | 174 34 0 0 7 0
267 | -529 | 62 10 7 4 10 | 47 3 31 | 224 71 0 0 3 0
253 | -360 | 52 13 5 5 14 80 5 31 |1 200 45 0 0 4 0
311 | -276 | 82 4 6 4 14 50 4 31 | 212 50 0 0 2 0
476 13 102 4 5 11 20 89 7 31 | 228 45 0 0 3 0
35 | -146 | 15 19 11 4 8 67 4 30 | 241 62 0 0 6 0
22 | -183 8 5 12 3 5 92 4 7 248 74 0 0 3 0
141 | -110 | 50 2 6 5 14 1 49 3 28 | 181 33 0 0 4 0
345 21 134 5 13 3 10 | 123 8 30 | 229 | 47 0 0 5 0
121 -49 36 19 11 3 10 | 112 6 30 | 261 44 0 0 4 0
154 | -61 48 19 6 7 16 83 5 9 219 [ 29 4 0 11 0
184 | -110 | 47 2 6 8 19 82 5 31 | 246 | 40 2 0 7 0
257 | -10 | 44 2 6 9 18 86 5 31 | 177 -5 5 0 11 0
234 | -36 78 3 7 6 15 65 3 28 | 216 36 1 0 12 0
254 | -23 67 4 4 6 17 78 4 31 | 237 61 0 0 16 0
168 [ -125 | 72 24 7 4 12 74 4 12 | 203 38 0 0 6 0
238 | -34 | 47 19 3 16 24 84 5 30 | 232 54 0 0 19 0
229 | 97 | 46 21 4 12 22 66 3 31 | 170 14 0 0 14 0
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Hinh 1: Ban dé chuan sai nhiét dé thang 10 - 2018 so véi TBNN (d6 C)
(Theo cong deén Chm hang thang)
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Hinh 2: Ban do luong mua thang 10 - 2018 (mm)
(Theo céng dién Clim hang thang)
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