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TAP CHI KHI TUQONG THUY VAN
SO 704 - 08/2019

MUC LUC
Bai bao khoa hoc

Nguyén Xuin Hién, Lé Pirc Quyén: T4 hop bat loi
clia gi6 mua Tay Nam va thiy triéu dén an toan dé
bién T4y Nam bo vao ngay 3 thang 8 ndm 2019

Huynh Luu Trung Phiung, Nguyén Ky Phiing, Lé
Thi Hién: Panh gia tac dong cuia mot sd yéu td tu
nhién va nhan sinh dén ngap lut thanh phé H6 Chi
Minh

Nguyén Nam Thanh, Trian Hong Thai, Bach
Quang Diing: Nghién ctru xay dung ban do phan
ving han han luu vuc song Ba trong bdi canh bién
ddi khi hau

Tran Kim Chéu, P5 Anh Pirc, Bui Manh Bing:
Tinh toan ty 18 phén chia luu lugng g voi cac cip
1ii tai ngd ba Bay Yén trén hé thong song Kone - Ha
Thanh tinh Binh Dinh

Té Vin Truong, Bui Nam Sach, Nguyén Vin
Tuén, Lé Viét Son: Panh gia xaAm nhap min ving
ven bién Bic bo tmg v6i cac kich ban cip nudc
thoi ky d6 ai vu Pong Xuén trén hé thong song
Hong va dé xuat tiét kiém ngudn nudce tir cac hd
chura

Phan Vin Truong, Pé Ngoc Thue, Nguyén Pirc
Nii, Phi Vin Céng, Vii Xuan Viét: Phan bé mén -
nhat nu6c dudi dat ving déng bing ven bién tinh
Ngh¢ An

Nguyén Thi Bay, Tran Thi Kim, Huynh Céng
Hoai, Pham Anh Tai, Nguyén Pam Quéc Huy,
Nguyén Ky Phung: M6 hinh HYDIST va phuong
phap xtr Iy ndng d6 phu sa tai bién long ddi véi bai
toan hai chiéu

Tong két tinh hinh khi twong thiy vin

Tom tat tinh hinh khi twong, khi twong ndng nghiép
va thuy van thang 07 ndm 2019 - Trung tam Du bao
khi twong thity vin qudc gia va Vién Khoa hoc
Khi twong Thity vin va Bién d6i khi hau



BAI BAO KHOA HQC

TO HQP BAT LOI CUA GIO MUA TAY NAM VA
THUY TRIEU PEN AN TOAN PE BIEN TAY NAM BO
VAO NGAY 3 THANG 8 NAM 2019

Nguyén Xuan Hién!, Lé Puc Quyén'

Tém tit: Nude ding do gié mia dnh hwéng dén an toan cia cdc cong trinh ven bién, ddc biét
trong thoi ky triéu cwong. Pau thang 8 nam 2019, dé bién & khu viee ven bién huyén Tran Van Thoi
bi song ddnh tran qua dé, gy sat I nghiém trong, anh hudng dén an toan dé, gay thiét hai cho hang
chuc nghin ha lua va cuoc séng cua hang chuc nghin ho dan bi anh huong. Mo hinh s6 tri duwgc ap
dung dé tinh todn va danh gid dong gop ciia nwée dang do gié mia Tdy - Nam, mede ding do song
va thity triéu dén miee nude tong cong gdy tran dé cho déi véi cac diém ven bién & khu vue bién Tdy
Nam B¢ trong dot gié mia dau thang 8 nam 2019. Két qua cho thdy, miee mirde tong cong cao nhat
trong dot gié mia tir ngay 2 dén thang 8 nam 2019 & khu vue ven bién Tdy Nam Bé lén téi 2m.
Trong do nuoc dang do gio mua dong gop twr 0,35 - 0,5m, nuoc dang do song twr 0,1 - 0,25m, muc
nuede trieu la 1,3 - 1,6m. Myee niede bién ding cao do cdc nguyén nhan trén két hop véi song tai khu

viee cao tur 2 - 2,5m la nguyén nhan chinh gay tran de tai khu viec.
Tir khéa: Nude ding tong cong, nueée ding do gié mia, nude dang do séng, chiéu cao séng, thity

triéu.

Ban Bién tdp nhan bai: 12/05/2019  Ngay phan bién xong: 18/7/2019 Ngay dang bai: 25/08/2019

1. Mé dau

Céc nghién ctru vé& nude dang do gié mua it
dugc quan tam hon so voi nude dang do bao vi
gi6 mua gan nhu 13 hién tugng xay ra thuong
xuyén va muc dang khong 16n [1]. Tuy nhién,
nude dang do gié mua lai dac bi¢t nguy hiém néu
gi6 mua voi cuong do cao xay ra trong thoi ky
triéu cuong. Chinh vi vay, tai mot sb quéc gia
trén thé gidi, nudc dang do gié mua dugc dua
vao dy bao nghi¢p vu nhu Nhat Ban, Hoa Ky,
Na Uy..., v6i quy trinh duoc thiét 1ap 1 hodc 2
phién du bao trong mdt ngay tuy theo cuong do
ctia cac dot gié mua. Thong tin vé nude dang do
gi6 mua duoc phat canh bao két hop véi nhitng
ngay c6 thuy triéu cao [11-13].

Khu vyuc bién Viét Nam, vao mua dong chiu
tac dong ctia gié mua dong bic va vao mua hé 1a
gi6 mua tdy nam. Céac trudong gi6 dong bac
thuong c6 cuong do 1om va do on dinh hoat dong
cao hon so v&i cac truong gidé mua tdy nam [10].

Vién Khoa hoc Khi tuwong Thuy van va Bién doi
khi hdu
Email: nguyenxuanhien79@gmail.com

Tai Viét Nam cling da c6 kha nhiéu cac nghién
ctru lién quan dén nude dang do gié mua. Theo
Pham Ngoc Ninh (2003), nhiing dot gié6 mua
manh (cip 6, 7) va kéo dai (2 - 3 ngay hoic cac
dot gio mua lién tiép) cling gy nén nudc dang
dang ké, nuéc dang do gié mua thudng co d6 16n
trong khoang tir 10 - 40 cm [1]. Pham Vin Huén
(2007) da danh gia dao dong dang rat myc nudce
bién Pong trong hai trudng gié mua vio khoang
vai chyc cm [6]. Dya trén két quéa phan tich trong
nhiéu ndm tai cac tram quan tric thay triéu,
Hoang Trung Thanh (2011) nhan dinh ring,
trong cac dot gi6 mua manh, nudc dang do gio6
mua c6 do 16n tir 30 - 40 cm, nhung nhin chung
1a nho hon 50 ¢cm [7]. Nguyén B4 Thiy trong
nghién ctru vé nude dang di thuong (do gié mua)
bang md hinh sé tri dd danh gid rang, phan 16n
cac dot gio muia gay nude dang tir 20 dén 30 cm,
cac truong hop nude dang 16n hon 40 cm thuong
xdy ra trong thoi ky gié mua mua Pong (thang
10 va thang 11) tai khu vuc ven bién Pong Nam
B¢ [8].

Ngay 3 thang 8 nim 2019, muc nudc bién
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dang cao va song da tran qua tuyén dé phong ho
ven bién thugc xa Khanh Binh Tay, huyén Tran
Van Thoi (Ca Mau), gay sat 1¢ than d€ mot doan
dai trén 300m. Nhiéu doan dé khac trén tuyén dé
bién Tay Nam B0 ciing bi sat 1¢ nghiém trong.
Pay 1a hién twong bat thuong tai khu vuc gay
thiét hai cho hang chuc nghin ha lua va cudc
song cua hang chuc nghin ho dan bi anh hudng.
Nhim danh gia nguyén nhan gay ra hién tuong
muc nudc dang cao bét thudng trong thoi gian
trén, nghién ctru nay da tinh toan phuc hdi muc
nudc téng cong tai khu vuc bién Tay Nam bo
trén co s& st dung bo md hinh sé tri két hop gitta
mo hinh khi twong va thiy dong luc. Céac yéu t6
gi6, song va thuy triéu tai khu vuc trong thoi
diém d6 s& dugc phan tich, danh gia nhim lam rd
su dong gdp vao muyc nudc tong cong cla cac
thanh phan.

2. Phuwong phap nghién ciru

2.1. Quy trinh tinh todin mwc nuwéc tong
cong trong gio mua

C6 nam yéu t6 khac nhau c6 thé gay nén su
thay d6i muc nude & cac khu vyc ven bién: (i)
anh hudng cua ap suét khi quyén, (ii) anh huong
truc tiép cua gio, (iii) anh huong cua chuyén
dong quay cua trai dat, (iv) anh hudng cua song,
va (v) anh hudng ciia mua. Pore (1965) da bd
sung hai thanh phan 1: (i) anh hudng cua do 16n
thity triéu va (ii) anh huong cua hinh dang duong
bo va d6 sau bién [4].

Nghién ctru sir dung cach tiép can tinh muc
nude téng cong trén co so tinh toan riéng r& cac
thanh phan ctia muc nude tong cong, cach tiép
can nay cho ta két qua myc nudc cuc tri gﬁn voi
thuc t& hon vi chung thudng dugc kiém ching
doc 1ap theo timg qua trinh [5, 9]. Véi cach tiép
can nay, muc nudc téng cong tai khu vuc bién
Tay Nam bd, truong gio tai phan tich trong
khoang thoi gian tir ngay 01 dén 05/8/2019 duoc
tinh toan bang mé hinh WRF dé lam bién dau
vao cho mo hinh thuy dong lyc va mo hinh song.
M6 hinh MIKE 21 FM cua Vién Thuy lyc Pan

TAP CHI KHI TUQNG THUY VAN

Mach duoc st dung dé tinh toan thuy tridu va
nude dang do gié. Pay 1a thuy dong luc hai chiéu
ap dung phuong phap phan tir hitu han, luéi phi
céu trac c6 tinh linh hoat cao, rit phu hop dé ap
dung cho cac khu vuc cira song ven bién. Mo
hinh MIKE 21 SW dugc st dung dé tinh toan
truong song, mo hinh nay dua trén nguyén tic
cac song duge mo ta bang phd mat do cua tac
dong song hai chiéu s& dugc s dung dé mo
phong trudng séng trong bio. Ly thuyét va kha
ning st dung cic mo hinh c6 thé tim thay trong
cac nghién ctru trude [2]. Dé tinh toan nudc dang
do séng cho cac diém ven b, nghién ctru ndy st
dung két qua nghién ctru cua Hanslow va Niel-
son (1993) dua trén két qua do dac do cao nudce
dang do song tai 4 bai bién trong cac diéu kién
song khac nhau [3]. So dd quy trinh tinh toan
muc nudc tong cong trong gié mua dugc dua ra
trong Hinh 1.

Truong gid tai phan
tich tr m6 hinh
MO hinh tinh
song MIKE 21 SW

WRF

M0 hinh thiy dong
Iwc MIKE 21 FM

Nudc dang do gio;
Thuy triéu

Nudc dang do song

Muc nudc
tong cong

Hinh 1. Quy trinh tinh mirc nwée tong cong

2.2. Thiét Igp mién tinh va diéu kién tinh
todn

Mién tinh 14 toan mién tinh trén khu vuc bién
Pong véi ludi phi cdu tric gdm 35260 nit ludi,
chiéu dai ciia canh mét ludi nho nhit & khu vuc
ven bién Tay Nam B¢ 1a 100 m (khu vuc ven
bién Tay Nam B6 (Hinh 2a-2b).
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(b)

Gathymetry [
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1273041899 0.00.00 Time Step 0 ol D

Hinh 2. Mién tinh (a) toan khu viee bién Pong va (b) viing bién Tay Nam Bo

Dia hinh mién tinh duoc lay tir hai do ty 18
khac nhau do B9 Tu Iénh Hai quan va Cuc do
dac ban d6, Bo Tai nguyén va Mbi trudng cung
cip, bién ngoai khoi dugc lay theo hang s6 diéu
hoa tir bo hang s diéu hoa trén toan cau cua
mo hinh MIKE.

2.3. Higu chinh va kiém nghiém

a) Kiém nghiém mé hinh thity déng liwc

Mo hinh thuy dong luc MIKE 21 FM duogc
hiéu chinh véi s liéu muc nude duogc tinh tir

phan tich diéu hoa thuy tridu trong thoi gian tir
1 dén 14 thang 1 ndm 2018 tai khu vuc ven bién
Rach Gia. Két qua so sanh gitra s6 liéu tinh toan
va muc nudc tridu tir phan tich diéu hoa tai
Rach Gia cho thiy c6 su tuong dong cao vé do
16n va pha giira két qua mo phong va sé lidu
phan tich diéu hoa, hé sé twong quan R giira
chudi s6 liéu tinh toan va phan tich diéu hoa R
dat 0,96 (Hinh 3).
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Thoi gian (h)
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Muc nudée PTPH (m)

Hinh 3. Hiéu chinh muc nudc tai tram Rach Gia: (a) Bién trinh muc nuéc; (b) H¢ 56 twong quan

M6 hinh tiép tuc duoc kiém nghiém voi cac
thong $6 da duoc hiéu chinh. Sb liéu myuc nude
dé kiém nghiém 1a s6 liéu ctia Trung tim Nghién
ctru Thuy van va Hai van, Vién Khoa hoc Khi
tuong Thuy van va Bién doi khi hau do dac tai
khu vuc Rach Gia bang may AWAC trong thoi

gian tir 13 dén 20 thang 4 nim 2019. Két qua so
sanh gitra s6 liéu tinh toan va thuc do tai Rach
Gia bang may AWAC cho thay c6 su twong
ddng cao vé do 1on va pha giita két qua mo
phong va s6 liéu thuc do voi hé s6 twong quan R
dat 0.801 (Hinh 4).

TAP CHi KHI TUQNG THUY VAN
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(b) Hé s tuong quan

Hinh 4. Kiém nghiém muyec nwoc voi 6 lidu thue do tir may AWAC

Cin cr vao két qua kiém nghiém cho thay cac
thong s6 mo hinh MIKE 21 FM di 6n dinh, mo
phong kha t6t ché do thuy lyuc tai khu vuc bién
Tay Nam B¢. Bo thong s6 sau khi dugc kiém
nghiém s€ dugc str dung dé tinh toan myuc nude
téng cong trong dot gié mua tir ngay 02 dén ngay
04 thang 8 nam 2019.

b) Kiém nghiém mé hinh séng

03

Mo hinh MIKE 21 SW dugc kiém nghiém
voi sb lidu do cao song tai khu vyc ngoai khoi
Tay Nam Bo. S liéu song dé kiém nghiém 1a s6
liéu ctia Trung tdm Nghién ctru Thuy van va Hai
van, Vién Khoa hoc Khi tuong Thuy van va Bién
d6i khi hau do dac bang may AWAC trong thoi
gian tir 13 dén 20 thang 4 nim 2019.
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Thoi gian (h)

Hinh 5. Kiém nghiém mé hinh séng

Céc két qua kiém nghiém trong Hinh 5 cho
thiy c6 su pht hop kha t6t cia gia tri do cao song
cuc dai tinh toan va do dac tir cac tram phao theo
thoi gian, két qua kiém tra cho thdy, sai s6 tuyét
dbi dat 0,017m, trung binh gia tri BIAS gitta

TAP CHI KHI TUQNG THUY VAN

chudi tinh toan va thyc do 14 -0.06 m c6 gia tri
am, nghia 1a d6 cdo song tinh toan c6 xu thé 16n
hon sb liéu thuc do, trung binh gia tri RMS la
0.07m. Céc c6 thé chép nhan dugc vai tinh toan
mo phdng song (Bang 1).

S6 thang 08 - 2019
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Hinh 3. Dia hinh vung cira song va mdt cat song Ve

Yéu tb Gia tri

Do cao song cao nhét thyuc do (m) 0,23
Do cao song cao nhat tinh toan (m) 0,247
Sai s6 tuyét dbi (m) 0,017
Sai s6 twong ddi (%) 7,8
Thoi gian 1éch dinh (gio) 1
Hé s6 twong quan 0,42
BIAS (m) 0,06
RMS (m) 0,07

3. Két qua va thao luin

Phuong phap muc nudc tong cong trong gio
mua sau khi d3 duoc hiéu chinh va kiém nghiém
O trén dugc su dung dé mo phdng tinh todn muc
nudc tong cong trong dot gié mua tir ngay 02
dén ngay 04 thang 8 nam 2019 cho mot s vi tri
dai dién cho cac diém ven b bién khu vuc tinh
Kién Giang va Ca Mau (Hinh 6).

Két qua tinh toan cho thdy, thiy triéu tai khu
vuc ven bién Tay Nam B6 1a nhat triéu khong
déu véi 1 1an nude 1én xudng trong ngdy. Trong
thoi gian tir 02 dén 04 thang 8 nam 2019, c¢6 bién
d9 triéu trong khu vyc ting dan tir Ha Tién dén
mili Ca Mau véi bién d¢ tridu trong khoang tir
0,7 - 1,3m. Thuy tridu dat cuc tri vao lac 15h
ngay 03 thang 8 ndm 2019, myc nude triéu (so
v6i cao do qudc gia) tai cac vi tri ven bién huyén
Kién Luong, Tp. Rach Gia, huyén U Minh va
huyén Tran Van Thoi 1an luot 14 1.36m, 1.49m,

Rach Gia

Kién Luong
1.8

1.54 m va 1.59m (Hinh 7, Bang 2).

Hinh 6. Cdc vi tri tinh nuéc dang tong cong
khu viee ven bién T ay Nam Bo
(1) Kién Luong; (2) Rach Gia,; (3) U Minh; (4)
Tran Van Thoi
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Hinh 7. Phin bé theo khéng gian va bién trinh dg 16n thiy triéu
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Gi6 mua Tay Nam duy tri thoi gian dai véi
van toc 1én tdi trén 10m/s ngoai khoi 1a nguyén
nhan gay ra song tai khu vuc nay kha 16n, do cao
song lon nhét tai khu vuc ven bién Tay Nam B§
1én t6i trén 2,5m. PO cao séng 16n nhéat ngoai

leeg]

Sign. Wave Height [m)

1040 105.0 106.0 1W07.e

[deg]

khoi khu vuc ven bién huyén Kién Luong, Tp.
Rach Gia, huyén U Minh va huyén Tran Vin
Thoi lan lugt 1a 1,64m, 1, 62m, 1,98 m va 2,44m
(Hinh 8, Bang 2).

Rach Gia Kién Luong
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Théi gian (gioy)

Hinh 8. Phén bé theo khéng gian va bién trinh dg cao séng

Séng cao va co6 thoi gian duy tri dai gy ra
nudc dang do song tai khu vue nay kha 16n. Nudc
dang do song tai khu vuc ven bién Tay Nam Bo
phu thudc vao do cao song c6 nghia ngoai khoi
va dia hinh tai cic diém can tinh. Nudc dang do
song 16n nhét tai khu vuc trong thoi ky tinh toan
¢6 thé 1én dén 0,25m. Nude dang do song 16n nhét
khu vic ven bién huyén Kién Luong, Tp. Rach
Gia, huyén U Minh va huyén Tran Van Thoi lan
luot 1a 0,20m, 0,19m, 0,18m va 0,22m (Bang 2).

[deg]

Két qua tinh toan cho thdy, nudc dang do gio
tai khu vuc Tay Nam B9 c6 xu hudng ddn nude
tai khu vuc ven bién Rach Gia do dija hinh 1dm
ctua Vinh Rach Gia va hoat dong manh va on dinh,
thdi vudng goc véi hudng bd ciia gié mua Tay
Nam. Nudc dang do gi6 16n nhat khu vuc ven
bién huyén Kién Luong, Tp. Rach Gia, huyén U
Minh va huyén Tran Vin Thoi 1an luot 13 0,52m,
0,66m, 0,47m va 0,38m (Hinh 9, Bang 2)
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T AT AVEY sl RN A
%" ~ Ny (LA
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1040

1050 106.0 107.0

leeg)
812019 4:00:30 Time Step 4 of 95,

Hinh 9. Phéin bé theo khéng gian va bién trinh dg 16n nuée dang do gié
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Két qua tinh toan muc nude tdng cong va cac
thanh phan déng gop vao muc nudc tong cong
cho théy, tai khu vuc dé bién huyén Tran Vin
Thoi, Ca Mau, nudc dang do gié mua Tay Nam
B0 va thuy triéu gén nhu dat gia tri 16n nhét tai
cing mot thoi diém nhung khong cling voi thoi
gian dat muc nude 16n nhat cua nude dang do

song, nudc dang tong cong 16n nhét trung voi
thoi diém muc nude triéu 16n nhat. Myuc nudce
tong cong trong gié muia tai khu vie ndy 16n nhat
luc 15h ngay 02 thang 8 nam 2019 dat 2,05m
(Hinh 9). Pé bién huyén Tran Vian Thoi ¢6 cao
trinh dinh dé 1a 3m.

Badng 2. Myc nweée tong cong 1én nhat va cdac thanh phan tai khu viee Tdy Nam Bé

Nudce dang doNude dang do  Muc nudc

Khu vuc Thuy triéu ., , 2 n
T ven bién cao nhét (m) 8l SOrE tong cong
16n nhat (m) 16n nhat (m) 16n nhat (m)
1 Kién Luong 1,36 0,52 0,20 1,92
2 Rach Gia 1,49 0,66 0,19 2,13
3 An Minh 1,54 0,47 0,18 2,12
4 Tran Van Thoi 1,59 0,38 0,22 2,05

Nhu vay, muc nuodc bién dang cao do cac
nguyén nhén trén két hop véi song 16n tai khu vuc
la nguyén nhan chinh gay tran dé tai khu vuc nay.
Céc vi tri khéc tai khu vuc ven bién Tay Nam Bo
cling xép xi 2m, ven bién huyén Kién Luong, TP.
Rach Gia va huyén U Minh véi c6 gid tri 1an luot
la 1,92m, 2,13m va 2,12m (Bang 2).

4. Két luan va kién nghi

Nghién ciru da tinh nudc dang téng cong
trong gi6 mua Tay Nam B0 v&i bd cong cu la cac
mo hinh sé trj dd dugc kiém chung véi sb lidu
thuc do. Két qua tinh toan cho thdy, tai cac diém
ven bo, nude dang téng cong trong bio co su
dong gop cua nhiéu yéu té, trong d6 co thuy
triéu; nude dang do gi6 va nude dang do song.
Muc nude tong cong trong gié mua tai khu vuc
nay trong khoang thoi gian tir 02 dén 04 thang 8
nim 2019 dat x4p xi 2m, trong d6 nuéc dang do

gi6 mua dong gop tur 0,35 - 0,5m, nudc dang do
song tur 0,1 - 0,25m, con lai 1a myc nudc triéu.
Muc nude bién dang cao do cac nguyén nhan
trén két hop v6i song triéu tai khu vuc cao tir 2 -
2,5m la nguyén nhéan chinh gay tran dé tai khu
vuc huyén Tran Van Thoi.

Dé bién Tay Nam B6 1a tuyén dé phong ho
ven bién co vai trd rat quan trong dé ngan man,
bao vé san xuit. Mac du da duoc gia ¢ dén cao
trinh 3,0m nhung voi dién bién bat thuong cia
thoi tiét va anh hudng ciia muc nude bién dang
do bién d6i khi hau, can phai cé cac giai phap dé
dam bao an toan dé bién trong tuwong lai. Thir
nhat, can c6 cac giai phap trong rimg ngap min
trude dé tai khu vuc ndy nham tiéu tin ning
luong song bién. Thir hai, can ¢ cac nghién ctru,
tinh toan lai muc nude thiét ké dé dam bao an
toan cho cong trinh trong tuong lai.
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UNFAVORABLE COMBINATION OF SOUTHWEAT MONSOON
AND TIDE ON SEA DYKE IN THE SOUTHWESTERN REGION
ON AUGUST 3RD, 2019

Nguyen Xuan Hien!, Le Duc Quyen'
'Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: Monsoon induced water surge affects the safety and integrety of coastal structures. This
is especially true during high tide. In early August 2019, the sea dike system in the coastal area of
Tran Van Thoi district exhibited wave spillover, creating serious landslides phenomenon, affecting
dike safety, damaging a large area of rice cultivation and adversely affecting a large number of
households. The numerical model is applied to calculate and evaluate the contribution of the south-
west monsoon induced water surge, wave induced water surges, tidal water level, and the total water
level that created water spillover in early August 2019. The results show that, the highest total water
level in the first 2 days during the monsoon event of August 2019 in the South West coastal area
reached up to 2m in height. Of whcih, monsoon induced water surge contributes between .35 to
0.5m, wave induced water surges from 0.1 to 0.25m, tide levels are 1.3 to 1.6m towards total water
level. Sea level surged due to the aforementioned components reaching as high as 2 - 2.5m and is
the major cause of dike spillover in the area.

Keywords: Total surges, monsoon surge, wave surge, wave height, tide.
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- DANH GIA TAC PONG CUA MOT SO
YEU TO TU NHIEN VA NHAN SINH PEN NGAP LUT
THANH PHO HO CHIi MINH

Huynh Luu Trung Phung', Nguyén Ky Phung!, Lé Thi Hién?

Tém tat: Thanh pho Ho Chi Minh (Tp. HCM) ¢é hé thong séng rach day ddc, rat thudn loi cho
giao théng thity va canh quan séng nuwée, nhung lai ¢6 tré ngai l6n vé ngdp va tiéu thodt nude. Pdy
la mét dé thi thwong xuyén bj tac dong ciia triéu cwong, mira I6n vao mita mira, hé thong thodt nuée
lac hdu dang trong qud trinh cdi tao khién ngdp lut thuong xay ra trén dién réng. Tinh trang nay
@dy nhiéu thiét hai dén doi song, ciia cdi, sinh hoat ciia nguwoi dan ciing nhw dnh hieong dén qua trinh
phat trién kinh té - xa hoi ciia thanh pho. Dé c¢é cdi nhin tong quan trong nhitng niam gan day, Bai
bdo da danh gida chi tiét cdc yéu t6 t nhién (mua, triéu, nwée bién dang) va cdc yéu té nhan sinh
(nhdn manh vdao qud trinh do thi héa) dén van dé ngdp lut cia thanh phé. Két qua phan tich da cho
thdy dwoc nguyén nhén chinh la do mwa vieot tan sudt xudt hién ngay cang nhiéu, triéu ngdy cang
ddng cao dwoi tdac dong cua bién déi khi hédu va téc dé dé thi héa cia khu vuc nghién ciru qua nhanh
ciing nhie viée quy hoach hé thong cong thodt nwée chiea phit hop véi diéu kién hién tai. Két qua ciia
nghién civu ciing da gop phan lam co sé dé xudt mét sé giai phdp hé tro gidi quyét tinh trang ngdp

ung tai Tp. HCM.

T khoa: Ngdp lut, Triéu cuong, Bién doi khi hdu, D6 thi héa.

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

1. Mé dau

Thanh phé H6 Chi Minh (Tp. HCM) nim
trong ving chuyén tiép giita mién Dong Nam Bo
va Pong bang song Ctru Long véi dia hinh thap
dan tir Bic xuéng Nam va tir TAy sang Dong.
Hon nira, thanh phé nam trong ving anh hudng
cua triéu trong thoi ky gié mua Tay Nam (tur
thang 5 t61 thang 11) va chiu anh hudng 16n tir
tac dong cuia bién d6i khi hau nhat 1a khi nudc
bién dang cao. Vi vi tri nam ¢ ving ha luu song
Sai Gon - Pong Nai, giap bién Pong va voi
khoang 60% dién tich c6 cao do tu 1,5 m tré
xudng nén thanh phd thudng xuyén phai dbi dién
v6i van d& ngap, dic biét mdi khi tridu cudng
dang cao néu khong c6 giai phap phong chong
hiéu qua. Ngoai ra, theo trung tdm chéng ngap,
cbt nén ctia kha nhidu vi tri ctia thanh phd khong
ddng déu cung v6i hé thdng thoat nudce bi tic

ISo Khoa hoc va Céong nghé TP. HCM
*Vién Khoa hoc va Cong nghé Tinh todn
Email: kyphungng@gmail.com
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nghén lau dang tao ra nhitng rao can kho khan
cho chuong trinh chdng ngap trong nhiéu nim
qua. Méac du la mdt trong nhiing trung tam van
hoéa, gido duc quan trong ciing nhu dong vai tro
1a kinh té mili nhon ctia ca nudc, thé nhung Tp.
HCM lai phai d6i dau v6i vin dé ngap lut trong
nhiing nam gf?ln day, anh hudng dén hinh anh
cling nhu vé dep cta thanh phd.

Theo thdng ké so sanh cac diém ngap ning do
triéu cuong cua trung tdm chéng ngap, vao nim
2008, thanh phd ¢ 95 diém ngap nang do triéu va
6 xu hudng giam dan tir nam 2009 - 2011 1an luot
13 40, 26, 10 diém. Thé nhung dén nim 2013,
mic du di xtr 1y duge 9 diém ngap nhung lai phat
sinh thém dén 21 diém ngap mai [4].

Hon nita, trung tdm Quan Iy nudc va Bién
Po6i Khi Hau tai Trung tdm Diéu hanh chuong
trinh chdng ngap nudc thanh phd véi chu dé Quy

S thang 08 - 2019



hoach tich hop dé kiém soat ngap Tp. HCM da
¢ dé cap dén van dé dién bién muc nudc co xu
hudng tang lién tuc. Muc nudc tai tram Phu An
trudc day chi & khoang 1,2 - 1,3m nhung dén
ndm 2012 da 1én dén 1,5m va tham chi cham dén
mirc 1,6m dan dén cac cong trinh chéng ngap s&
bi lac hau.

Vén dé nay da dugc ngudi dan Thanh phd,
cac nha khoa hoc va chinh quyén hét strc quan
tam, du tu, nghién ctu nham tim ra giai phap
giam ngap cho Thanh phd. Hién nay, Thanh ph
dd va dang co rit nhiéu cong trinh dugc chinh
quyén dau tu xay dung phuc vu cong tac chong
ngap, cac cong trinh nay di phan nao phat huy
duogc tac dung nhung van chua hoan toan khéc
phuc duoc van dé ngap ctia Thanh phd. Khi trién
khai xdy dung cac cong trinh chdng ngap theo
quy hoach dugc phé duyét, thuc té phat sinh
nhitng vin dé nhu sau: Thiéu kinh phi dé thuc
hién hoan tit cac cong trinh theo quy hoach; Tdc
d6 d6 thi héa nhanh chong va khong kiém soat
duoc, dan dén kénh rach ciia Thanh phé bi san
14p; Anh hudng ciia bién d6i khi hau; Y thirc ciia
nguoi dan trong vi¢e bao vé moi trudong, xa rac
thai khéng dung quy dinh gop phan giy tic
nghén hé thong thoat nudc; ...

Pé lam sang t6 nhitng van dé trén, Bai bao da
dya vao nhiing sb lieu quan tric thuc té dé danh
gia phan tich nhiing nguyén nhan chinh gay ra
ngap, tir d6 1a co s& dé xuat mot s6 giai phap hd
trg chéng ngap tai Tp. HCM.

2. Khu vue nghién ciru

Nam & mién Nam Viét Nam, khu vuc nghién
ctru cach Ha Noi 1.730km theo duong b, trung
tam thanh phd cach bd bién Pong 50km theo
duong chim bay.

V6i vi tri tam diém cua khu vigc DPéng Nam
A, Tp. HCM 1a mot dau mdi giao thong quan
trong vé ca duong bo, dudong thiy va dudng
hang khong, ndi lién cac tinh trong ving va con
la mot ctra ngd quéc té.

bia hinh khu vuc nghién ciru co thé chia
thanh 3 tiéu ving nhoé nhu sau:

- Vung cao nam ¢ phia Bac - Pong Bac va

BAI BAO KHOA HQC

mot phan Tay Bic (thude Béc huyén Cu Chi,
DPéng Bic quan Thu Ptc va quan 9), voi dang
dia hinh lugn song, d6 cao trung binh 10 - 25m
va xen k& c6 nhitng ddi go do cao t6i 32m, nhur
d6i Long Binh (Quén 9).

- Vung thap triing ¢ phia Nam-Tay Nam va
Pong Nam thanh phd (thude cac quan 9, 8, 7 va
céc huyén Binh Chanh, Nha Bé, Can Gio). Ving
nay c6 do cao trung binh trén dudi Im va cao
nhét 2m, thép nhat 0,5m.

- Viing trung binh, phan bd & khu vic Trung
tam Thanh phé, gém phén 16n ndi thanh cii, mot
phﬁn cac quan 2, Tha Puec, toan bo quan 12 va
huyén Hoc Mon. Vung nay c6 do cao trung binh
5-10m.

Pham vi nghién ctru dugc trinh bay nhu hinh 1.

PHAM VI NGHIEN CUU TP. HCM
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 Hinh 1. Khu vuc nghién ciru

3. S0 liéu va phwong phap nghién ciru

3.1. 86 li¢u

S6 liéu dung dé phan tich danh gia bao gdm:

+ 86 lidu mua cac tram tai Tp. HCM (giai
doan 1986 - 2014) dé danh gia tan suat xuat hi¢n
cac tran mua lon;

+ Muc nudce (1980 - 2015) tai cac tram Phu
An, Nha B¢, Viing Tau phuc vu danh gia xu the
bién doi muc nudc [3];

+ Ban db st dung d4t caa TP. HCM phuc vu

TAP CHi KHI TUQNG THUY VAN
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danh gia qua trinh do thi hoa tai khu vuc nghién
ctru [2].

3.2. Phwong phdp nghién ciru

Phuong phap thu thap va phan tich cac sd
li¢u, dir liéu trong qua khu la phuong phap
chinh trong bai bdo. Nghién ctu su dung
phuong phéap tong hop phan tich s6 lidu két hop
v6i hé thong thong tin dia 1y (GIS) xay dung,
danh gia cac loai ban d6 phan loai db thi - phi d6
thi, ban dd mat nude va khong phai mét nudc.

4. Két qua phan tich, danh gia

Tp. HCM duoc bao boc bai 3 hé théng song

Déng Nai, Sai Gon, Vam C9, ¢ nhiéu cira xdm
nhap nude vao Thanh phd. Két qua phén tich
cho thdy cac nguyén nhén chinh ngip ¢ Tp.
HCM la do mua, triéu, myuc nudc dang, td hop
mura két hop triéu cuong, lii thuong ngudn va sy
phat trién d6 thi hoa.

4.1. Do muwa

a. Xu thé bién dbi luong mua

Xu thé bién ddi lugng mua nam tram Céan
Gio0, tram Tan Son Hoa qua cac giai doan dugc
thé hién nhu hinh 2 va hinh 3.

Xu thé bién @éi lwgng mwa nim tram Can Gi& qua cac giai doan
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Hinh 2. Xu thé bién doi heong mua nam tram Can Gio qua cdc giai doan
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Xu thé bién dbi lwrgng mwa nam tram Tan Son Hoa qua cac giai doan
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Hinh 3. Xu thé bién doi lwong muwa tram Tan Son Hoa qua cdc giai doan

Két qua phan tich, théng ké s6 liéu cho thay:
- Giai doan 1986 - 2014: Lugng mua trung
binh ¢ xu huéng ting tai tram Can Gid
(25,3mm/nam) va giam tai tram Tan Son Hoa

TAP CHI KHI TUQNG THUY VAN

(téc 46 giam khoang 2mm/nam).

- Giai doan 1986 - 2005: Lugng mua trung binh
¢6 xu hudng tuong déng véi giai doan tong, ting
& tram Can Gio va giam ¢ tram Tan Son Hoa.
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- Giai doan 2005 - 2014: Nhitng nim gan dy,
hau nhu lwong mua déu c6 xu hudng ting, toc
d6 ting & khoang 20mm/ nam (tram Can Gid) va
18.5mm/nam (tram Tan Son Hoa).

b. Mua 16n vuot tan sudt thiét ké

Theo Quy hoach tong thé thoat nuée Tp.
HCM dén nam 2020 Ban hanh kém theo Quyét
dinh s6 752/QD-TTg ngay 19 thang 6 nam 2001
ctia Thu tudng Chinh phu, tan sut thiét ké hé
thong thoat nudc twong tmg vi mua cé vii luong
trong 3 gio 1a 95,91mm (kénh, rach); 85,36mm
(cong cap 2); 75,88mm (cong cip 3), muc nude
triéu +1,32m.

Theo s6 liéu thong ké trong vong 40 nim:

- Nam 1962 - 2001: Xuét hién 09 tran mua

BAI BAO KHOA HQC

trén 100mm

- Nam 2002 - 2014: Xuét hién 29 trin mua
trén 100mm. Trong do6 riéng tur 2011 - 2014 da
¢6 12 tran mua trén 100mm 1am qué tai hé thong
thoat nudce [5].

4.2. Do triéu

Ché d6 triéu ctia tuyén song Sai Gon thé hién
& hinh 5 cho thdy tram Dau Tiéng sau chan dap
cb mat cat song nho nén kha phu thudc vao dong
xa tran ciia hd Dau Tiéng, tai tram nay c6 chan
va dinh cua myc nude 1én kha cao (H= 478cm
khi xa vai luu lugng 1a 600m?*/s vao nam 2000)
anh huong trén séng Sai Gon dén gan ctra Lang
The (huyén Cu Chi).

S6 lan

Hinh 4. Tan sudt xudt hién mua trén 100mm

Hinh 6 thé hién muc nudc dinh tridu, chan
triéu va duong xu thé twong tmg cta 7 tram co
ban (Thoi ky 1990 - 2011):

+ Muc nuée dinh tridu: & cac tram déu co xu
hudng tang trong thoi ky gan ddy, dic biét ting
cao nhét 1a cic tram Bén Lirc, Phtt An, Thu Dau
Moét, Nha Bé déu c6 hé sb duong xu thé cao hon
1. Trong khi Tram bién Viing Tau hé s6 ting chi
0.1829.

+ Muc nudc chén triéu: Trén cac tram & khu
vuc gitra cua ha du va ra dén Bién nhu Phu An,
Nha Bé, Viing Tau myc nude thip nhat co xu
huéng rat xudng thap hon va hé sé duong xu thé
am (<0) nhét 1a tram Nha Bé vé6i hé s6 goc
duong xu thé 13 a = -1.6776) thé hién ro sy rat
sdu ctia myc nudc thap nhat hang nam trong thoi

ky nay.

Thanh phd H6 Chi Minh chiu anh huéng truc
tiép cua thity tridu xam nhdp tir Bién Pong thong
qua hé thong song Sai Gon - Pong Nai va song
Vam Co DBong.

Trong 27 nam (tir 1980 dén 2007) lién tuc
dinh triéu duy tri & mutrc dudi bao dong I1I (+1,50
m) tai tram Phu An. Tuy nhién, tir nim 2008 dén
nim 2010 dinh triéu & muc cao trén bao dong
cAp III va cham murc +1,68m (vuot bao dong 111
0,18m) vao nim 2013 va nim 2014. S6 ngay
triéu c6 muyc nudc tir 1,50m tré 1én ngdy cang
xudt hién nhiéu hon (trong 04 nam tir 2011 dén
2014 d3 xuét hién 76 lan, tang 506,67% so voi
15 1an xuét hién trong 04 nam tir 2006 dén 2010)
(Hinh 7).
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BIEN TRINH MU'C NU'O'C Hmax, Hmin, Htb THANG TAI CAC MAT CAT
TUYEN VUNG TAU-NHA BE-PHU AN- THU DAU MQT
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Hinh 5. Biéen trinh myc nuwoc thang tqi cac mat cat tuyén
Viing Tau - Nha Be - Phu An - Thu Dau Mot
BIEN TRINH MUPC NU'G'C DINH (Hmax) VA CHAN (Hmin) CAC TRAM CO' BAN
HA DU SONG DONG NAI
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Hinh 6. Bién trinh mirc nueée dinh (Huax ) va (Hwin ) cc tram co ban ha du séng Pong Nai

4.3. Anh hwong mue nwéc ding

Theo s6 liéu myc nude thong ké trong 35 ndm
(tir nam 1980 - 2015) tai tram Pht An cho thiy
muc nude cuc dai, trung binh va cyc tiéu déu co
xu thé tang (Hinh 8).

TAP CHI KHI TUQNG THUY VAN

Hinh 9 thé hién rd bién dong ctia myc nudc
cuc dai tai tram Phii An, muc nudc c6 xu thé
tang ¢ ca hai giai doan 1980 - 1999 va 2000 -
2015, tbc do tang manh (1.8mm/ nam) vao thoi
ky sau.
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Biéu @b dinh triéu va thn sudt xuit hién
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Hinh 7. Biéu do dinh triéu va tan suat xuat hién
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Hinh 8. Xu thé bién doi mrc nuée (cm) tram Phii An giai doan 1980 - 2015

Xu thé mue nude cuc dai tram Pha An
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Hinh 9. Xu thé bién déi muc nudc cuc dai (cm) tram Phu An giai doan 1980 - 2015
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4.4. Té hop mura két hop triéu cwong

Trong thoi gian tir nim 2007 tré vé trude, rat
it xuat hién t6 hop bat loi mua 16n xuat hién cing
lac triéu 1én cao, nhung trong 04 nim gan day
(2011 - 2014), t6 hop bat lgi mua két hop tridu
cuong xuat hién nhiéu hon va mua dién ra trén
dién rong so vdi cung ky cac nam trude (tir nam
2008 dén 2010 chi xuat hién 03 lan t6 hop bt
loi, nhung tir nam 2011 dén 2014 xuat hién 17
1an, tang 466,67%).

4.5. Lii thwong nguon

Thanh phé HS Chi Minh niam ha du séng Sai
Gon va Dong Nai nén chiu anh huéng xa 1ii truc
tiép ciia HO Dau Tiéng (thugng ngudn song Sai
Gon) va HO Tri An (thugng ngudn séng Dong
Nai). Ngoai ra, thanh phé con chiu tac dong cia

1d tir hé thong song Mé Kong thong qua song
Vam Co Pong. Nam 2000, hd Dau Tiéng xa li
v6i luu lugng 600m?/s va nam 2008 xa o voi luu
lugng 400m?/s da gy ngap nhitng noi co cao
trinh thép thudc dia ban huyén Cu Chi, Binh
Chanh, Hoc Mo6n va Quan 12.

4.6. Do thi hoa

Hién nay Tp. HCM c6 13 quan ndi thanh, 6
quan méi va 5 huyén ngoai thanh. Viéc diéu
chinh cac don vi hanh chinh va thanh Iap cac
quan qua tig thoi ky 1a diéu minh chtng cho
tién trinh d6 thi hoa dién ra téc do cao & Tp.
HCM. C6 thé nhin thay kha rd viéc hinh thanh
khu d6 thi cling nhu khu d6 thi héa trude va sau
thoi gian nam 1997 qua bang 2.

Bang 1. Toc do bién doi (cm/nam) muwc nwée tram Phii An qua cdc giai doan

Tram lgégl_d;’g; Giai doan 2000 - 2015
Cuc tiéu 0,816 1,047
Trung binh 0,174 0,740
Cuc dai 0,420 1,820

Bang 2. Phdn khu do thi va do thi hoa o Tp. HCM

Phan khu  Khu vuc Khoéng gian Tén quan
Truoce 1997
1,3,4,5,6,10,11, Pha
1 DAth' 8 A~ A-th\h 9~y o9V b 9
o thi quan nQ1 than Nhuan
5 Khu do 4 qudn ven 8, Tan Binh, Go Vép
thi hoa quan v va Binh Thanh
Sau 1997
. 1,3,4,5,6,8,10,11, Phu
12 quan ndi thanh cii . . u
142 Dothi  valquintichtyTan . uan, TanBinh, Go
: V, qu; Vép, Binh Thanh, Tan
Binh cu ,
Phu
5 quAn méiva 1 qua
; Khu do té::l;ll i‘; ?mé‘r’lth?Ean Quan 2,7,9,12, Thii
thi hoa s Pic, Binh Tan

Chanh

TAP CHI KHI TUQNG THUY VAN
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Céc ban do phan b khong gian d6 thi (Hinh
10 - 11) cho thiy tir nam 1988 dén 2000, khu
giita TPHCM gdm 19 quan va 2 huyén phat trién
manh theo huéng tap trung mé rong ¢ khu vuc
phia Béc thanh phd, noi dit cao va khong bi anh
hudng boi triéu cuong, dac biét 1a doc theo cac
truc 10 chinh ¢ khu vuc ngoai thanh. Tuy nhién

tr nam 2000 dén nay thanh phd bat ddu mo
xudng phia Nam va phia Péng ciing v6i sy mo
rong trén cac hudng.

Béng 3 cho thay dién tich dat d6 thi tinh dén
nim 2014 chiém ti 18 43,3 % gan 1/2 dién tich
n6i d6 cii TPHCM va ting gap hon 3 14n so véi
nam 1988.

Bdng 3. Dién tich dat dé thi thay doi theo cdc nam qua phan tich anh vién tham so véi 1988

Nam  Diéntichdothi(km?) Ty 1¢ (%)dién tich so véinam 1988
1988 170,6526 100
2000 351,4059 2059
2009 4693284 275,1
2014 561,6045 329,1

Sy ting trudng dién tich dit do thi cac nim so v&i nam 1988 duoc thé hién nhu Hinh 12:

350 ~
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Hinh 12. Biéu dé tang truong dién tich do thi cdc nam so véi 1988

Tang truong dién tich khong gian do6 thi khac
nhau theo chu ky cua anh v¢ tinh quan sat. Trong
do giai doan 2009-2014 c6 do tang trudng cao

nhét, chimg t6 giai doan nay c6 sy bung nd do thi
hoa déng ké vé mit ting truong dién tich dit xay
dung chi trong vong 5 nam

Bdng 4. Dién tich dat dé thi TPHCM thay doi qua cdc giai doan

Dién tich (km?)
1988 -2000 2000 - 2009 2009 - 2014
Khéng d6 thi 1695,2274 1528,1496 1417,5306
D6 thi mat di 61,3035 110,4588 127,6479
Do thi mo rong 242,0568 228,3813 220,0131
Do thi gilt nguyén 109,3491 240,9471 341,4591

Xét vé phan bd khong gian, ké tir nim 1988
dén 2014, d6 thi phat trién tir cac quan ndi thanh
cll, mo rong dan ra céc quan méi dén céac huyén
ngoai thanh. O cac khu vuc ngoai thanh da va
dang moc 1én cac khu d6 thi mdi va xu hudng

TAP CHI KHI TUQNG THUY VAN

lap day dan theo thoi gian.

Ty 18 dién tich mat nuge Tp. HCM thay doi
qua cac nam tir phén tich anh vién tham duogc thé
hién qua Hinh 13:
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Hinh 13. Biéu do suy giam dién tich mat nuwoc vung tring, dam lay qua cdac nam

Bién dong dién tich mat nudc theo thoi gian
qua cac giai doan nam khac nhau nhu Hinh 14,
v6i dién tich phi mit nude ting dan theo céc giai

doan nam, dién tich mat nudc bi san lép thay thé
bang dat tréng hodc db thi.

g 2000
5 1600
; 1200
& 800
=
400
1988 - 2000 - 2009 -
2000 2009 2014
@ Phi méat nude 1472.203 1555.156 1652.2605
MMt nuéc mat di 172.9179 153.0153 93.3318
M Mat nudc mo rong 102.4218 89.9649 55.1862
H Nguyén mat nudc 360.3942 309.8007 305.8722

Hinh 14. Biéu dé bién dong dién tich khéng gian mdt mede qua cdc ndm

5. Két luin

Két qua nghién ctru cho thiy:

+ Trong vong 40 nam (1962 - 2014) xuét
hién 29 tran mua trén 100 mm. Trong d6 riéng tir
2011 -2014 da c6 12 tran mua trén 100 mm lam
qua tai hé thdng thoat nudc.

+ Khi triéu vuot dinh 1,5 m, phén 16n dién
tich (2/3) Thanh phd bj anh huong triéu cudng.

+ Hién nay, dan s6 ctia Thanh phd ting dén
10 triéu nguoi do d6 hé théng thoat nudc khong
thé tai duoc luong nudc thai hon gap 4 1an so véi
thiét ké.

Theo phan tich chi ra ring nguyén nhan chinh
gy ngap ung cho thanh phé H6 Chi Minh 1a do

diéu kién bit loi cua tu nhién (mua, tridu, ...) va
cac van dé trong cong tac quan 1y gay nén hé
thong thoat nudc qué tai. Hién nay, Thanh phd
chi tap trung vao 2 du 4n chdng ngap va chua
quan tim dén nhimg giai phap khac co thé gop
phan han ché tinh trang ngap tng. Do d6, bén
canh viéc tiép tuc xdy dung cac cong trinh chong
ngap theo quy hoach da dugc phé duyét, Thanh
phd ¢6 thé xem xét mot sé giai phap hd trg trong
diéu kién hién nay nhu phuc hdi hé thong kénh
rach, phuc hdi mang xanh cho Thanh phé va
giam dan dién tich bé tong hoa, xay dung hd diéu
tiét va tim cac giai phap k¥ thuat giam muc nudc
triéu va giam tac dong xam nhap man.

TAP CHi KHI TUQNG THUY VAN
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Hinh 15. Phén bé thay doi mdt nuwéc Tp.HCM giai doan nam 1988 - 2014
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2. Nguyén Ky Phung (2014), Atlas Khi tuwgng thuy vin Tp. HCM, Nha xuat ban Khoa hoc k¥
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3. S6 liéu muc nudce, mua giai doan (1980-2015), bBai Khi tugng Thuy van khu vuc Nam BJ.

4. Trung tam diéu hanh chuong trinh chdng ngap nudc (2015), Cam nang tuyén truyén Phong
chong ngdp bdo vé cong trinh thoat nudc trén dia ban thanh pho Ho Chi Minh.
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IMPACT ASSESSMENT OF SOME NATURAL FACTORS AND HUMAN TO URBAN
FLOOD HO CHI MINH CITY

Huynh Luu Trung Phung', Nguyen Ky Phung', Le Thi Hien?
"Department of Science and Technology, HCMC
Institute for Computational Science and Technology

Abstract: Ho Chi Minh City has a dense network of canals, which is very favorable for water
transportation and water landscape, but there are major obstacles to flooding and drainage. This
is an urban often affected by spring tide, heavy rain during the rainy season, outdated drainage sys-
tems are undergoing renovations causing flooding usually occurs on a large scale. This situation has
caused much damage to life, wealth and lives of people as well as affect the socio-economic devel-
opment of the city. To get an overview in recent years, the article gave a detailed assessment of nat-
ural elements (rain, tides, sea level rise) and human factors (emphasis on the process of
urbanization) to the city flooding problems. The analysis results have shown that the main reason is
the increasingly appearance of excess rainfall and rising tide under the impact of climate change,
rapid urbanization speeds as well as the city inappropriate sewer system planning to the present
development conditions. The results of the study also contributed to the basis of proposing a num-
ber of solutions to support the flooding situation in Ho Chi Minh City.

Keywords: Flood, Spring tide, Climate change, Urbanization.
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NGHIEN CUU XAY DUNG BAN PO PHAN VUNG HAN
HAN LUU VUC SONG BA TRONG BOI CANH
BIEN POI KHI HAU

Nguyén Nam Thanh', Tran Hong Thai', Bach Quang Diing'

Tém tit: Han han la mét loai hinh thién tai ¢ nhitng ddc thu riéng va tac dong cua han han
thwong xay ra trén mét pham vi rong 1om, thoi diém bdt dau ciing nhie két thiic thuong rat khé nhén
biét. Ung dung mé hinh SWAT mé phong dién bién dong chay cé tinh dén cdc yéu té bién déi khi hiu
dién ra trén heu viee séng la mot nghién civu c6 y nghia. Két qua mé phong ciia mé hinh SWAT trén
lieu viee séng Ba cung cdp va bé sung day di nhitng dir liéu can thiét dé tinh todn chi sé han thuy
van cho khu viee nghién civu nay. Nghién ciru nay da xdy dung dwoc ban do phdn viing han hdn luu
viee séng Ba theo kich ban nén va cdc kich ban BPKH. Tir ban doé phdn viing han han da phan tich,
danh gid dwoc tac dong ciia BPKH dén han han heu viee séng Ba. Két qua nghién ciru ndy ciing gop

phan hé tro cdc nha quan 1y hoach dinh chinh sach g phé véi han han hiéu qua ddc biét triede

tinh hinh bién doi khi hdu anh hieong ngay cang manh mé nhw hién nay va trong twong lai.
Tir khoa: Han thity van, SWAT, bién doi khi hdu, luu viec séng Ba.

Ban Bién tap nhan bai: 12/06/2019 Ngay phan bién xong: 20/07/2019

1. Giéi thi¢u

Han han khong chi anh hudng dén san xuat
ma doi séng, sinh hoat ctia nguoi dan luu vuc
song Ba cling dang bi anh hudng nghiém trong.
Nha méay nuée Sai Gon-An Khé duogc thiét ké
phuc vu gan 15.000 ho dan thudc thi xa An Khé,
huyén Dak Po va tinh toan co thé 1y nudc ¢ mirc
thap hon 2m so vi muc nudc thap nhat nhimng
nam trude day cia hd Thuy dién An Khé. Tuy
vay, kho han da khién ho thiy dién xuéng mtrc
thap nhat lich str, nha may budc phai dimg hoat
dong, nguoi dan khong c6 nudce sir dung trong 4
ngay lién tuc.

bai Khi tugng Thuy van khu vuc Tay
Nguyén da chi ra lugng mua nam 2018 trén luu
vuc song Ba chi dat khoang 60% va mua mua lai
két thiic sém nén kho han da dién ra ngay trong
mua mua nim ngoai kéo dai dén nam 2019. Pén
thoi diém cudi nam 2018, da xay ra tinh trang
thiéu nudc nghiém trong & luu vuc song Ba cling
kha nang chiu anh huong cia El Nino din dén
céc thang 2, 3, 4 ¢6 s tran mua ciing it hon quy
luat. Pong thoi mua mua 2019 ciing dén mudn
hon so véi quy luat dan dén kha nang thiéu nudc

Ngay dang bai: 25/08/2019

& phia Pong, Pong Nam Gia Lai s& rat nghiém
trong. Kho han kéo dai cling tac dong nghiém
trong dén hoat dong cua hé théng thuy dién trén
luu vuc song Ba.

So6ng Ba, dong song 16n nhit Tdy Nguyén
dang d6i mat véi dot han lich su. Trong khi do,
nhiéu nghién ctru da danh gia va bao céo vé tac
dong ctia han han ciing nhu bién doi khi hau khu
vuc Tay Nguyén, cao diém mua kho, han han c6
thé dién ra rat khc liét trong thoi gian dai [2,7,
10-14]. Do d6, cac cap chinh quyén dia phuong
can chii dong cac giai phap tng phé voi kho han,
giam thiéu thiét hai c6 thé xay ra.

Wilhite va Glant (1985) [17] phan han han
thanh 4 loai dua vao cach tiép can vé dinh nghia
han han: han khi tuong, han thuy véan, han nong
nghiép va han han kinh té xa hoi. Ba cach phan
loai dau tién, han han dwoc coi nhu mot hién
tugng vat ly, con riéng cach thir 4 dya vao tac
dong cua sy thiéu hut nuéce dén doi séng kinh té
xa hoi. Trong nghién cru nay chung tdi tap trung
vao han thuy van. Han thuy van 1a sy thiéu hut
cua thuy van bé mit va thuy van dudi bé mat
(dong chay bé mat, hd chira, nude ngﬁm). Mac

Téng cuc Khi tiwong Thity vin
Email: dungmmu05@gmail.com
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du, han han déu bat ngué)n tir su thiéu hut lugong
mua, tuy nhién han thuy van x4y ra ¢ cac h¢
théng thuy van khac nhau. Tan suit va muc do
nghiém trong cua han thuy van thuong dugc xac
dinh trén mot luu vuc song cu thé. N6 thuong
léch pha so véi han khi tugng va han nong
nghiép, béi vi han thiy vin c6 d6 tré do can thoi
gian dé sy thiéu hut lugng mua tac dong dén
nhitng dic tinh thity vin nhu d6 4m dat, dong
chay, myc nudc ngdm va hd chira. Do hé thong
thuy vin (song ngoi, hd chira) thuong duoc sir
dung cho nhiéu muc dich (kiém soat 1ii, tudi tiéu,
thuy dién, duong thuy, méi truong song...) di
lam phuec tap tdc dong cua han thuy van.

Mo hinh SWAT tich hop nhiéu mé hinh ctia
ARS dugc phat trién tir mo hinh mé phong tai
nguyén nudc luu vuc nong thon (Simulator for
Water Resources in Rural Basins - SWRRB)
[1,16]. Nhitng mé hinh gop phan vao su phat
trién cia SWAT bao gdm: hé thong quan li nong
nghiép vé& hoa chat, rira troi va x6i mon (Chem-
icals, Runoff, and Erosion from Agricultural
Management Systems - CREAMS) [4]; m6 hinh
nhiing anh huong cua sy tich trit nudc ngﬁm
(GLEAMS - Groundwater Loading Effects on
Agricultural Management Systems) [5], day la
phan mé rong cia CREAMS bao gom bén thanh
phéan: thay van, x6i mon/ bdi ling, su di chuyén
cta thudc bao vé thuc vat va dinh dudng va mo
hinh tinh todn nhitng anh hudng ctua cac hoat
dong san xuat dén su x6i mon (EPIC - Erosion
Productivity Impact Calculator) [15].

Trong nhiing nim gan ddy moé hinh SWAT
dugc nang cép rat nhiéu va tai Viét Nam duoc
nhiéu nghién ctru 4p dung: 1) Panh gia viéc bdi
lang trong ho chita nuéc cia dy an thiy dién, 2)
Ung dung mo hinh thong s6 phan bd SWAT dé
danh gia anh hudng cua viée sir dung dat dén bdi
ling ho chira nudc hd, 3) Nghién ciru danh gia
tac dong cua che phu rung téi dong chay va xo6i
mon tai cac luu vuc song, 4) Nghién ciru thiét
lap bo thong tin dir liéu phuc vu quan 1y tai
nguyén thién nhién ¢ luu vuc song, 5) Nghién
cuu tng dung m6 hinh SWAT tinh toan dong
chay va bun cat tai mot luu vuc song, 6) Nghién

BAI BAO KHOA HQC

clru tai nguyén nudc Ty Nguyén va van dé khai
thac st dung hi¢u qua, tir d6 dua ra céc giai phap
quéan 1y ngudn nudc trong luu vuc, 7) Ung dung
mo hinh SWAT danh gié luu lugng dong chay va
bdi lang tai mot luu vuce soéng, 8) Tich hop GIS
va SWAT trong danh gia tai nguyén nudce cho luu
vuc song [3,8,9].

Nghién ctru nay danh gia tac dong cua bién
ddi khi hau dén han han dua trén viéc xay dung
ban d6 phan ving han cho luu vyuc song Ba trén
co sO st dung mo hinh SWAT mophong dong
chay hién trang va cac kich ban duogc cong bd
nim 2016 ctua BO Tai nguyén va Moi truong. Két
quéa nghién ctru nay s& 1a dong gop nhét dinh vé
nghién ctru han thuy van ddi véi mot luu vue
song trong diéu kién bién d6i khi hau ngay cang
10 nét.

2. Phuwong phap nghién ciru

2.1. Ung dung mé hinh SWAT mé phéng
dong chdy va tinh chi sé6 han

2.1.1. Ung dung mé hinh SWAT luu vuc
nghién cuu

Mo hinh SWAT dugc tng dung dé mé phong
dong chay céc luu vuc nghién ctlru - bdo céo lya
chon luu vuc song Ba vi song Ba 1a con song 16n
nhét ving ven bién mién Trung, chay qua 4 tinh
mién Trung Viét Nam 1a Kon Tum, Gia Lai, bic
Lic va Phu Yén voi dién tich luu vue 13.900
km?. Két qua mo6 phong mua can song Ba sé&
danh gia dugc tac dong han han dén cua mot
trong nhitng khu vuc thuong xuyén chiu anh
hudng cua loai hinh thién tai nay.

Trong nghién ctru nay, dit liéu dau vao duoc
thu thap tai cdc co quan chic nang tai dia
phuong va tir cac ngudn dit liéu toan cau trén In-
ternet, bao gdm dir liéu khong gian 1a cac ban d6
chuyén dé ty 1€ 1:1000000 va dir liéu thudc tinh
1a 6 liéu thyc do tai cac tram quan tric, cu thé:

-Mb hinh cao d6 s6 DEM dugc thu thap tir dit
lidu cao do sd toan cau véi do phan giai 30x30m,
gia tri dg cao tur 65-2445m.

- Ban d6 thé nhudng cac luu vuc nghién ctru
duoc thu thap tur Atlas Viét Nam. Cac loai dat
dugc ma hoa theo quy dinh cia m6 hinh SWAT
bao gém d4t nau do, dat xam bac mau, dat den co
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tang loang 16, dat den nut né, dat mai bién doi
trung tinh it chua, dat niit né loang 10, dat phu sa,
dat glay trung tinh it chua. Ban d6 tham phu luu
vuc song dugc chia thanh bay loai dua trén ma
cia mo hinh SWAT bao gdom: cay lau nam, ciy
hang ndm, rirng rung 14, rimg thuong xanh, rung
hdn giao, dat chuyén dung va mat nudc.

Mang ludi song sudi, vi tri dia 1y cac tram khi
tuong thuy van va cac tram do mua trong va
ngoai luu vuc. Cy thé sb liéu dau vao su dung
cho mo6 hinh SWAT nhu sau: 1) S6 liéu khi tuong
bao gom nhiét do khong khi trung binh (tbi cao,
tdi thép) tai cac tram khi tugng: An Khé, AynPa;

2) Tai liéu mua trung binh ngay tai cac tram do
mua: Pomore, An Khé, Chuse, Dakdoa, Kbang,
AynPa, Cung Son; 3) Luu lugng dong chay
trung binh thang tai cac tram thuy van: An Khé,
Cung Son.

Sau khi rng dung m6 hinh SWAT mo6 phong
tinh toan dong chay mua can cho luu vuc song
Ba thoi ky 1981-2002 dé higu chinh va kiém
dinh mé hinh; tinh toan hé sb han cho luu vuc
song Ba véi thoi ky lya chon 1a ndm 2006.

M6 hinh SWAT dugc danh gia muc do
chinh xac dua vao cac chi ti€u danh gia nhu
bang duoi day:

Bdng 1. Phén cdp chi tiéu thong ké danh gid mike dd tin cdy két qua mé phong ciia mé hinh theo

thang [6]
Chi .
fieu PBIAS (%)
Mtc NSE Luu luong Téi lugng bun
do dong chay cat
RAt tdt 0,75<NSE<I1,00 PBIAS<+10 PBIAS<+15

Tét
Pat

Khon
g dat

0,75<NSE<1,00
0,50<NSE=<0,65

NSE<0,50

PBIAS>+25

+10< BIAS<£15 +15<PBIAS<+30
+10<PBIAS<£15 +I15<PBIAS<£30

PBIAS>+55

M0 hinh danh gié d6 chinh xéac thong qua cac
dic trung thdng ké véi O 1a gié tri thuc do tai
thoi diém i; Ow 1a gia tri thuc do trung binh, Py
1a gi4 tri m6 phong ctia md hinh tai thoi diém i;
Py 1a gid tri m6 phong trung binh ciia mo hinh; n
1a s6 cac gia tri quan tric.

Hé sb hiéu qua Nash (1) dugc st dung dé do
muc do lién két gilta cac gia tri thuc do va mo
phéng, dugc tinh toan theo cong thurc:

phias = 1 — 2= 0 X P 9 i1 P (1)

i-10i

Hé s6 can bang tong luong PBIAS (2) 14 su
phu hop gitra trung binh dy bdo va trung binh
quan trac. Hé s nay ciing xac dinh xu hudng tri
trung binh cua gia tri du bao 16n hon hay nho
hon tri trung binh quan tréc, tinh theo cong thirc:

i=10i —Xisa P
PBIAS =1- 2= L 2= 1 (2)
i-1 Oi

Hé s twong quan Pearson R? 1a thuéc do do
chat ché ctia méi quan hé tuyén tinh gitr bo gia tri
thuc do 1a moé phong. Muc dich cua mé phong

x 100%

x 100%
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khi hé sb twong quan dugc sir dung 13 dé ham
muc ti€u cuc dai hoa toi 1. Tuy nhién, kha nang
dat gia tri tuyét di kho co thé dat dugc nén gia
tri R2 (3) thuong duoc chip nhan khi dat két qua
trén 0,5.
R2 = (Z?:l 0; — Op) (P; — Ptb)2
2100 = 00,)) (X, (P — Py)?

3)

2.1.2. Ung dung phan mém ArcGIS

Phan mém ArcGIS dugc st dung dé: 1) tao
va chinh stra dir liéu tich hop (dir li¢u khong gian
v6i dir liéu thudc tinh), 2) truy van dit liéu khong
gian va dir liéu thudc tinh tr nhiéu ngudn va
béng nhiéu cach khac nhau, 3) hién thi, truy van
va phan tich dit liéu khong gian két hop voi dir
lidu thudc tinh, 4) thanh 1ap ban d6 ¢6 chat lugng
t6t.

2.1.2. Xdy dung kich ban mo phong dong
chdy mia can tinh dén BPKH

Dé x4y dung ban dd phan ving han han trong
bbi canh BPKH, nghién ctru nay di tinh toan chi
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s6 han thuy vin xét d&én BDKH, cic mod phong
ctia mo hinh SWAT duoc thiét 1ap véi lugng mua
bién doi theo kich ban bién doi khi hau, nuéc
bién dang cho Viét Nam do B9 Tai nguyén va
Moi truong cong bd nam 2016. Nghién ctru lua
chon kich ban RCP4.5 va RCP8.5 ¢ mo phong
tinh toan chi s6 han thuy van..

Han han, thiéu nu6c xay ra khic nghiét nhét
vao cac thang mua khd, do d6 nghién ctru tap
trung mo phong bién ddi dong chay luu vuc song
Ba theo bién ddi lugng mwa mua hé trong kich
ban BDKH. . Bang 2 duéi day 1a thé hién bién
ddi lwong mua mua he theo kich ban BDKH cho
04 tinh thudc luu vuc song Ba.

Céc kich ban mé phong thiét 1ap trong nghién
clru

- Kich ban 1 (KB1): M6 phong va xay dung
ban d6 phan ving han han luu vyc séng Ba hién
trang.

- Kich ban 2 (KB2): M6 phdng va xay dung
ban d6 phan ving han han luu vuc song Ba thoi
ky 2046-2065 theo kich ban RCP4.5.

- Kich ban 3 (KB3): M6 phong va xay dung
ban d6 phan ving han han luu vuc séng Ba thoi
ky 2046-2065 theo kich ban RCPS.5.

Bdng 2. Bién doi lwong muwa mita hé kich ban
BDKH(Don vi:mm)

Tinh RCP4.5 RCP8.5
Phi Yén -1,4 (-13,0<9,8) 9,6 (0,8+18,2)
Kon Tum 8,6 (-1,8v19,3) 4,5 (0,4+8,6)
Gia Lai 0,7 (-10,1+8,8) 2,1 (-3,5+7.,8)
bk Lak 5.1(-11,9:22) 04 (-4,8+5.7)

Sau khi mé phong cac kich ban xét d&én bién
d6i khi hau nhu Bang 2, tinh toan lai cac chi s6
han thuy vin twong Gng cac kich ban trén. Két
quéa cac thanh phan can bang nuéc nhu lugng
mua, bdc hoi tiém ning, luu lwong dong chay
duoc trich xuat tir mo hinh phuc vu cho qua trinh
tinh toan hé s6 han trén luu vuc.

Trén co so tai lidu bdc thoat hoi tiém ning,
lwgng mua va luu lwong dong chay trung binh
thang m6 phong theo cac kich ban Iya chon trén

BAI BAO KHOA HQC

cac luu vuc thudgc vung nghién cttu, tinh toan hé
6 kho, hé sb can va hé s han theo céc cong
thirc:

Phuong phép nghién ctru trong bao cdo dua
trén co s tinh toan hé s han (4) cho cac tiéu luu
vuc voi lugng bde hoi nude tiém nang tinh toan
biang mo hinh Penman - Monteith, lugng mua
trung binh xac dinh bang phuong phap da giac
Thiessen va luu lugng trung binh cac tiéu luu
vue, cu thé theo cac cong thirc sau:

Khan =4 KkhéKcan “4)

Trong d6 Kins: hé s6 kho biéu thi mirc d¢ han
khi tuong; Kean: hé s6 can nudc song biéu thi
mirc d6 phong phu vé& ngudn nude vao thoi ky
nao do trong nam.

Heé s6 kho (5) phu thudc chu yéu vao hai yéu
t6 1a mua va tiém ning bdc hoi. Theo ban chat
vat 1y cua hién tuong, khi lugng mua (nguén
cép) nho hon luong bdc thoat hoi nudc (tiéu hao)
s& gy ra su thiéu hut, c6 nghia 1 c6 kha ning
sinh han. Bao céo st dung chi ti€u phan han theo
cong thuc:

X
Kino =1 — ET, (5)

Trong d6 X 1a luong mua thang; ET, 13 bdc
thoat hoi tiém nang.

Hé sb can nude song (6) duoc tinh theo cong
thurc:

Y

0.0 (6)

Trong d6 Qj: 1a luu lugng nudc song trung
binh trong thuoi ky thir j ciia nam thir 1; Qi 1a luu
luong song trung binh nam thtr 1; Q. 1a luu lugng
nude song trung binh nhidu nam.

Nhu vay hé s6 Kne 12 hé s6 biéu thi muc do
han (ca kho va can) cho thoi diém xudt hién va
noi sinh han cu thé. Hé sb han dugc tinh toan cho
tung tram khi twong nam trong luu vuc hodc lan
can luu vuc song. Kna duge xac dinh khi déng
thoi Kins va Kean 12 duong.

Phan cép muc do han: chi ti€u phan cép muc
d6 han dua theo dién bién thyuc té cac nim. Co
thé 4n dinh:

Khan = 0,5: D4u hiéu sinh han;

0.5 < Kpan < 0.6: Han nhe;

0.6 < Khan < 0.8: Han vira;

0.8 < Knan< 0.9: Han ndng;

Kean =1-
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0.9 < Kpnan< 1: Han dac biét.

Hé sb han han tinh theo cong thirc trén c6 uu
diém biéu thi diy du mbi tuong tac giita cac yéu
t6 chinh chi phdi han nhu mua, boc thoat hoi
nude tiém ning, luu lugng nam va luu lugng
trung binh nhiéu nam, do do tranh duge sai sd
(néu chi dung luong mua hodc mirc d6 can trong
song thi d§ chinh xac thép); thé hién rd muc do
han cua timg thoi doan han nhét trong nhiing
thoi khoang khac nhau trong nim; c6 thé dung
dé xay dung ban dd phan vung han. Nguoc lai,
nhugc diém ciia n 1a néu ap dung cong thirc tinh

e srnrL

Wiy

Clui ehich
[ A
Mirc by bim [ =0
[ nm ube £
I e nong !
L Nan vin
P kning b [*

AT e

Hinh 1. Ban do phdn cdp han Kich ban I liru
viee song Ba

hé s6 kho va dong chay can cho nhiing ving
chura ¢6 s6 lidu thi d6 chinh xac khong dam béo.
Tuy nhién, diéu nay da duogc khéc phuc nho su
hd trg clia md hinh SWAT.

3. Két qua va thao luin

Két qua tinh toan thé hién trong cac ban do
phan ving han han trong bdi canh BDKH xay
dung cho luu vuc song Ba tuong ung céc kich
ban mo phong Hinh 1,2,3. Két qua mé phong 03
kich ban trén cho thay: Tac dong BDKH da thé
hién kha rd nét thong qua ban d6 phan ving theo
muc do han han.

Chi thich
e sing, sudi .
[ Ramh gidii rinh | -
Mire d han hin
__ Hannhe
I oo g
Ham vim

Hinh 2. Ban do6 phdn cdp han Kich ban 2 leu
viee song Ba

Chil thich

Mirc &) han hin
L Hanmhg
B Hun nong
Han viza
IO Khimg han [®

Vmcure

Hinh 3. Ban do6 phdn cdp han Kich ban 3 lwu viee séng Ba
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Két qua thé hién rd hon qua Bang 3 thong ké
dién tich han han theo mirc d¢ ctuia 03 kich ban
mo phong.

BAI BAO KHOA HQC

dugc quy dinh, co thé nhan théy tai luu vuc song
Ba chua xuit hién han dic biét nghiém trong
trong ca 3 kich ban mé phong. Cac chi sé kho

Bdng 3. Théng ké dién tich han theo cdc kich ban han sau khi tinh toan stir dung phf?m mém ArcGIS

Dién tich (km®)
Mirc @6 han
KB1 KB2 KB3
Khoéng han 3983,2 1673,2 1279,8
Han nhe 628,6 20332 4376,2
Han vira 4675,5 4737,2 5287,4
Han nang 3174 1697,5 1989,2
Han dac biét 0 0 0

Théng ké Bang 3 cho thiy dién tich khong
han hién trang la 16n nhat gﬁn 4000 km?, trong
khi két qua mo phong cac kich ban xét dén tac
d6ng bién doi khi hau c6 thé nhan thiy dién tich
khong bi han ngay cang giam, theo kich ban RCP
4.5 giam con gan 2000 km? va kich ban RCP 8.5
chi con trén 1000km?2. C6 thé nhan thiy BDKH
anh huong kha nghiém trong dén tinh hinh han
han luu vyc song Ba, di¢n tich khong bi anh
hudng han han ngay cang giam theo cac kich ban
mé phong. Ddng nhét véi xu thé do, dién tich
han nhe; han vira; han nang tang dén theo céc
kich ban md phong. Piéu nay cang minh chimg
anh huong cuia BDKH dén han han luu vuc
nghién ctru. Néu dién tich han nhe véi kich ban
nén chi trén 600km? thi dién tich d6 da ting 1én
trén 2000km? cho kich ban 2 va trén 4000km?
cho kich ban 3. Dién tich han vura tang tu
4600km? 1én gﬁn 5300km?; dac biét han nang da
x4y ra nghiém trong hon han, dién tich han
ning kich ban 2 va kich ban 3 tang gép 5 lan so
voi dién tich han nang kich ban nén. Han nang
anh huong nghiém trong khong chi dén san
xuat ma con anh huong nghiém trong dén van
dé cép nudc ngot phuc vu sinh hoat cho luu vyc
nghién ctru.

Mo hinh SWAT da phan chia luu vuc song
thanh cac tiéu luu vuc voi luong dong chay nhan
dugc sinh ra tor mua l1a khac nhau. Vi cong thue
tinh chi s6 han thuy vin, moi luu vuc s& c6 mot
chi s kho han tuong tng lugng dong chay sinh
ra do mua trén luu vuc do; véi 5 mare do han

dé phan khu cac ving v6i cac mire d6 han twong
g (thé hién qua cac ban d6 phan ving han phia
trén). Co thé muc d6 han va dién tich han qua
cac kich ban con phai tinh toan thém vé do tin
cay, tuy nhién xu huéng han han dudi tac dong
BDKH la hop 1y, diéu nay thé hién truc quan
dién tich anh huong tuwong rng cac murc han tai
luu vuc song Ba qua cac kich ban mo6 phong.
Muc do han trén luu vuc song Ba theo cac
kich ban khac nhau ciing dugc thiy rd trong
Hinh 4. Cac kich ban cho théy muc do han viua
chiém wu thé hon trén ba kich ban nay. Mtrc do
han nang, han vira xuét hién cao nhét ¢ kich ban

RCP 8.5.

Khong hgn
Mie 9 han

Hinh 4. So sanh dién tich han qua cdc kich ban

6000

5000

s
&
g
g

=Kich bin |
3000 =Kich ban 2

Kichbin3
2000

Dign tich han (km2)

2
8
H

Han ning

<

Han nhe

Nhu véy c6 thé timg dung hiéu qua mé hinh
thuy vin vao hd trg qua trinh danh gia tac dong
ctia bién ddi khi hau dén han han luu vuc song
Ba theo khong gian va thoi gian cling nhu phat
trién dé co thé xay dung ban dd du bao han han
gitp cac nha quan 1y c6 thé hoach dinh chinh
sach tng ph6 vai han han hiéu qua dac biét trude
tinh hinh bién d6i khi hau anh hudéng ngay cang
manh mé& nhu hién nay.

4. Két luan

Nghién ctru da tmg dung thanh cong mo hinh
SWAT m6 phong qua trinh dong chay dién ra
trén luu vuc song Ba. Két qua cho thdy mé hinh
SWAT c6 thé tmg dung dé mo phong tinh toan
dong chay mua can cho khu vuc nghién ctru. Két
qua md phong ctia mo hinh SWAT s& cung cip
va bd sung day du nhitng dit liéu can thiét dé tinh
toan chi sé han thuy van khu vuc nghién ciru.
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Két hop cong thure tinh chi s6 han thuy van va  dugc tac dong cia BDKH dén han han luu vuc
phan mém ArcGIS, nghién ctru di xay dung song Ba. Véi cac két qua tinh toan duoc, nghién
dugc ban db phan ving han han luu vuc song Ba  ctru ndy dwa ra mot sé dénh gia tic dong cta bién
theo kich ban nén va cac kich ban BDKH. Ttr  ddi khi hau dén han han luu vuc song Ba.

ban d6 phan ving han han da phan tich, danh gia

Loi cam on: Ket qua cua bai bao la mot phan ket qua cua lugn van hoc vién cao hoc Nguyén Nam
Thanh voi tieu dé “Tac dong cua bién doi khi hau den han han luwu viee song Ba ™.
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INVESTIGATING TO ESTABLISH THE DROUGHT CLASSIFICATION
MAPS IN THE BA RIVER BASIN IN THE CONTEXT OF CLIMATE
CHANGE
Nguyen Nam Thanh', Tran Hong Thai', Bach Quang Dung!

'Vietnam Meteorological and Hydrological Administration

Abstract: Drought is a type of natural disaster that has typical characteristics and the impact of
drought usually occurs over a wide range, and the beginning and ending are often difficult to iden-
tify. In this study, the SWAT model used to simulate the flow changes taking into account the climate
change factors in the Ba River basin is a significant study. The simulation results of the SWAT model
provide the necessary data to calculate the hydrological drought index for this study area. This study
has built the drought classification maps in the Ba River basin based on the baseline scenarios and
climate change scenarios. Using the drought classification maps can analyze and assess the impact
of climate change on drought in the Ba River basin. The results of this investigation also contribute
to support for policymakers to effectively concern with the drought, especially climate change is re-
cently happening and in the future.

Key words: Hydrological drought, SWAT model, climate change, Ba River basin.
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TINH TOAN TY LE PHAN CHIA LUU LUQNG UNG VOI
CAC CAP LU TAI NGA BA BAY YEN TREN HE THONG
SONG KONE - HA THANH TINH BINH PINH

Tran Kim Chéau', P§ Anh Pirc2, Bui Manh Biing?

Tém tat: Viéc phéin chia lweu lwong tai cdc ngd ba séng la mot van dé phire tap, né déng vai tro
quyét dinh dén ché dj thity luc ciia hé thong song ciing nhir cdc tiéu chudn phong chong i ¢ ha luu
cdc nhanh séng. Trong nghién ciru nay, cdc tdc gid sir dung cdc mé hinh thity liec nham tinh todn ty
1¢ phén chia huu livong vdo cdc nhanh séng ciia hé thong séng Kone - Ha Thanh tai ngd ba Bay Yén
Ung véi cdc cap luu lwong . Nghién civu cho thdy lwong nwée chuyén qua cac nhanh séng c6 xu
thé khéng dong nhat khi lii tang. Doi véi trdn lii [om, tong lwong nude chuyén qua cdc nhanh song
chi khoang 72% lwong nuéc dén nga ba. Trong dé 40% chuyén qua nhdanh chinh séng Kone. Lwong
nude qua cac nhanh Dap Pd va Go Cham lan lwot la 18% va 14%. Nhitng gid tri nay la co sé nham

xdc dinh cdc tiéu chudn phong lii khdc nhau cho cdc cong trinh nam ¢ ha du.
Tir khoa: Kone - Ha Thanh, phin chia heu lirong, Mike Flood, Bdy Yén.

Ban Bién tap nhan bai: 12/6/2019  Ngay phan bién xong: 15/7/2019 Ngay dang bai: 25/11/2019

1. Mé dau

Luu vuc séng Kone - Ha Thanh nam chu yéu
trén dia gidi hanh chinh tinh Binh Dinh. Day 1a
lwu vue séng co dia hinh phan b phirc tap khong
¢6 vung chuyén tiép giita ving ndii cao va dong
bang. Cu thé, thuong ngudn cua séng doc dic
trung cho song mién niii, dén ngi ba Bay Yén,
tai day d6 doc long dén giam manh va hinh thanh
cac phan luu chia luu lugng vao cac nhanh song
c6 tén 1a Go Cham, DBap Da. Sau do cac nhanh
song phan, nhap tao thanh mang ludi song ngoi
chang chit truée khi chuyén tiép qua Dam Thi
Nai va d6 ra bién. Chinh vi nhimng dic trung nay
lam cho ché do thuy luc trén song chinh va cac
phan luu c6 quan hé mat thiét véi nhau, phan nao
gdy kho khan trong viéc kiém soat 1ii, cong tac
phong chéng thién tai.

Theo Quyét dinh sé 1588/QD-TTg [1] ngay
24/10/2012 cua Thu tuéng Chinh phu quy dinh
tiéu chuan phong chdng lii ving ha luu song
Kone 1a chdng lii chinh vu 5% cho thanh phd
Quy Nhon va chdng 1ii s6m, 1 mudn 10% phuc
vu san xudt. Van dé dit ra trong nhimg trudng

"Truong Dai hoc Thuy Loi
2Vién Khoa Hoc Loi Viét Nam
Email: kimchau hwru@tlu.edu.vn

TAP CHI KHI TUQNG THUY VAN

hop I 16n hon tran i twong duong I som, 1
muodn 10%, s€ xay ra hién tugng tran bo song tai
mot sd vj tri khong c6 cong trinh bao vé hoac dia
hinh thap. Piéu nay s& giy kho khin trong viéc
xéc dinh tiéu chuan phong chdng 1ii cho cac khu
vuc, cac cong trinh khac nhau ¢ khu vuc ha du.

Tur nhitng doi hoi nay can phai xac dinh ty 16
phan chia luu lugng tai nhanh cac nhanh song
cho cac cép d0 1d khac nhau lam co so cho viéc
dé xuét cac giai phap phong chdng 1 cho ving
ha du.

¥ - goap:Binh Thanh

b
i

hanh chinh Kone

INhinh Go Cham|

&\ T o
W) ‘BapBayYsj

Hinh 1. So d6 ving nghién ciru
2. Phuong phap nghién ciru va tai li€u thu
thap
Dé tién hanh danh gia ché do thuy luc cua
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khu vuc nghién ctru, cac tac gia tién hanh tién
hanh x4y dung mé hinh két hop 1&2 chiéu Mike
Flood mé phong ca hé théng mang luéi song
Kone Ha Thanh. Pay 1a by cong cu dugc DHI
phat trién, rat thich hop tinh toan cho cac khu
vuc song co hién tuong tran bo nhu ¢ khu vuc
nghién ciru [2, 3]. SO di phai thiét 1ap ca hé thong
song vi dic diém cia khu vuc nay rat phic tap.
Céc song trong hé thong dugc dan ndi v6i nhau
mot cach chang chit. Diéu nay lam ché d6 thay
Iuc cua hé théng song co mdi lién hé chit ché
v6i nhau theo khong gian. Cac yéu té dong luc
tai mot vi tri trén song nay co thé anh hudng dén
yéu tb dong lyc cua nhiéu vi tri trén cac song
khac.

Ha luu hé thong séng Kone - Ha Thanh gom
c6 5 song chinh chia thanh 14 nhanh song. Tu

BAI BAO KHOA HQC

dit liéu dia hinh, mat cét ngang, trac doc song
duoc do dac trén hé théng song Kone-Ha Thanh
va cac song nhanh, tién hanh thiét 1ap so d6 thay
luc 1 chiéu mang lu6i song, subi. S lugng cac
mit cit trén dong chinh ciing nhu cac nhanh
duoc théng ké chi tiét & Bang 1.

Bién trén la duong qua trinh Iuu luong xa ra
tir cac hd Dinh Binh, Thuén Ninh, Nai Mét, Nuai
Thom va luu Iugng tai vi tri tram thuy van Ha
Thanh. Bién dudi la qua trinh myuc nude triéu tai
tram thuy van Quy Nhon. Bién nhap luu khu
giita dugc duoc ké thira tir két qua tinh toan tir
mod hinh mua rao dong chay trong nghién ctru
ciia B Anh Dirc va cs (2018) [4]. Cac khu gitra
c6 ngudn bd sung dong chay dang ké cho hé
thong song.

Bdng 1. Théong ké cac nhdanh séng trong mé hinh

Tén song Poan Chi(ill)déi S6 mat cat
Kone Tir ho Dinh Binh dén dam Thi Nai 83513 84
Nui Mot Tir xd Nhon Tan dén Nhon Hoa 16931 56
bap ba Tir x4 Nhon My dén dam Thi Nai 32714 47
Go Cham Tir x4 Nhon Khanh dén xa Phuéc Hoa 20602 23
Thuan Ninh  Tir xd Binh Tan dén xi Binh Hoa 13793 12
Cay My Tir xa Phudce Hiép dén xa Phudc Hoa 7299 10
Tan An Tir x3 Phude Hiép dén dam Thi Nai 11482 9
Thanh Hoa Tir x4 Nhon Hoa dén xa Phudc Nghia 10778 20
Truonng Uc  Tir xd Diéu Tri dén ddm Thi Nai 12937 26
Ha Thanh Tir xd Phuéc Thanh dén dam Thi Nai 20626 21
Nui Thom Tir x3 Phude Thanh dén xa Diéu Tri 10849 14
Nhanhl Tir x4 Diéu Tri dén x4 Nhon Binh 8561 14
Nhanh2 Tir xd Nhon Phu dén dam Thi Nai 7620 10
Déam Thi Nai 15864 8
Quanh Vat Tir xd Nhon My dén xa Cat Nhon 19398 10
Vin Lang Tir xd Nhon An dén xa Cat Chanh 15822
Nhanh Kone Mgt nhanh nho ctia song Kone 3227 2
NhanhC Tir xd Diéu Tri dén dam Thi Nai 9155 13
Tranh 955 6

TAP CHi KHI TUQNG THUY VAN

S6 thang 08 - 2019



BAI BAO KHOA HQC

Trong mé hinh hé théng dudng giao thong,
dé song, cac dap dang, cac cdng qua duong ciing
duogc cac tac gia md phong dé dam bao dung véi
hién trang cua vung nghién curu.

Pham vi mién tinh cia mé hinh 1 tir ha luu hd
chira Dinh Binh xudng dén dam Thi Nai, dia
hinh khu vyc tinh toan trong ddi bang phang va
mang ludi song ngdi kénh rach chang chit nén
nghién ctru str dung ludi tam giac dé tinh toan.
Pé dam bao d6 chinh x4c cho qua trinh mo
phong dong chay 1 khu vuc nghién ctru va ludi
nay khong qua rong va tiét kiém thoi gian tinh
toan, du an st dung ludi 6 ludi tam giac voi dién
tich mdi 6 ludi tbi da 1a 6000m? twong duong
mdi canh tam giac 1a khoang 117m. Két qua tao
ludi trong md hinh cho thay khu vyc tinh toan
duoc chia thanh 192748 6 ludi.

Trong nghién clru nay, cac tac gia su dung 2
m6 hinh 1 dién hinh 2013 va 2016 lan luot 1 1d
chinh vy va i mudn da xay ra trén luu vuc dé
thu phong cho 1ii cac tan suét 1 chinh vu va 1
mudn. SO lidu tinh toan muc nudce tai mot sb
tram do va tai cac dap dang dugc so sanh voi sb
liéu do dac dé dam bao do chinh xac trong viéc
mo phong ché d6 thuy dong luc hoc hé thong
song Kone - Ha Thanh.

3. Két qua

Nghién ctru d@ mdé phong thanh cong hé
thdng song Kone -Ha Thanh bang mé hinh thuy
luc Mike Flood. Két qua mé phong sat véi thuc
té va dugc thé hién ¢ hinh v& va bang biéu dudi
day.

Tram TV Binh Nghi

Thoi gian

My nuGc tinh todn (m) - =m—=Muyc nuéc thuc do (m)

Hinh 3. Duong qua trinh myc nudc tinh toan
va thyc do tram Binh Nghi nam 2013

Bdng 3. Két qua hiéu chinh mé hinh

Cao trinh myc nude (m)

Tram /
A A N ) A Nash
bépdang L2013 Tinhtoan Chénh léch

Binh Twong  19.35 19.02 -0.33 0.87
Thanh Hoa 9.68 9.20 -0.48 0.90
Diéu Tri 6.56 6.43 -0.13 0.91
Binh Thanh 153 15.35 0.05
Biy Yén 14.8 14.93 0.13

Khu vipe nga
3 Bay Yén

Hinh 2. M6 hinh thuy luc Mike Flood
Bang 2. Cac kich ban tinh todn

KB M6 ta

KB Ol Mo phong lii sém, muén tan suét 10% tmg
véi diéu kién hién trang cua khu vuc

KB 02 Mo phong lii sém, mudn tan suét 5% tmg
voi dieu kién hién trang ctia khu vuc

BB 03 M6 phong 1ii chinh vu tn suét 10% tmg
véi dieu kién hién trang cua khu vuc

KB 04 Mo phong lii chinh vu tan suit 5% tmg véi

dicu kién hién trang ctia khu vuc

TAP CHI KHI TUQNG THUY VAN

Dua trén bg thong s6 mo hinh thuy luc kiém
chung, tién hanh tinh toan cac kich ban nhu
trong bang 2. Cé s¢ lya chon cac kich ban tinh
toan dua trén cac tiéu chuan chdng 1 cua céac
khu dan cu va cac cong trinh phia ha luu. Dya
trén ké qua mo hinh dé tinh toan ty 1 phan chia
luu lugng tai cac nhanh song thudc nga ba Bay
Yén.

Tir két qua hiéu chinh kiém dinh ctia mé hinh
cho thay mé hinh mo6 phong kha tdt véi thuc té,
do vay nhom tac gia 4p dung mé hinh nay dé mo
phong cho cac kich ban tinh toan.

Két qua tinh toan ty 1& phan chia luu luong
phan dugc chia tir song Kone vao cac nhanh
song Go Cham, Dap Pa va con lai trong & song
Kone thé hién & bang 4. Trong bang nay luu
luong dinh 1l vao cach nhanh song dugc tinh ty
1¢ v6i luu luong dinh 11 tai vi tri trudc phan luu

S6 thang 08 - 2019



cua song Kone va nhanh PBap ba, gia tri dugc
ghi s6 trong ngoic). Trong cac kich ban tinh toan
nhan thdy hién trang long dan cac song chinh
dam bao thoat It som, mudn 10% (Hinh 5).
Trong truong hop nay dd xuat hién ving ngap ¢
ha du, nhung chi & gﬁn Pam Thi Nai. Hién tuong
ngap nay 1a do anh hudng cia thuy tridu, khong
phai do 1ii trong song.

Déi voi 1 sém, [ii mudn tan suit 5%, chi con
long dan nhanh Pap P4 tai dugc luong 1ii nay.
Bit dau c6 hién twong tran bo ¢ nhanh Go Cham
va trén nhanh chinh séng Kone nhu hinh 6. Tuy
nhién luong tran bd khong 16n khi tong luong
chay qua 3 nhanh song ciing gin bang (98%) luu
lwong trude phan luu vao ngd ba. Dua trén két
qué tinh toan kich ban 02 ¢ bang 4, nhan thay
day 1a nhitng gia tri ngudng dé xac dinh kha
nang tai cua long séng tng véi diéu kién hién
trang. Nhirng gia tri nay s€ l1a co s cho viéc xac
dinh hanh lang thoat 1&i cho mdi nhanh soéng.

Tram TV Binh Nghi

Murc nuée (m)

Thoi gian

—Murc nuéc thuc do (m) = Murc nuéc tinh todn (m)

Hinh 4. Duong qua trinh myc nuoc tinh toan
va thuc do tram Binh Nghi nam 2016

Bdng 4. Két qua kiém dinh mé hinh

Cao trinh myc nude (m)

Tram Nash
Lu 2016 Tinhtoan Chénh léch
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nga ba. Trong do6 khoang 40% luong chay qua
nhanh song Kone. Luong nudc qua nhanh Go
Cham khoang 15% va khoang 18% qua nhanh
Dap ba.

Tir két qua tinh toan ¢ bang 4 cho thiy, xu thé
thay ddi & cach nhanh séng ciing khong giéng
nhau. Khi Iii tang 1€n, ty 1€ dong chay qua nhanh
chinh song Kone c6 xu hudng giam, nguoc lai &
nhanh Go Cham ty 1¢ nay lai tang Ién, trong khi
d6 xu thé khong rd rang & nhanh Pap Da.

m tatistical maximum : Total water depth

1555000

1555000

1525000

1520000

Hinh 5. Murc do ngadp lut ung voi lii som,
muon 10%

m Total water depth

1565000

1850000

1530000

500000 500000 510000 520000 530000 540000
im

Hinh 6. Murc do ngdp lut vng voi lii som,
muoén 5%
Bang 5. Luu luwong (m’/s) va ty 1é phan
chia vao cac nhanh song

Kich ban bap ba Go Cham Kone Tong

Binh Tuong 18.86 18.74 -0.12 0.91
Thanh Hoa  9.52 9.66 0.14 0.94
Diéu Tri 5.95 6.06 0.11 0.90

Khi 1t 16n twong duong hodc 16n hon 1i chinh
vu 10% nhu & kich ban 03 va 04, hién tugng tran
bo x4y ra & tit ca cac nhanh séng. Trong nhimng
truong hop nay, tong luu lugng qua 3 nhanh
song chi chiém khoang 72% lugng lii vé truong

KB 01 163 (20%) 84.6 (10%) 583 (70%) 831 (100%)

KBO02  386(22%) 239 (14%) 1058 (60%) 1683 (98%)

BB 03 720 (19%) 530 (14%) 1568 (41%) 2817 (73%)

KBO04 776 (17%) 672 (15%) 1759 (39%) 3208 (71%)

TAP CHi KHI TUQNG THUY VAN
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4. Két Luan

Nghién ciru da thiét 1ap cac mo hinh thuy luc
cho hé théng séng Kone - Ha Thanh. Két qua ctia
moé hinh phu hop véi sé liéu do dac thuc té xay
ra. Thong qua mo hinh, céc tran 1{i tng véi 4 tran
1&l tng véi tan suét thiét ké dugc tinh toan. Két
qua cho thdy, 10ng song c6 kha ning tai dugc
tran 1ii s6m, mudn véi tan suat 10%. Ddi véi tran

bo, tuy nhién mic do ngap lut khong 16n. Nghién
ctru ciing chi ra rang khi 1i nho khong c6 hodc co
hién tugng tran bo it, lvu lugng qua nhanh song
Kone sau ha luu dap Bay Yén chiém tir 60 -70%
dong chay trén séng Kone trudc phan luu. Dbi
v6i nhitng tran 1 16n, ty 1 nay giam xudng con
khoang 40% trong s6 72% luu luong chuyén
trong cac long song.

It sém, It mudn 5% xuat hién hién tugng tran

Tai Liéu Tham Khao

1. Thu Tuéng Chinh Phu (2012), Quyét dinh Phé duyét Quy hoach thity loi khu viee mién Trung
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ESTIMATING THE RATE OF FLOW DISTRIBUTION INTO THE
TRIBUTARIES WITH DIFFERENT FLOOD SCENARIOS AT BAY YEN
JUNCTION IN KONE - HA THANH RIVER SYSTEM

IN BINH DINH PROVINCE
Tran Kim Chau', Do Anh Duc?, Bui Manh Bang?
'Thuyloi University
2Vietnam Academy for Water Resources

Abstract: Flow distribution at the confluence of rivers is a complex issue. It plays a decisive role
in the hydraulic regime of the river system as well as the flood control standards in the downstream
of the tributaries. In this study, the authors used hydraulic models to estimate the rate of flow dis-
tribution into the tributaries of the Kone - Ha Thanh river system at the Bay Yen junction in corre-
spondence to the different flood scenarios. Research showed that the amount of water transferred
through tributaries had a tendency to be heterogeneous as floods increase. To a major flood, the
total amount of water transferrved through the tributaries was only about 72% of the water coming
to the junction with 40% moving to the main stream of the Kone River. The amount of water flow-
ing through Dap Da and Go Cham branches was 18% and 14%, respectively. These values are the
basis to define different flood protection standards for structures located at downstream

Keywords: Kone - Ha Thanh, flow distribution, Mike Flood, Bay Yen.

TAP CHI KHI TUQNG THUY VAN
S6 thang 08 - 2019




BAI BAO KHOA HQC

PANH GIA XAM NHAP MAN VUNG VEN BIEN BAC BQ
UNG VOI CAC KICH BAN CAP NUOC THOI KY PO Al
VU PONG XUAN TREN HE THONG SONG HONG VA PE
XUAT TIET KIEM NGUON NUOC TU CAC HO CHUA

Té Vin Truong', Bui Nam Sach?, Nguyén Vin Tuin2, Lé Viét Son?

Tém tit: Tinh trang myc nuwée séng ving ha du séng Hong - Thdi Binh bi ha thdp dan téi cac
cong trinh khé ldy nuwée va xam nhdp mén sau hon, nhdt la vao thoi ky sir dung mede gia tang cho
dé ai vy Péng Xudn. Nghién ciru ndy vmg dung mé hinh thiy lwe MIKE 11 va mé dun truyén tdi
khuyéch tan @é mé phong bién déng dong chay va xdam nhdp man tai vimg ven bién iing véi cdc kich
ban nguén nwée xa tir cdc ho chiva. Két qua cho thdy trong thoi ky do di tmg véi muee nude tai Ha
Noi duoi +1,8m thi do man tai cac co’hg Id'y nuwoc vung ven bién nhw Ngo D&ng, Moi, Hé, Duc
Duong ... déu vieot 1%o, gidi han dam béo lia phat trién binh thuwong. Khi muc nwdc nay xuong dudi
+1,2m thi do man 1én dén 3%, tham chi c6 hic hon 4%o.. Dua trén ddc diém ld'y nwoce, nghién cuu
khuyén cdo trong dot xa dau chi cé cdc cong trinh ving Thdi Binh, Nam Pinh, Ninh Binh... ldy
duwoc nuwde dé thau rica hé thé'ng va dwa vao ruong, nén chi can myec nude + 1,8m tai Ha Noi la di.
Viéc giam tie+2,2m tai Ha Noi (theo Quyét dinh 740/0D-TTg) xuong + 1,8m sé giam dwoc luu lirong
xd tir cdc ho tir 2.846m>/s xuong 1.972m3/s, twong dwong 302 triéu m* sau 4 ngdy xd. Két qua nay
6 y nghia quan trong trong viéc dé xudt diéu chinh lwong nude can xa, tiét kiém nude cho cdc ho

chira thuy dién.

Tw khoa: Do ai vu Dong Xudn, Xa nwoc ho chira, Xam nhap man, Ven bién Bdc Bo.

Ban Bién tdp nhan bai: 12/6/2019  Ngay phan bién xong: 20/8/2019

1. Pit van dé

Trong nhiing nim gan day, tinh trang muc
nudc soéng vung trung va ha luu song Hong
thuong xuyén bi ha thap dan tdi cac cong trinh
doc song, dac biét 1a cac cong trinh thudc vung
trung du va dong bang Bic Bo khong 13y duoc
nudc va ciing dan téi tinh trang xAm nhap min
ngay cang lan siu vao cac cira song thudc ving
ven bién. Dic biét, theo tap quan canh tac, tai
ving Bic Bo ¢6 thoi ky d6 ai dau vu Pong Xuan
can cung cép mot luwong nudc 16n, lai 1a giai
doan roi vao gitra mua ki¢t nén tic dong cua
lugng nude co thé cung cdp va cua xam nhap
man vung cura sdng cang trd nén quan trong
hon.

Di c¢6 nhiéu nghién ctru, nhiéu giai phap

'Chuyén gia Quy hoach thuy loi
2Vién Quy hoach Thuy loi
Email: tuankyushu@gmail.com

Ngay dang bai: 25/08/2019

duoc thuc hién, ap dung dé danh gia va giai
quyét van dé nay, c6 thé ké dén nghién ctru cua
Truong Pai hoc Thuy loi [1], Vién Quy hoach
Thuy lgi ([2-3]), Vién Khoa hoc Thuy loi Viét
Nam [4], Bo Tai nguyén va Moi truong [5]. Cac
nghién ctru nay da tap trung vao xay dung quy
trinh van hanh hd chua, cac giai phap khic phuc
tinh trang ha thép muc nudc, cac bién phap cong
trinh nham ning cao hiéu qua lay nudc cia cac
h¢ thong thuy lgi. Trong d6 mot trong nhiing
giai phap quan trong nhat dugc hau hét cac
nghién ciru dé xudt va di dugc quy dinh trong
Quy trinh véan hanh lién ho chira séng Hong [6]
1a x4 nudc tir cac hd chira thuong ngudn dé dam
bao duy tri myc nudc tai Ha Noi dat +2,2m
trong thoi ky do ai.

TAP CHi KHI TUQNG THUY VAN
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Hinh 1. Lueu lwong xa binh qudn tir cdc ho

chira trong cac dot xa gia tang

Trén thuc té, do tinh trang muc nudc bi ha
thap, lwong nudc can xa tir cic hd ngay cang
ting qua cac nam (Hinh 1). Dé dat myc nudc
2,2m thoi ky 1956-1987 chi can cap luu lugng
tai Ha Noi 1la 750-800 m?/s, giai doan (2010-
2015) can dén luu lugng 1750-1800 m?/s; dén
nam 2019 dé muc nude Ha Noi dat 2,2m can duy
tri luu lwong 2.100m%/s (Hinh 2). Tong luong
nudce can xa trude nam 2010 vao khoang 3 ty m?,
tuy nhién do day soéng lién tuc ha thap nén tong
luong nudc xa ngdy cang ting, dén nay phai xa
Xap xi 6 ty m? nuéc [3]. Vi tinh trang nay tiép
din dén mot thoi diém nao do6 cac hd khong con
nude dé xa. Mat khac, v6i viée phai xa vé ha du
luong nudc 16n nhu vay anh huong dén ning
suat phat dién ctia cac nha mdy, tham chi véi
nhirng nim ngudn nude vé bi thiéu hut so véi
trung binh nhiéu nim nhu 2019 con lam anh
huong dén kha nang dam bao ngudn dién cho
mua hé. Nhu vay, van dé dit ra 1a can phai tinh
toan luong nudc duy tri hop 1y trong thoi ky do
ai dé vira tiét kiém, giam thiéu duoc luong nudc
can x4 tir cac hd chira, trong khi van dam béao
dugc yéu cau cap nude va ddy min phuc vu san
xuit ving dong bang Bic Bo trong thoi ky cp
nuée gia ting phuc vu d6 ai vu Pong Xuén.

V& d6 min cho phép cua ngudn nudce, theo
mot sé nghién ctru ([7-9]), cay laa chiu man tdi
da khoang 4%o. Tuy nhién lua rat nhay cam,
giam kha ning chdng chiu min vao giai doan trd
dén ngam sira. Khi d6 man & muc 0,1%o thi ning
suat [tia giam con 90%, & mirc 1%o nang suét lia
con 88%, & muc 2%o nang suét laa con 60%, do
min > 3%o thi ma, laa déu chét.

Muyc dich cua nghién clru nay tap trung vao
TAP CHI KHI TUQNG THUY VAN

Hinh 2. Muc nuoc trung binh cac dot xa tai
Son Tdy va Ha Noi

xem xét diéu chinh yéu cau duy tri lugng nude
xa trong dot dau tién. Myc tiéu 1a nghién ctru cac
kich ban xa nudc gia tang phuc vu d6 ai vu Dong
Xuan thong qua viéc duy tri myc nudc khac
nhau tai Ha Noi, qua do tinh toan tac dong cua
ngudn nude dén xAm nhap min & ving ven bién
Bic B6 va lira chon duoc kich ban hop ly dé dam
bao cac cong 1y nudc ving Thai Binh, Nam
Dinh, Ninh Binh... van 1y duoc nuéc voi do
min cho phép va tiét kiém duoc lugng nude xa
so v6i thuc té dang van hanh.

2. Pbi twong, phwong phip va cong cu
nghién ciru

2.1 Gidi thiéu vé khu vwc nghién ciru

Vung nghién ctru thu¢c vung Trung du va
Pong bang song Hong, noi chiu tac dong cia
viéc x4 nudc hod chira thuong ngudn cip nude
gia tang phuc vu d6 ai vu Pong Xuan (Hinh 3).
Dién tich ty nhién toan vung 1a 611.800 ha thudc
13 tinh, thanh phé g6m Vinh Phuc, Pht Tho, Bic
Giang, Bic Ninh, Ha Noi. Hai Duong, Hung
Yén, Ha Nam, Quang Ninh, Hai Phong, Thai
Binh, Nam Dinh va Ninh Binh. Téng dién tich
canh tac 433.536ha thudc 23 hé théng tudi. Cac
cong trinh iy nudc tir song chinh vao cac hé
théng gdm 23 cdng va 21 tram bom. Ving ven
bién noi cac cong trinh 1dy nuéc chiu anh huong
ctia xdm nhap min gdm 11 hé théng thuy loi
thudc 5 tinh ven bién 13 Quang Ninh, Hai Phong,
Thai Binh, Nam Dinh va Ninh Binh. Trudc tac
dong cua cac hoat dong khai thac phuc vu phat
trién kinh t& xa hoi, tinh trang ha thap long dan
dan t6i ha thip myc nude doc dong chinh song
Hong xay ra ngdy rd rét hon (Hinh 4).
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Hinh 3. Ban do khu viee nghién ciru

Vé bién dong ngudn nudc, muc nude binh
quan tai tram thuy van Ha Noi trong cac thang 1,
2, 3 lién tuc giam trong khoang tir nam 2000-
2010, cu thé 1a trong thang 2 muc nudc tur
khoang 2,9m trong nim 2000 xudng con khoang

1,3m trong nam 2010, mdi nim giam 16cm
(Hinh 4). T ndm 2010 dén nay muc nudc van
¢6 xu thé giam nhung toc d6 cham hon, mdi nam
chi giam khoang 2cm [10].

300
280
260
240
220
200

286 286 285

180 -
160
140
120
100 T T —

Mutc nudc (cm)

2000
2001
2002
2003
2004
2005
2006

2010
2011
2012 |
2013
2014
2015
2016
2017 |

3
B

Hinh 4. Bién dong muyc nuoc trung binh mua kiét tai tram thuy van Ha Noi

V& tinh trang xdm nhdp man anh huong dén
san Xuat, qua s liéu thuc do cho théy do man tai
cic cira song vung ven bién Bic B thay doi
manh tir thang XI nam trude dén hét thang V nam
sau, tang tir ddu mua dén giita mua rdi lai giam
dan t6i cubi mua (thang V). Tuy nhién d6 man
trung binh thang 16n nhat mua can thuong xay ra
vao thang 11 (64% sb tram do, phan 16n trén song
Thai Binh, song Day va song Ninh Co), roi dén
thang I (6 32,2% tram, trong d6 c6 dong chinh
trén song Hong), con lai 1a s6 tram min nhét xay
ra vao thang IT (Tra Ly). Chiéu sdu xam nhap
man trung binh véi dd man 1%o va 4%o dai nhét
1a trén cac phan luu cta song Thai Binh, rdi dén
song Ninh Co, song Hong va song Pay [11].

Vé dic diém 13y nudc, qua cac ndm van hanh
xa nudc vu Pong Xuan cho thiy trén thuc té cac
dia phuong ving ven bién (Nam Dinh, Thai
Binh, Hai Phong,....) thuong c6 nhu cau ldy
nude sém, trude thoi gian gieo ciy vi can phai
ngam ai, nude trong hé thong kénh ton tai lau
ngay nén cd ham lugng man, chua phén vuot qua
mirc cho phép va dit ving ven bién can phai rira
man, chua trude khi gieo cay. Nguoc lai, & cac
dia phuong ving khong anh huéng triéu (Ha
Noi, Vinh Phac, Bic Ninh...v.v), do c6 nhiéu
dién tich cay vu DBong thu hoach mudn nén
khong co thoi gian ngdm ai, thuong 1am dat va
gieo céy trong 5-10 ngay; do vay, cac dia
phuong nay c¢6 nhu cau lay nuéc mudn hon.

TAP CHi KHI TUQNG THUY VAN
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Chinh vi vay, dé bao dam dii nhu cu nuée cho
tat ca cac dia phuong, can ¢6 3 dot diéu tiét nude
tir cac hd chtra thuy dién, dot 1 sém hon thoi
gian gieo cdy tir 10-20 ngay, dot 3 két thic trudc
ngay cubi cua khung gieo cdy tir 5-10 ngay.

2.2. Cac kich ban tinh toan

Trong nghién ctru nay dua trén tuong quan
gilta myc nudc tai tram thuy van Ha Noi voi cac
muc nude yéu cau dam bao 1y duge nudc theo
thiét ké cua mot loat cac cong trinh doc song nhu
cong Long Tiru, cong Xuan Quan va cic tram
bom nhu Pai Pinh, Bach Hac, Pan Hoai, Ap
Bic, Phu Sa... Pd c6 rat nhiéu nghién ctu
[1,2,5] dé xudt myc nudce tai Ha Noi 1a +2,2m dé
dam bao cac cong trinh trén ldy dugc nudc.
Quyét dinh 740/QD-TTg ngay 17/6/2019 ban
hanh Quy trinh van hanh lién hd chua trén luu
vuc song Hong [6] cling da chi r& muc nude yéu
cau can duy tri tai Ha Noi trong thoi ky d6 ai cia
Pong bang Béc bo khong thap hon +2,2m, trir
cac ngay dau cua cac dot xa nudc.

Tuy nhién, nhu da phan tich & trén, voi cac
dac diém léy nudc khac nhau cua cac dia
phuong, co thé xem xét cai tién cac dot xa nudc
trén nguyén tic nhu sau: Dot 1 chi can xa luong
nudc vira di dé dam bao day man dé cho cac tinh
& khu vuc ven bién léiy nudc, Dot 2 1a dot léy
nude chi luc, duy tri lugng xa ti da tir cac hd
chira dé dam bao du nudc cho cac céng, tram
bom hoat dong, Dot 3 chi can duy tri muc nudc
tai Ha Noi dé cac tram bom da chién, tram bom
chim trén dia ban Ha Noi, Vinh Phuc, Bac Ninh
c6 thé van hanh.

Dé ¢6 co s xac dinh viée tiét kiém lugng
nudc xa dot 1, nghién ciru nay sé xem xét cac
kich ban muc nudc khac nhau tai Ha No6i, dao
dong tir +1,2m dén +2,2m (cu thé cac muc nudc
+1,2m, +1,4m, +1,6m, +1,8m, +2,0m va +2,2m),
dé tinh toan tac dong cua cac kich ban dén khac
nhau dén xam nhdp man ¢ vung ven bién Bic
Bo.

Thoi gian tinh toan, mo6 phong dugc dua trén
lich d& xudt xa nudc vu bong Xuan nam 2019,
bao gém 3 dot, trong d6 dot 1 dai 4 ngay tur 21/1
dén 24/1, dot 2 dai 4 ngay tir 31/1 dén 3/2 va dot

TAP CHI KHI TUQNG THUY VAN

3 dai 8 ngay tir 15/2 dén 22/2.

Yéu cau dat ra 1a cac cong ving triéu nhu
Ngo Dong (song Hong), Mdi (song Méi), Hé
(song Hoéa), Duc Duong (séng Tra Ly)... lay
dugc nude véi ngudng man 1%o.

2.3. Thiét Igp mé hinh tinh todn

2.3.1 Gioi thiéu mo hinh

Trong nghién ctru nay ap dung mo hinh thuy
luc mét chiéu MIKE 11 do Vién Thuy luc Pan
Mach xdy dyng. Day la mé hinh tién tién duoc
xdy dung hoan chinh tir nim 1987, tinh toan ché
do thuy luc cua dong chay trong mang song trén
co s& h¢ hai phuong trinh vi phan dao ham riéng
Saint-Venant:

Phuong trinh lién tuc:

0Q 04

=4 =

ox o ! (1)
Phuong trinh dong luong:

2
(%)

@+7+gA@+g%:0
ot Ox Ox C2AR (2)

Trong d6 Q la luu lugng (m?/s); A 1a dién tich
mat cit u6t (m2); x 1a chiéu dai doc theo dong
chay (m); t 1a thoi gian (s); g 1a gia tdc trong
truong (m/s?); h 1a cao trinh mat nude (m); q la
luu luong gia nhap don vi (m%s); R 1a ban kinh
thuy luc (m); C 1a hé s6 Chezy C = 1/n.Ry; la
hé s6 phan bd dong luong; n1a h¢ s6 nham; Y la
hé sb Maning.

MIKE 11 bao gdm nhiéu mé dun c6 cac kha
nang va nhi¢m vy khac nhau nhu: mé dun mua
dong chay (RR), mo dun thuy dong luc (HD),
mo dun tai - khuéch tan (AD), mé dun sinh thai
(Ecolab) va mot s6 mé dun khéc.

Phuong trinh truyén tai khuyéch tan trong mo
dun AD nhu sau:

6AC+6QC 0 (

ot ox _67)(

ocC
AD— j: —-AKC+ C2q (3)

X

Trong d6 C la néng d6 chat tinh toan; D 1a hé
s6 khuyéch tan; A 1a dién tich mat cat ngang; K
1a hé s6 phan huy tuyén tinh; C 1a ngudn phat
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sinh/tiéu thu néng do; q 1a luu lugng nhép bién;
x la khoang cach khong gian va t 1a khoang cach
thoi gian.

Trong nghién ctru nay tmg dung mé6 dun HD
dé tinh toan ché do dong chay véi két qua thu
duogc 1a qua trinh myc nudc tai cac mat cit va
qua trinh luu luong theo thoi gian tai cac doan
song trong sudt thoi doan dwoc dua vao tinh toan
va md dun AD véi két qua thu dugc 1a d6 man
cua nudc tai cac vi tri tinh toan, mo phong.

2.3.2 Thiét Idp mé hinh thiy e

Déi tuong nghién ctru chi 1a dong chinh song
H6ng c6 ché do thuy luc lién hé rat chat ché voi
ché do thuy lyc ctua toan mang song thugc luu
vue song Hong - song Thai Binh, do vy tinh
toan thuy luc dugc tién hanh d6i v4i toan b hé
théng song Hong - séng Thai Binh. Mang song
dugc dua vao tinh toan trong hinh 5.

Hé thong song Hong: gdm séng Thao tir tram
thuy van Yén Bai dén Trung Ha dai 107,18 km,
dong chinh séng Hong tir Trung Ha dén cira song
ra bién dai 219,064km, song Pa tu ha luu dap
Hoa Binh dén Trung Ha dai 60,7km, song Lo tir
ctra khau Thanh Thuy dén cura song tai Viét Tri
dai 282,480km, song Chay tur ha luu dap Thac
Ba dén nhap luu vao song Lo dai 30,450km,
song Gam tir tram thily vin Bao Lac dén nhap
luu vao song Lo dai 198,770km, song Pho Day
tir ha lwu dap Lién Son dén cira song dai 25km,
song Tra Ly: tir song Hong km 139 dén cira song
dd ra bién dai 64,28km, song dao Nam DPinh tir
song Hong km 152 dén nhap luu vao song Pay
tai Doc Bo dai 29,6km, song Ninh Co tir song
Hong km 175 dén ctra song db ra bién dai
53,53km, song Pay tir song Hong km 30 dén cira
song d6 ra bién dai 231,26km, séng Quan Liéu
nbi tir song Ninh Co sang song Pay dai 2,2km,
song Tich tir Luvong Phu dén Ba Tha dai 93,13
km, song Hoang Long tir Hung Thi dén Gian
Khau, dai 63,390km.

Hé thong song Thai Binh gém séng Thuong
tir tram thity van Cau Son dén cira song tai Pha
Lai dai 91,235km, song Luc Nam tir tram thuy
van Chil dén cira song dai 53,080km, song Cau
tir tram thuy van Thac Budi dén cira song tai Pha

BAI BAO KHOA HQC

Lai dai 166,393km, song Ca L6 tir Mé Linh dén
ctra song tai Phuc Loc Phuong dai 42,950km,
song Thai Binh tir ngd ba Pha Lai dén bién, dai
95,21km, séong Van Uc tir ngd 3 song Gua va
song Lai Vu dén bién, dai 40,3km, song Lach
Tray bét dau tir km 3 trén song Van Uc dén bién
dai 52km, séng Kinh Thay xuét phat tir song Thai
Binh dén cira ra 1a ngi ba song Kinh Mén va song
Cam dai 47,62km, song Pa Bach - Bach D'fmg
xut phat tir cudi song Kinh Thay dén bién dai
42,3km, song Kinh Mon xuét phat tir cudi song
Kinh Thay dén dau song Cam dai 24,632 km,
song CAm xudt phat tir cudi song Kinh Mén dén
ctra song d6 vao song D4 Bach dai 40,884 km,
song Lai Vu xuét phat tir song Kinh Mon dén nga
ba song Gua va song Van Uc dai 27,619 km.

Ngoai ra con c6 cac song phan luu ndi séng
H6ng sang song Thai Binh, song Thai Binh véi
song Van Uc...

INTIILED

HO Tuyén Quang T

________________________________

———————————

PEETE

Yén Bai

B T - S R el GIRCEEEEr T

B e Rk ‘o ehRLR L L EE P EEEEEEE: PP EP Lt PR e L PR

B s e T L e S S R A kL AR EEEPP s SR EEEE R

B G ECETEETEEL- W, ST SRR

B e e R R o SEEEE L UL SoE e e

T LR P FEETEEREH,

.|| Chi thich:
Séng

Mt cit dia hinh
Ham Yén: Bién trén

P T

- |

<00 000 T 0 P oo Py P ex00 oo ez

Hinh 5. So d6 thity lwc tinh todn
Tai liéu dia hinh 1a hé thong mit cit dd duoc
cap nhat gan ddy (trén cac séng chinh cac nim
2011-2017) va tai liéu cac nam 2000-2001 (trén
mot sd nhanh song phuy). S6 liéu mat cit trén mot
s6 song chinh dugc théng ké trong Bang 1.

TAP CHi KHI TUQNG THUY VAN
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Bang 1. S6 mat cat va két noi mang song tinh toan - mot so song chinh

o Namdo SomA Noi voi

Tén nhanh song mit cht cat Nut dau cudi Thlugng Ha luu
uu :

CAU 2000 48 0 136393 linkTB

DA 2017 57 0 60703 HONG

DUONG 2014 34 0 65482 HONG THAI BINH

HOA 2000 24 0 38157 LUOC THAI BINH02

LO 2012 97 0 107927 HONG

LUC NAM 2000 16 0 53074 THUONG

THAO UP 1961 13 0 71100 THAO27

THAO27 2017 20 0 23780 HONG

TRALY 2000 37 0 30843 HONGO02

VAN UC 2000 23 0 41056

THAI BINH 2014 57 0 59000 THAI BINHO02

THAI BINH02 2000 58 59554 95275

DAY 2011 116 0 143500

HONG 2017 77 0 136264

THUONG 2000 33 0 91235 linkTB

HONGO1 2017 5 136264 157500 HONG

HONGO02 2017 19 158000 229000 HONGOI

TRA LY02 2000 37 30843 68303 TRALY

NINH CO 2011 28 0 52000 HONGO02

2.3.3 Piéu kién bién mé hinh thuy lyc

Céc bién mod hinh su dung trong tinh toan
gom:

- Bién trén la qua trinh luu lugng theo thoi
gian Q = f{(t) tai cac vi tri Yén Bai trén song
Thao, ha luu hd Hoa Binh trén song Pa, Bao Lac
trén song Gam, ha luu hd Théc Ba trén song
Chay, tram Thanh Thuy trén song L6, ha luu dap
Lién Son trén séng Pho Day, Bén Mam trén song
Tich, Hung Thi trén song Hoang Long, tram
thuy van Cau Son trén song Thuong, tram thuy
van Chil trén song Luc Nam, tram thuy van Thac
Budi trén song Cau, Mé Linh trén séng Ca L,
h6 Nii Coc trén Song Cong.

- Bién dudi 1a qua trinh myuc nude theo thoi
gian Z = f(t) tai 9 ctra song dd ra bién cua luu
vuc song Hong - song Thai Binh gém cira song
Chanh, cira song Pa Bach (Bach DPing), cira

TAP CHI KHI TUQNG THUY VAN

song Lach Tray, cta song Van Uc, cira song
Thai Binh, ctra song Tra Ly, cira song Hong, cira
song Ninh Co va cura song Day.

- Bién doc mo hinh la cac duong qua trinh luu
lugng Q = f(t) gia nhap khu gitra dugc tinh toan
bang mo hinh thuy van (mé hinh NAM), bao
gbm 34 khu gitra.

2.3.4 Piéu kién bién mé dun tinh toan xam
nhdap man

Gia tri bién man tai trung voi vi tri 9 bién thiy
van ¢ ha luu duoc tinh toan truyén man tir s6 liéu
duoc do dac truc tiép trong cac thang 1 va
2/2019 tai cac vi tri ctra song boi dé tai Nghién
ctru dé xudt giai phap quan Iy tong hop déi bo
phuc vu phat trién bén vimg ving duyén hai Bic
B6 - thi diém tai tinh Thai Binh [11] va duoc
trinh bay trong hinh 6.
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Hinh 6. Qua trinh man tai 9 cira song

2.3.5 Cdc céng trinh diéu tiét, lay mrde

Céc cong trinh diéu tiét nudc cho luu vuc
song Hong - Thai Binh gdm c6 hd Son La (dung
tich hitu ich 6,5 ty m®), hd Hoa Binh (6,06 ty m®),
ho6 Théac Ba (2,16 ty m?®), hd Tuyén Quang (1,7 ty
m?), hd Lai Chau (0,8 ty m?), ho Ban Chat (1,7 ty
m?) va hd Hudi Quang (0,016 ty m®). Trong do
theo quy dinh tai quyét dinh 740/QD-TTg thi cac
h6 Hoa Binh, Thac Ba, Tuyén Quang phi hop
van hanh dam bao duy tri myc nudc tai Ha Noi
trong cac dot x4 gia tang, cac ho Son La, Lai
Chau, Ban Chat va Hu6i Quang phdi hop van
hanh x4 nudc bd sung cho hd Hoa Binh.

Vé cic cong trinh iy nudc, trén toan ving
nghién ciru ¢6 23 hé thong tudi véi cac cong
trinh dau mdi 1y nudc tir song chinh vao cac hé
thong gdm 23 cbng va 21 tram bom (Hinh 7).
Ngoai ra con ¢6 123 cong trinh cbng, tram bom
diéu tiét va cap nudc cho cac khu tudii. Trong
d6 cac cong trinh quan trong doc song Hong ¢
cac tram bom Phu Sa, Trung Ha, Pai Dinh, Bach
Hac, Pan Hoai, Ap Bic hay céng Xuan Quan.
Céc cong liy nudc ving ven bién can danh gia
mirc d6 xAm nhap min gém c6 Ngod Dong (song
Héng, Duc Duong (Tra Ly), M&i (song Moi), HE
(song Hoa)...
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Hinh 7. Cdc céng trinh chinh ldy meéc

2.4 86 liéu khi twong, thity vin, nhu cau
nwoc

Tai li¢u khi tugng, thuy van dugc thu thap tr
cac tram do khi tugng va thuy van thudc luu vuc
song Hong - Thai Binh va sir dung trong tinh
toan gém s6 liéu mua dén nam 2017 cta 98 tram,
s6 liéu khi twong dén 2017 cia 38 tram, sd lidu
thuy van dén 2017 ctia 40 tram, s6 liéu bién thuy
tridu tinh truyén tir tram Hon DAu, 6 liéu do man
cua 9 ctra song nam 2019 (Bang 2).

TAP CHi KHI TUQNG THUY VAN
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Bang 2. Cdc tram thuy van chinh svr dung trong tinh toan

TT Tén Tram do Tén song Yéu té do
1  Hoa Binh ba H
2 Trung Ha ba H
3  YénBa Thao H
4 VuQuang Lo H,Q
5  Son Tay Hong Q,H
6 Hanoi Hong Q. H
7 Thuong Cat Pudng Q,H
8 BénHO Pudng H
9 Hung Yén Hong H
10  Triéu Duong Ludc H
11  Nam Dinh Pao Nam Dinh H
12 Quyét Chién Tra Ly H
13 Tryc Phuong Ninh Co H
14 Dong Quy Tra Ly H
15 BalLat Hong H
16 PhaLai Thai Binh H
17 CatKhé Thai Binh H
18  Phu Luong Thai Binh H
19 BaTha bay H
20 PhulLy bay H
21 Ninh Binh bay H
22 Hung Thi Hoang Long H
23 Gian Khéau Hoang Long H
24 Thai Nguyén Céau H
25  Phuc Loc Phuong  Cau H
26 Dap Ciu Ciu H
27 Phu Lang Thuong Thuong H
28 Luyc Nam Luc Nam H
29 Ha Giang Lo H,Q
30 Dao buc Lo H,Q
31 Bac Quang Lo H
32 Vinh Tuy Lo H
33 Ham Yén Lo H,Q
34 Bao Lac Gam H,Q
35 BacMeé Gam H,Q
36 NaHang Gam H, Q
37  Chiém Hoa Gam H,Q
38 Génh Ga Lo H,Q
39 Tuyén Quang Lo H, Q
40 Vit Tri Lo H

tir cac ho chira thuy dién phuc vu gieo ciy lua
Pong Xuan, khu vuc Trung du va Pong bang
Bic B0 [3] va dugc trinh bay trong Bang 3.

Nhu ciu nudc tai cac khu dung nuée duoc
tham khao tir dé tai khoa hoc Panh gia thuc trang
lay nudc va dé xuat cac giai phap nang cao hiéu
qué lay nudc trong cac dot didu tiét nudc bd sung

TAP CHI KHI TUQNG THUY VAN
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Bang 3. Nhu cau sir dung nwée nam 2018 (triéu m’)

Do thi, Cac Tong
TT Tén khu Nong nghiép, cong nganh
thiy san Sinh hoat  nghiép khac
1 Séng Tich - Thanh Ha 736,95 38,04 41,22 102,27 918,48
2 Séng Nhué 805,50 63,93 212,90 119,18  1.201,51
3 Hitu Day 32,42 1,22 1,68 3,92 39,24
4 Khu 6 tram bom 829,60 23,11 54,99 99,81  1.007,51
5 Khu Bic Ninh Binh 190,73 4,63 3,29 21,88 220,53
6  Khu Nam Ninh Binh 653,36 16,14 26,80 75,95 772,25
7 Trung Nam Dinh 412,89 5,36 5,36 24,93 448,54
8  Nam Nam Dinh 494,09 16,32 6,56 55,98 572,95
9  Bic Thai Binh 826,87 23,99 15,02 53,11 918,99
10 Nam Théi Binh 588,14 16,96 24,71 69,65 699,46
11 ChiLinh 98,91 1,41 8,47 13,75 122,54
12 Kinh Mén 104,83 4,33 0,00 11,97 121,13
13 Nam Thanh 148,99 6,88 0,00 17,56 173,43
14 AnKim Hai 156,62 7,53 95,24 27,59 286,98
15 Vinh Bao 155,74 4,44 0,00 18,21 178,39
16  Tién Lang 142,75 3,83 0,00 17,02 163,6
17 Pabd 203,10 7,07 10,43 24,45 245,05
18 Thuy Nguyén 140,35 8,02 9,12 17,10 174,59
19  Lap Thach (Lo) 157,43 5,46 20,16 22,19 205,24
20 CaLb 534,46 24,27 78,37 76,04 713,14
21 Bic Dudng 444,07 25,13 115,96 66,13 651,29
22 Séc Son 156,23 8,17 2,65 19,62 186,67
23 Thac Hudng 284,31 10,71 19,77 37,04 351,83
24 Nam Yén Diing 93,63 2,42 3,47 10,85 110,37
25  Thuong Séng Thuong 97,41 3,21 0,00 14,37 114,99
26 Chu Son - Cim Son 164,19 5,02 5,80 19,72 194,73
27  Luyc Nam 170,36 7,00 0,00 21,13 198,49
28  Béc Hung Hai 1622,04 62,77 124,56 201,08  2.010,45
Tong 10.445,97 407,37 886,53  1.262,5 13.002,37
3. Két qua va thao lun song Hong-Thai Binh dugc xac dinh théng qua tinh
3.1 Hiéu chinh va kiém dinh mé hinh thiiy  toan hiéu chinh véi két qua do dac thuy van trén
luc toan hé théng tir 10/1/2018 dén 20/2/2018 (thoi

Théng s6 mo hinh thuy dong luc hoc lwu vuc  gian 3 dot xa ting cudng phuc vu d6 ai vu xudn).

wIgu\ Ha Noi_xa gia tang
2 R

Hinh 8. Két qud mé phong mue nwée tai tram Ha Noi (song Hong)
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Hinh 9. Két quda mé phong mire nude tai tram Pong Quy (séng Tra Ly)

Nhin chung két qua hiéu chinh (Hinh 8 va
Hinh 9) thé hién rat tét dién bién thuc té muc
nuée, luu lugng trén toan hé thng vé ca pha lan
d6 16n. Dic biét tai cac diém khdng ché tai cac
tram trén séng Hong: Ha Noi, Son Tay Hung
Yén, Xuan Quan sai khac khong qua 30cm. Tai
diém Pha Lai trén song Théi Binh c6 sai khac
khong vuot qua 20cm. Trén séng Pudng tai
Thuong Cat c6 sai khac khoang 20cm, va tai Bén
Hb khoang 15cm. Trén song Ludc tai Chanh
Chtr két qua md phong rét tot chi ¢6 sai khac trén
dudi 15¢m. Trén séng Tra Ly va Vin Uc cho két
qua gan nhu khong c6 sai khéc, trung khop voi
thuc do. Cac song khac cling chi cho sai khac

khong qua 30cm. Sai s giita s6 liéu thuc do va
tinh toan ciing dugc danh gia theo chi sé Nash-
Sutcliffe dao dong tir 0,72 dén 0,95.

Bo thong s6 mo hinh cho hé théng song
Hong-Thai Binh duoc xem xét qua bude kiém
dinh thong s6 md hinh. Nghién ctru da st dung
b6 s6 liéu dia hinh 2017 tinh toan cho ca mé hinh
kiém dinh véi thoi gian kiém dinh thang 20/2-
31/5/2018; bo s6 liéu khi twong thily van, s6 lidu
van hanh hé thong cong trinh str dung nudc trén
toan trén toan hé thong ldy nim 2018 lam dau
vao cho budc kiém dinh mé hinh (Hinh 10 va
Hinh 11).

[m}
207

1-3-2018 11-3-2018 21-3-2018 31-3-2018

Dong Quy_xa thuong ngay

10-4-2018

Water Level
- tinh toan

Extemal T5 1
= thuc do

2042018 304-2018 10-5-2018 20-5-2018

Hinh 10. Két qua kiém dinh mye nuée tai tram Péng Quy (séng Tra Ly)

3.2 Hiéu chinh va kiém dinh mé hinh tinh
todan xam nhdp mdn

Céc két qua kiém dinh mo hinh lan truyén
man (Hinh 12 va Hinh 13) nhin chung tuong ddi

TAP CHI KHI TUQNG THUY VAN

t6t. Cac s6 lidu do man tinh toan va thuc do co
mirc d6 sai s6 khong 16n (chénh 1éch cao nhat
khoang 20-30%) va c6 thé chdp nhan duoc.
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Hinh 11. Két qua kiém dinh muc nuée tai tram Cau Xe (song Caéu Xe)
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Hinh 12. Két qua kiém dinh man tai tram Péng Quy (séng Tra L)

Ngo Dong
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Hinh 13. Két qua kiém dinh man tai cong Ngé Pong (séng Hong)

3.3 Két qud tinh todn nguﬁn nwdc va dp man

Két qua tinh toan muc nudc binh quan ngay
tai cac vi tri trén hé thong song Hong - Thai Binh
theo céc kich ban xa nudc duoc trinh bay trong
Bang 4.

Tir két qua tinh toan trong Bang 4 cho thay
trong dot xa thu nhat, d& muc nudc tai tram thuy
van Ha Noi dat trén +1,2m can téng luu lugng xa
tir cac hd chira khoang 630m?/s, trén +1,4m can

1.050m?/s, trén +1,6m can 1.550m?s, trén +1,8m
can 1972m?/s, trén +2,2m cam 2.846 m/s. Trong
khi hd Hoa Binh xa tdi da 8 t6 may duoc
2.400m’/s, ho Thac Ba tbi da 3 t6 may duoc
420m’/s va hd Tuyén Quang 3 t6 may duoc
750m3/s. Nhu vay, néu khong co giai phap phu
hop thi véi xu thé ting dan hién nay, s& dén liic cac
ho6 khong du kha ning xa dé dam bao muc nudc

+2,2m tai Ha noi.
TAP CHi KHI TUQNG THUY VAN
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Két qua tinh toan do man tai cac céng ving  Dinh dugc trinh bay trong Hinh 14 va Hinh 15.
triéu thudc ving ven bién cac tinh Thai Binh, Nam

Bang 4. Myc nudc binh quan ngay tai cac vi tri ung voi kich ban xa nuoc

Tonglru  Ngiy, Luu lugng Son Ha Thuong Hung

Izﬁl luongxa  thang, SonTay Tay Noi  Cat  Yén Ph(?n %@“
(m3/s) nam (m3/s) (m) (m) (m) (m)
21/01 1227 2,31 1,23 1,01 0,98 0,82
22/01 1213 2,29 1,24 1,01 0,98 0,82
KB1 s s B > >
630 23/01 1210 2,27 1,22 0,97 0,94 0,78
24/01 1164 2,19 1,12 0,88 0,86 0,69
21/01 1623 2,76 1,44 1,13 1,08 0,87
22/01 1617 2,76 1,45 1,13 1,08 0,88
KB2 1.050 23/01 1617 2,74 1,41 1,09 1,04 0,84
24/01 1532 2,64 1,31 0,99 0,96 0,74
21/01 2104 3,29 1,65 1,27 1,20 0,94
22/01 2104 3,29 1,66 1,28 1,20 0,95
KB3 1:550 23/01 2106 3,28 1,63 1,24 1,16 0,91
24/01 1987 3,16 1,53 1,14 1,07 0,81
21/01 2518 3,72 1,84 1,41 1,29 0,99
22/01 2519 3,73 1,85 1,42 1,30 1,01
KB4 1.972 ’ ’ ’ ’ ’
o7 23/01 2521 3,72 1,82 1,39 1,26 0,97
24/01 2325 3,55 1,71 1,28 1,15 0,87
21/01 2953 4,15 2,04 1,56 1,39 1,05
22/01 2955 4,16 2,05 1,58 1,40 1,07
KBS 2410 23/01 2957 4,16 2,02 1,54 1,35 1,03
24/01 2665 3,93 1,90 1,42 1,24 0,92
21/01 3388 4,57 2,24 1,71 1,48 1,11
22/01 3391 4,58 2,25 1,74 1,49 1,13
KB6 2.846 23/01 3393 4,57 2,22 1,70 1,44 1,09
24/01 2995 4,28 2,09 1,57 1,33 0,98
7
6
5
g:l B Ng6 Déng (s6ng Héng)
S s Dyc Duong (Tra Ly)
,é. . Céng Hé (song Hoa)
2 S6ng Mdi (s6ng Mai)
Gidi han 1 ofoo
2 == GiGi han 4 of/co
: 1711
1.2m 1.4m 16m 1.8m 20m 22m

Muc nudc tai Ha N&i

Hinh 15. Bo man (%o) lon nhat tai cdc vi tri Zcfy nwoc wng voi cac ccfp muc nuwoc tai Ha Noi - thoi
ky dé ai (15/1 dén 24/2)

TAP CHI KHI TUQNG THUY VAN
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Hinh 14. Dién bién dé man (%o) tai cac vi tri lcfy nuwoc wng voi cac ccfp muc nuwoc tai Ha Noi thoi
ky do ai (15/1 dén 24/2)

Theo két qua tinh toan, trong thoi ky d6 ai vu
Dbong Xuan g véi myce nudce tai Ha Noi dudi
+1,8m thi d6 man tai hau hét cac céng léy nudc
ving ven bién nhu Ngé Dong (song Hong), Méi
(song Moi), HE (song Hoa), Duc Duong (song
Tra Ly) déu vuot qua 1 %o, gidi han dam bao cay
laa phat trién binh thuong.

Trong truong hop muc nudc tai Ha Noi
xudng dudi +1,2m thi tai cic céng nhu Ngo
D(‘Sng, céng Méi c6 d6 man 1én dén 3%, tham
chi 6 man 16n nhét tai céng Ngo B@)ng vuot qua
4%o, gio1 han chiu dung tdi da cua cay lua.

Nhu vy voi két qua tinh toan cho thdy dé cac
cong ving ven bién lay dugc nudc véi do min
cho phép can duy tri lugng x4 dé dam bao muc
nude tai Ha Noi tr +1,8m tro [én.

3.4 Khuyén cdo tiét kiém nwéc xd tic ho
chira phuc vu do di

Theo quy dinh tai Khoan 2, Diéu 15 ctia Quy
trinh van hanh lién ho chra trén luu vyuc séng
Hong (Quy trinh 740), trong thoi ky xa nude gia
tang, myc nudc tai tram thuy van Ha No§i phai
duy tri lién tuc khong thap hon +2,2m (trir ngay
dau tién trong mdi dot xa nude). Tuy nhién, tir
thuce té diéu hanh xa nudc phuc vu gieo cay lua
DPong Xuéan khu vuc Trung du va Pong bang Béc
B qua cic nam cho thiy vao dot xa thir nhat (tir
20 dén 24/1, voi nam 2019) chu yéu chi dé phuc
vu viéc thau rira dong ruong va lay nudce cho cac
tinh & ven bién nhu Thai Binh, Ninh Binh, Nam
Dinh, Hai Phong, cac tinh khac hau nhu chua léy
nudc hoac léy nudc rat han ché. Do d6 chi can xa
nude dam bao ddy man ¢ ha du 1a du. Tur két qua
tinh toan cta nghién cru nay cho thay, dé dam
bao cac céng 6 ha du léy dugc nude voi do man
cho phép cay lua phat trién t6t (dudi 1%o), chi

TAP CHi KHI TUQNG THUY VAN
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can duy tri muc nudc tai Ha Noi vao khoang
+1,8m la du.

Day 1a mot khuyén céo quan trong vi thyc té
do viéc ha thip day song trén khu vuc Trung du
va Pong bang Bic By, trong cac nim 2018, 2019
va nhitng nam tiép theo cho thiy, ké ca trong
truong hop cac hd chira thuy dién di xa hét cong
sudt ma nhiéu thoi diém muc nuée Ha Noi van

khong dat +2.2m. Viéc trong dot thir nhat chi xa
nudc dam bao myuc nudce +1,8m tai Ha Noi thay
vi +2,2m s& giam luong xa tir cac hd Hoa Binh,
Thac Ba va Tuyén Quang tir 2.846m*/s xudng
1.972m%/s, tuong duong véi luong nudc tiét
kiém dugc trong 4 ngay dot dau 1a 302 triéu m?
(Hinh 16).
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Hinh 16. Quan hé giita tong leong xa tir ho chira véi muyre nwée Ha Noi

4. Két luan va kién nghi

Duéi tac dong ctia bién doi khi hau va cac
hoat dong khai thac phat trién kinh té x4 hoi trén
lwu vuc song Hong - Théi Binh, tinh trang muc
nude song bi ha thap ngay cang trim trong hon
dan t6i viéc cac cong trinh doc song kho khin
trong vi¢c léy duoc nudce, dac biét 1a vao thoi ky
yéu cau str dung nudce gia ting phuc vu d6 ai vu
Poéng Xuan ¢ ving trung du va dong bang Béc
Bo. Thém vao d6, muc nudc bi ha thfip cling
khién cho man xdm nhap sau hon vao cic cta
song, 1am giam thém kha ning 1ay nudc cua cac
cong trinh ving ven bién dong bang Bic B9,
gom céac tinh Quang Ninh, Hai Phong, Thai
Binh, Nam Dinh va Ninh Binh.

Theo két qua tinh toan, trong thoi ky do ai vu
bong Xuan ung véi muc nudc tai Ha Noi dudi
+1,8m thi d6 man tai hau hét cac céng léy nuoc
vung ven bién déu vuot qua 1%, giéi han dam
bao cay lta phat trién binh thuong. Trong truong
hop muc nudce tai Ha Noi xuéng dudi +1,2m thi
tai cac céng nhu Ngo D@)ng, céng Moéi c6 d6 man
1én dén 3%o, tham chi do man 16n nhét tai cong
Ngb Dong vuot qua 4%, gidi han chiu dung tdi

TAP CHI KHI TUQNG THUY VAN

da cua cay lua.

Ciing do tinh trang ha thip muc nudc ving
ha du séng Hong - Thai Binh, hang nam cac ho
chtra thuong ngudén nhu Hoa Binh, Thac Ba,
Tuyén Quang phai xa nudc bo sung phuc vu do
ai vu Pong Xuan tir 4 dén 7 ty m?, ting dan theo
céc nam gan day. Theo két qua tinh toan néu véi
xu thé nhu hién tai, trong nhiing nam tdi tham
chi ho Hoa Binh x4 tdi da ca 8 cira ciing khong
dam bao duoc muc nudc tai Ha Noi dat +2,2m,
muc nude yéu cau dé cac cong trinh doc song
ving Trung du va Pong bang Béc B9 lay duoc
nudc theo thiét ké. Pay 1a mét strc ép 16n cho bai
toan hiéu ich phat dién va dam bao léy du nudc
phuc vu do ai vu bong Xuan.

Tir két qua nghién ctru nay cho thay trong dot
xa nude dau tién néu chi phuc vu déy min dé céac
cdng ving ven bién 1iy dugc nude thi chi can
duy tri myuc nude tai Ha Noi ¢ mace +1,8m la du.
Véi viée giam tir +2,2m tai Ha Noi xubng 1,8m
s& giam duoc luu lugng xa tir cac ho tur
2.846m%/s xubng 1.972m?%/s, twong duong véi
luong nudc tiét kiém duoc khoang 302 triéu m?.
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Loi cam on: Bai bdo cé sir dung mét sé thong tin, két qua nghién citu va diege hé tro boi Dé tai
Péc ldp cap Nha nuwde md s6 PTDLCN.33/16: Nghién ciru dé xudt giai phap quan 1y tong hop déi
bo phuc vu phdt trién bén viing viing duyén hai Bac Bé - thi diém tai tinh Thdi Binh.
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ASSESSMENT OF SALINE WATER INTRUSION IN THE NORTH-
ERN COASTAL AREA CORRESPONDING TO WATER SUPPLY SCE-
NARIOS IN THE WINTER-SPRING SEASON ON THE RED RIVER
SYSTEM AND PROPOSING SOLUTION FOR SAVING WATER
SOURCE RELEASED FROM RESERVOIRS

To Van Truong!, Bui Nam Sach?, Nguyen Van Tuan?, Le Viet Son?
"Water resource independent expert
Institute of Water Resources Planning

Abstract: The low water level in the downstream Red River - Thai Binh River system makes it
difficult for the hydraulic works along the river to get water and makes saline intrusing deeper into
the estuaries, especially in the period of increasing water demand for land preparaion of Winter-
Spring season. This research uses the hydraulic model, MIKE 11, and its advection dispersion mod-
ule to simulate the changes of flow and saline instrusion according to different scenarios of released
water from upper reservoirs. The study results show that during the period of increasing water de-
mand, if the water level at Hanoi falls below + 1.8m, the salinity level in most of coastal intakes such
as Ngo Dong, Moi, He, Duc Duongall exceed 1%o, the limit ensures rice to develop normally. In
case that water level falls below + 1.2m, salinity increase to 3%o, even sometimes it exceeds 4%o.
Based on the characteristics of different irrigation districts, in the first period of water release, only
hydraulic works in Thai Binh, Nam Dinh, Ninh Binh... can get water to clean the canals and bring
water into the field, this research recommends just maintain the water level in Hanoi at +1.8m is
enough. By reducing water level at Hanoi from +2.2m, as mentioned in Decision No. 740/0P-TTg,
to +1.8m, the discharge from the reservoirs will be reduced from 2,846 m’/s to 1,972 m*/s, equiva-
lent to about 302 million m* of water will be saved. This determination is useful to propose the
change in water releasing plan in order to save the water from the reservoirs.

Keywords: Land-preparation water demand, Water release, Saline intrusion, Northern Delta
coastal area.
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PHAN BO MAN - NHAT NUGC DUOI PAT VUNG PONG
BANG VEN BIEN TINH NGHE AN

Phan Vin Truong!, P6 Ngoc Thuc?, Nguyén Dirc Nui!,
Phi Van Cong', Vii Xuan Viét®

Tém tat: Nudc dudi dat ving dong bang ven bién Nghé An phdn bé da dang trong ca méi truong
16 hong va khe mitt - karst. Trén co s nghién ciru hién trang phdn bé va dién bién ciia gid tri do tong
khoang hoa (TDS) trong nudc dudi dat, néi dung bai bao thé hién su phan bé man - nhat nude dudi
ddt trong cdc tang chira nuede va xdc dinh cdc tac dong do han han, niede bién xam nhdp, thiy triéu

va do ca man chon vui cho cdc doi twong chira nuoc.
Tw khéa: Xam nhdp man, nuwoc dudi dat, dong bang ven bién Nghé An.

Ban Bién tap nhan bai: 12/6/2019  Ngay phan bién xong: 25/7/2019 Ngay dang bai: 25/08/2019

1. Mé dau

Ving dong bang ven bién Nghé An 1a mot
trong nhitng trung tim kinh té ctia mién Trung
va dang ngay cang phat trién dua trén thé manh
ctia cang bién, cong nghiép, ndng nghiép, du lich
- dich vu,...Bén canh do, vung nghién ctru chiu
tac dong boi nhitng nét dic thu vé diéu kién tu
nhién v&i nhitng khé khin nhu hé thong song,
sudi, tiép giap voi bién va c6 nhiéu cira song ven
bién, dia hinh bi phan cat, su phan hoéa ro rét cua
ché d6 mua khong dong déu trong nim, xam
nhap min trong cic ting chtra nuéc dang dién
bién phuc tap, v.v... [1].

Nguon nude dudi dat (NDD) ¢6 vai trd quan
trong trong tién trinh phat trién kinh té, xa hoi
cua khu vuc, dong gop trén 40% trong cén can
cung cép nudc [5]. Nhu cau vé nude nhat cép
cho cac muc dich cong nghi€p, ndng nghi¢p va
dan sinh cua dong bang ven bién Nghé An khong
nglmg ting 1én, trong d6, phan 16n cho muc dich
nong nghiép va dan sinh. Trong nong nghiép,
nude duge dung theo nhiéu quy mo khac nhau,
trong d6 tudi mang tinh tap trung chi c6 mot s6
ving nhu Bai Ngang (Quynh Luu), Dién Thinh,
Dién Hung (Dién Chau), Nghi Thach, Nghi An

"Vién Khoa hoc vdt liéu
2Vién Dia chdt va Pia vat Iy bién - Vién Han lam
Khoa hoc va Cong nghé Viét Nam
3Pai hoc Quéc gia Ha Néi
Email: truongpv1074@yahoo.com.vn
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(Nghi Loc). Dién tich tudi cho vung ven bién:
654,3ha, Dién Chau: 303ha, Nghi Loc: 47ha,
vung ndi thdp: 165ha, Xuan Thanh: 40ha.

Céc tang chtra nude ven bién luon chiu anh
huong cua nhiéu yéu t6 tu nhién va nhan tao, su
bién ddi vé luong mua, bdc hoi, xam nhap cua
nude bién, ciing voi nhu cau sir dung nude ngay
cang ting di va dang tac dong dén chat luong
nguén nudc nhat, trong do tdc d6 nhiém min
tang nhanh.

Nghién ciru vé chit luong nudc di duoc
Nguyén Vian Pan [2] va DS Trong Su [4] danh
gia tong thé trén toan ving Bic Trung b, riéng
khu vyc Nghé An da dugc Phan Van Truong
nhan di¢n cac vung trién vong khai thaic NDb
[3]. Viéc x4c dinh duge pham vi phan b va dién
bién min - nhat NDP trong cic tang chira nudc
ving dong bang ven bién Nghé An s& gop phan
dinh huéng khai thac str dung va phat trién bén
vitng tai nguyén nudce trong diéu kién bién ddi
khi hau.

2. Phuong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu khu vue nghién ciru

Vi tri dia ly: Pong bang ven bién Nghé An
rong trén 2.170km>, chiém 13,1% dién tich ty
nhién toan tinh, trai rong trén 6 huyén, thi xa
gdm Quynh Luu, Dién Chau, Nghi Loc, Yén
Thanh, Hung Nguyén, thanh phd Vinh, thi xa
Hoang Mai va thi xi Cira Lo. Phia béc giap dong
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bing Thanh Hoa, phia nam gidi han boi séng
Lam, phia dong tiép giap véi bién Pong co
duong bo bién dai khoang 97km, phia tay 1a
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vung trung du c6 do cao trung binh 25m so véi
muc nudce bién (Hinh 1).
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Hinh 1. So do vi tri dong bang ven bién Nghé An

Pong bang phéan bd dudi dang dai kéo dai doc
theo b bién, hep vé chiéu ngang phan phia bic
va trai rong & phﬁn phia nam. Bé& mit dia hinh
khong bang phang, nghiéng dan theo hudng Tay
Bic - Bong Nam va bi chia cit boi cac con song
16n nhu song Hoang Mai, song Bung, song Cam
va song Lam.

Diéu kién khi hau: Nghé An nam trong viing
nhiét déi gio mua, chia lam hai mua rd rét: mua
ha nong, 4m, mua nhiéu va mua dong lanh, it
mua. Nhiét do trung binh hang nam tir 23 - 24°C,
tuong tng voi tong nhiét nam 1a 8.700°C.

Luong mua binh quan hang ndm dao dong tir
1.200 - 2.000mm/nam voi 123 - 152 ngay mua,
phan bd cao dan tir Bic vao Nam va tir Tdy sang
Pong. Trong mua mua, lvgng mua chiém 80 -
85% luong mua ca nam. Duoi tac dong cua
BDKH lugng mua bién dong that thuong. Tong
luong mua nam 2018 trén dia ban pho bién
tr1.200 - 2.100mm mot s6 ving c6 lwong mua
tuong ddi 16n nhu thanh phé Vinh 2186,2mm,
Quynh Luu 1.529,0mm.

Luong bdc thoat hoi nude ving dong bang

trung binh nam dat 928mm. Thang c6 luong bdc
hoi nho nhét vao thang II chi dat 29, 7mm/thang.
Bdc hoi 4 thang 16n nhét 1a V, VI, VIL, VIII véi
tong lugng boc hoi dat téi 541mm, chiém gin
60% tong luong bde hoi nim, dic biét khoang
thang 7 lugng bdc hoi dat cuc dai khi c6 gio
Phon T4y Nam va cudng d6 ning cao.

Ché d6 thuy vin: Ving nghién ctru c6 hé
théng song ngoi kha day, mat do trung binh
khoang 0,62 km/km? v6i nhiéu cira song ven
bién. Ngoai séng Ca, cac song khac déu ngén,
trlr lwong nude khong 16n, long song hep, nudc
chay cham, phan 16n 13 séng nudc mén, gdm cd
song Hoang Mai dai 44km, nudc man Ién qua 20
km; Séng Dau va song Thoi (Quynh Luu) la
song nudc man hoan toan; Song Bung dai 53
km; Séng CAm dai 47km. Ngoai ra, ving dong
bang ven bién Nghé An con ¢ hé théng kénh
dao nhu kénh nha Lé - hé théng song dao ndi
Quynh Luu, Dién Chau, Nghi Loc vao dén Hung
Nguyén véi muc tiéu chinh 1a dan nudc ngot,
ngan nudc man va phuc vy giao thong, thuy 1oi
cho cac huyén ven bién. Tuy nhién, do su phan
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b6 khong déu theo thoi gian va theo timg khu
vuc, ché do dong chay cua cac song thay ddi rat
16n theo muia nén van tao ra hién tuong lii lut cuc
bd hodc han han & nhiéu noi.

Nudc bién dang: Két qua quan tric tai Tram
Hon Ngu cho thay, myc nude bién trung binh c6
xu thé ting khoang 2,45mm/nam. Nudc dang do
bao cao nhét di xay ra tai ving bién Nghé An
dat 440cm. Theo tinh toan cia B Tai nguyén va
Maéi truong, nguy co ngap & Nghé An vao cudi
thé ky 21 khoang 0,2 dén 0,3% dién tich. Néu
muc nudc bién dang 100cm, khoang 0,51 % dién
tich cua tinh Nghé An c6 nguy co bi ngép, trong
do6 thi xa Hoang Mai khoang 11,46%, huyén
Dién Chau khoang10,49% dién tich ty nhién [5].

Hién tuong xam thyc man tai khu vuc da va
dang dién ra ngay cang rd nét hon, tiéu biéu la
céc x4 ven bién thudc huyén Quynh Luu va Dién
Chau. Mot phan anh huéng cua hién tuong El
Nino, tinh trang xdm nhdp man khong chi gia
ting & cac dia phuong ven bién ma da tién sau
vao noi dia nhu xa Nghi Van - Nghi Loc, xa
Hung Xuan - Hung Nguyén,... 1am gia ting thé
tich chira nuéc man ciia viing ven bién.

Dic diém phan bd nude dudi dat: NDD ving
nghién ciru phan bd dudi hai dang chinh: nudc 16

40m ~ 0

kilomet 5 [21

20m

hdng va nuéc khe nit - karst (hinh 2) [2-3]. Dic
diém céc ting chira nude duge mé ta nhu sau:

+ Tang chira nuéc Holocen (qh): Dién phan
b cua tang chtra nude dudi dang dai ven bién
kéo dai tir Quynh Luu dén thanh phd Vinh va
doc theo vung ha luu song Ca, song Hoang Mai,
song Cam. o cao ciia cac dai nay dao dong 1,2
+5,6m so véi myuc nude bién. Dat da co nguén
gbc song bién, gié bién, hd, dam lay va hdn hop
trong d6 ngudn gdc song bién va gio bién dong
vai tro chu yéu véi toan bd hé ting Thai Binh
(Qnstb), dién 16 khoang 535km?2. Thanh phan
thach hoc rat da dang, tir cat hat min, trung, hat
tho 1an it bot sét, san, soi, sét bun. Chiéu rong
ctia dai ven bién thay ddi 1 + 2km & ving Quynh
Luu, Dién Chau dén khoang 10 km ving Vinh,
Cira Lo, Cira Hoi. Ven theo song thay doi tir vai
chuc mét dén 3km.

Ngudn cung cap cho ting chtra nuée chi yéu
tor nudc mua, tai day dién phan bd béng dién tich
mién cung cip. Vao mua mua, cac dai cat ven
bién béo hoa nude, muc nude ngang mat dat. Két
thuc mua, nude thoat ra rat nhanh vao cac song,
sudi, bién, ngoai ra con thoat do bdc hoi va thim
xudng cac tng chira nude lan can.

20m

-~ jom

N-20m
-40m
-60m
-80m

-100m

Hinh 2. Phdn bé cdc tcing chira nuéde theo mdt cat AB

+ Tﬁng chtra nude Pleistocen (gp): Dién phan
bd trén hau khap ving nghién ctru. Tang chta
nudc bao gém cac tram tich hat tho cua hé téng
Vinh Phuc (Qi3vpi), hé ting Ha Noi (Qi%hn) va
hé ting Hoang Hoa (Qi'hh), véi dién 16 335
km?2. Thanh phan thach hoc cta tang qp 14 cudi,
soi thach anh 1an cat, sét c6 do mai tron kha tdt,
kich thudc cudi thay doi 1 - 8 cm. Do sau bét gap
tang chira nudc tir 6m (LK 516 ving Nam Dan)
dén 73,2m (LK 4 vung Cua Lo - Cira Hoi).

TAP CHI KHI TUQNG THUY VAN

Chiéu day cua ting chira nudc giam dan vé phia
giap nui va mat han do dia hinh da gbc nang 1én,
con noi day nhat 62,1 m (LK 15 ving Cira Lo -
Cura Hoi). Luu luong dat trén 5 /s, ty luu lugng
16n hon 1 I/s.m. Hé s6 thdm thay ddi tir 0,87
m/ng (LK517) dén 140,46 m/ng (LKC5). Muc
nude tinh thay déi tir 0,3 - 10,2m. Nudc trong
cac giéng dao dong theo mua, rat phong pht
nudc. Tﬁng chtra nudc duge danh gia cé mue do
chtra nude trung binh. Nudc trong tang c6 ap luc
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kha cao: myc nuéc cac 16 khoan déu dang cao
trén mai tang chtra nudc. Tai ving Vinh - Cira
Lo nudce dang cao tir 26,08m (15 khoan 105) dén
72m (16 khoan 4).

Su dao dong muc nudc tuy theo tung vung
ma n6 chiu anh hudng cua yéu t6 khi hau thuy
van khac nhau. Tai vung Vinh, Ctra Lo bién d0
dao dong muc nudc theo mua tu 0,16m (15
khoan 125) dén 0,54m (15 khoan 5). Tang chtra
nudc gp c6 quan hé thuy lyc véi nude song Ca
(két qua quan tric tai 156 khoan 516, 519).

+ Céc tang chtra nuéc khe nirt - karst: Tang
chtra nude khe nirt trong tram tich luc nguyén hé
tang Dong Do (t3), phan bd thanh nhing dai
riéng biét, & Hoang Mai 23km?, Quynh Luu
khodng 8,2km?, Dién Chau 21,9km? va Nghi Loc
khoang 14km?. Thanh phan thach hoc 1a cat két,
bot két, san két, cudi két. P4 co cu tao khdi hodc
phan 16p day. Chiéu day 1.300 - 2.500m. Luu
luong tai mot s6 diém 16 trong khoang tur 0,01 -
1,28 1/s, Iuu luong céac 16 khoan: 0,20 - 1,22 I/s;
ty luu luong q: 0,007 - 0,046 1/s.m; hé s6 thAm
thuong gip 0,05 m/ng. tAng chira nude duge xép
vao loai tir nghéo dén chira nudce trung binh.

Tang chta nudc khe nirt - karst trong tram
tich luc nguyén, tram tich carbonat, trong d6 hé
tang Qui Lang (t.*) phan b chu yéu ¢ hai huyén
Yén Thanh va Quynh Luu, di¢n 10 khoang 116
km2 va hé tang Pong Trau (t2) c6 dién phu hau
khip ving nghién ciru. Thanh phan thach hoc 1a
da phién sét, cat két, bot két, sét voi, da voi, da
phun trao axit, chidu day 300 - 800m. Do thanh
phan dat da da dang nén d6 nut né, tinh tham
trong tang khong dong déu, myc nude tinh 3,5 -
5,0m, it thay doi theo mua. Luu luong cac 15
khoan khoang 0,88 - 5,12 I/s; h¢ sb thim trong
khoang 0,01 - 0,05 m/ng. Trong da voi nit né,
karst (ving Hoang Mai), luu luong thay doi tir
0,01 1/s (LK655B) dén 9,37 1/s (LK404), muc
nudc tinh tir 0,35m (LK655B) dén 5,53m (LK
657A, 660). Luu lugng 15 khoan tir 1 I/s dén trén
51/s, ty Iuu lugng dat tor 0,001 - 2,546 I/s.m, h¢
s6 thim tir 0,001 - 6,574 m/ngay. Luu luong
phéan anh rat 15 tinh bat ddng nhat rat 16n vé do
chtra nudc cua ting, dic trung ndi bat cia cac
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tang chira nudc trim tich carbonat.

Tang chira nuéce khe nut trong da tram tich
luc nguyén - bién chat hé tang Séng Ca (03-S)),
phan bd rong rdi trén dia ban dudi dang cac dai,
cac khu, khoanh khac nhau co téng dién tich
khoang 1400 km2, 16 ra khoang 9 km?2 & khu vuc
xd Hung Quyét (huyén Hung Nguyén), xi Nghi
Quang, xd Nghi Hung (huyén Nghi Loc), phan
con lai bi phii boi cac trim tich tré hon. Thanh
phan thach hoc gdm da phién thach anh xericit,
quarzit, da phién xericit, cat két, san két, bot két.
Luu lugng nudce tai cac diém 10 vung Nam Pan
khoang 0,003 - 0,78 I/s, ving Dién Chau khoang
0,01 - 0,6 I/s, trung binh 0,079 /s, Iuu lugng 16n
nhat dat 5 I/s (diém 16 NA2166); nho nhat 0,001
I/s (diém 16 NA4356). Myc nude tinh 0,8 - 15m.
Tang 03-S1 duogc xép vao loai nghéo nudc, chi
c6 khoang 15,76km? ¢ xa Nghi Xa, Nghi Hung
huyén Nghi Ldc la giau nudc.

2.2 Phwong phap nghién ciru

- Phuong phap khao sat thuc dia: tién hanh do
dac ham lugng TDS theo mua mua va mua kho
trong cac nam 2018 - 2019 trén dia ban nghién
ctru. Khéi lugng quan tric trong tang qh 1a 133
diém; tang qp 1a 69 diém va trong cac thanh tao
khe nirt - karst 1a 71 diém.

- Phuong phap vién tham va ban do: cac ban
d6 duoc 1ap trén nén ban dd dia chét thuy vén ty
1€ 1/50.000 thudc hé toa d0 VN2000 va theo quy
dinh tai Thong tu sb 09/TT-2014/TT-BTNMT
ngay 17/12/2014 cta B9 Tai nguyén va Moi
truong vé viée quy dinh k¥ thuat 1ap ban db chit
luong NDD ty 1€ 1/50.000. Trong d6 quy dinh:
TDS <1 g/l - nude nhat, 1 < TDS <3 g/l - nudce
log va TDS > 3 g/l - nuéc man.

2.3 Thu thdp tai lié¢u

Ngudn tai liéu dugc st dung trong bai bao
gom: két qua diéu tra tai nguyén NDD giai doan
tir nam 2018 - 2019 trong khuon khé du an Didu
tra co ban ma s6 UQDTCB.02/18-19 do Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam quan
ly; két qua quan tric dong thai va chat luong
nuée cia Trung tim Quy hoach va diéu tra tai
nguyén nudc Qudc gia nam 2018 - 2019 tai cac
cong trinh quan tric trong ving nghién ctru [6];
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S6 thang 08 - 2019

5



3)

BAI BAO KHOA HQC

tai liéu dia chét thuy vin cia ving dong bang
ven bién Nghé An [2,3].

3. Két qua va thao luin

3.1 Phéin b6 mén - nhat trong ting qh

Trong ting gh & cac ving ven sdng c6 anh
huéng cua thuy tridu, nude trong tang thudng co
TDS > 1 g/l. Pay la tang chira nudc ho nén rat dé
bi nhiém ban, nhiém man. Ham lugng TDS ciing
thay d6i tuy theo timg vung (hinh 3a). Dién tich
nude nhat trong ting gh chiém khoang 901km?,
phﬁn con lai 1a nudce lg dén man.

Vung thanh phd Vinh, thi x3 Ctra Lo va dai
ven bién Quynh Luu - Dién Chau nudc trong
tang gh thudng 1 loai nuéc nhat, didc trung cho
tang cat hat trung, hat tho, c6 kha nang chua
nude tdt, dia hinh cao 4 - 6m so v6i mat bién. Su
van dong cua nude trong tang 16n, ngudn cung
cép chi yéu 12 nudc mua, hién twong nhidm man
khong xay ra. Gia tri TDS ctia nude it thay doi
theo thoi gian, chi dao dong trong khoang 0,051-
0,37 g/l. Ranh giéi man - nhat NDD gan nhu
trung véi duong bd bién [4].

Cac dai cat ven Song Pa, Séng Dira (Dién
Chau), ven song Hoang Mai (Quynh Luu), nudc
thuong c6 ham lugng TDS = 0,51g/l. Cac vung
ctra song, & nhitng noi c6 dd cao 1 - 2m, bi anh
huong manh cia thuy tridu, NDD c¢6 TDS trong
khoang 1 - 3 g/l.

Vung Quynh Luu - Hoang Mai nudc trong
tﬁng gh bi nhiém min phia ngi dia do anh hudng
ctia ngudn nudc trong dat da hé ting Pong Do
boi nudce bién da xam nhap qua cac dut giy kién
tao, nudc song Hoang Mai va mot phan do min
chon vii. Lo khoan QT1-NA cho thay, chi trong
mot nam gia tri TDS tang tu 0,138 g/l (quy
1/2018) dén 12,9 g/l (quy 1/2019). P6 man ciing
tang trong 16 khoan QT2a-NA (Quynh Thach -
Quynh Luu), TDS ting tir 2,4 g/l dén 3,3 g/l.

Vung Dién Thanh - Dién Chau, NDD tang
qh ciing chiu 4nh hudng mot phan cua thiy triéu
trén luu vuc séng Bung va thAm xuyén ciia nude
bién qua duong bo bién, ham lugng TDS co gia
trj 16n va c6 chiéu hudng tang 1én (hinh 4a), tir 16
khoan QT3-NA 14 3,05 g/l (quy 1/2018) dat dén
8,47 g/l (quy 1/2019). Dién tich bi nhiém man
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dat trén 43km?.

Tang gh thudng c6 mdi quan hé thuy luc truc
tiép voi cac ting phia dudi, dic biét ving Cong
Thanh (huyén Yén Thanh) ting qh d4 bi nhidém
min boi ting t2 phia dudi. Tir quy 1/2018 dén
quy 1/2019, ham lugng TDS trong nudc tang tur
0,285 g/l dén 6,56 g/l (15 khoan QT4a).

3.2 Phén b6 min - nhat trong tang qp

Ham luong TDS trong nudc cia ting qp thay
d6i khong chi theo dién ma theo ca chiéu siu.
Phan 16n dién tich cua tﬁng bi 1o va méan, chi co
mot s& khu vuce nude thude loai nhat nhat, d6 1a:
1) khu vyec tir nai Quyét xuéng Bén Thuy c6 dién
tich khoang 5 km2, 2) khu bao quanh nui Cau
Cém v6i hon 20 km2 (ving 16 khoan 4; 5B), 3)
thuoc ving Nam Pan gém 2 dai chinh véi dién
tich khoang 60 km2 phéan bd doc theo hai bén
Séng Ca, rong 0,5 - 3km, biéu hién & 16 khoan
JICA2 (xa Nam Trung) nudc co M = 0,154 g/l va
phan b6 hinh canh cung, tir gitra 156 khoan 508,
519 (x4 Nam Lam) dén 136 khoan 510 (xd Nam
Hung), 16 khoan 509 (xd Nam Lién) va xa Nam
Giang, 4) phan phia tdy Nghi Loc ¢ dién tich
khoang 97km? dugc xac dinh nudc nhat qua Kkét
qua quan tric 16 khoan QT17a-NA c6 TDS =
0,138 g/l va 16 khoan QT18a-NA c6 TDS = 0,04
g/l. Ngoai ra, mot s6 khu vuc khac voi tong dién
tich khoang 35km? gém bic Hoang Mai, bic
Yén Thanh duoc nudec mua cung cip nén nudc
thudc loai nhat (hinh 3b).

Xu thé taing ham luong TDS trong ting qp
biéu hién & nhiéu 156 khoan quan tric (hinh 4b).
Céc vung Quynh Thach, Quynh Luu c6 ham
lwong TDS ting tir 4,4 g/l dén 6,7 g/I (156 khoan
QT2b-NA) hay tai xa Nghi Thu - tx Ctra Lo,
TDS tang tir 3,2 g/l dén 5,01 g/1 (15 khoan QT8b-
NA). Mot s6 noi co biéu hién bi nhiém man
NDD, trong thoi gian tir quy 1/2018 dén quy
1/2019, nuéc chuyén tir nhat sang 1o gdm c¢6 khu
vuc Nghi Yén - Nghi Loc (TDS tang tir 0,739 g/l
lén 1,34 g/1), khu vuc Hung Phuc - Hung
Nguyén tai 16 khoan QT14b-NA cho thiy TDS
tang tur 0,35 g/l 1én 1,35 g/1.

3.3 Phén bo mén - nhat trong cdc tfing chira
nwdc khe nut - karst
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Phén b man - nhat trong cac ting da gdc rat
phirc tap theo timg ving va diéu kién hinh thanh
cac ting chira nude. Nhin téng thé, dién tich
chtra nude nhat (TDS < 1g/1) trai rong 1.250km?,

BAI BAO KHOA HQC

chiém 58 %, nudc lg 524,3km?, chiém 24 % tong
dién tich khu vuc. Theo ting thanh tao dia chét,
két qua khao sat cho thay:
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Phan 16n nudce trong céac thanh tao t2, t; va Os-
S1 thudc loai nhat, gia tri TDS trong khoang tir
0,04 - 0,48 g/1, ngoai trir khu vuc tai 16 khoan
117 (tp Vinh) nudc bi lg (TDS = 1,718 g/l) va
khu vy tir x3 Dién Binh - Dién Chau dén Quynh
Dj - Quynh Luu va ra phia bién ¢ do sau tir 60 -
100m, nudc bi min, tai 16 khoan 725 nudc co
TDS = 3,11g/1, 16 khoan 732 ¢6 TDS = 7,98 g/l.
Ving c6 dién tich NDD bi man va lg 16n nhat 1a
dai chay doc ven bién tir Quynh Luu dén Cura

Hinh 3. Phdn b6 mdan - nhat nuwée dudi dat
viing dong bang ven bién Nghé An

Hoi dat 720 km?, nude c6 TDS tu 2,1 - 6,5 g/l.
Nam sau trong dat lién 1a ving Yén Thanh - D6
Luong, nude bi man co thé do chén vui trong cac
thanh tao t2, 16 khoan QT4b-NA c6 TDS ting dot
bién tir 0,275 g/l trong thang 3/2018 dén 6,7 g/l
cung thoi ky trong nam 2019 (hinh 4c). Piéu nay
cho thay, nudc trong tang t2 thuong duogc ria
man boi nudc mua, tang ham lugng TDS trong
mua kho va anh huong dén cac ting chtra nudc
lan can khi chung c6 quan h¢ thiy Iyc véi nhau.
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4. Két luan

NDD viing ven bién Nghé An ton tai trong
hai dang chira nudc chinh. Nudc 16 héng gom
tang gh va qp, nudc khe nut - karst gdm céc
thanh tao trim tich luc nguyén, cacbonat, phun
trao. Phan bd man - nhat NDP dugc danh gia
theo gia tri TDS cho thay rat da dang ca theo
khong gian va thoi gian. Gia tri TDS bién dbi
phu thudc phan 16n do tac dong ciia nude bién
va tham gia cia nudc mua.

——QT2b-NA —#—QT7-NA —4—QT8b-NA QT9b-NA

so0p = QTIE-NA——QTISH-NA——QTI4b-NA—— QTI6b-NA
7081
7000 6698
6000 (b)
3 5000 5015
F: 444448
= 4000 3768
& 3000 3205.03
78.99
2000
1000 3 1340
P 602 620
0 % 1 14:
Quf 1/2018 Quf 3/2018 Quy 1/2019

Hinh 4. Dién bién mdn - nhat trong cdc tang
chita nude viing dong bang ven bién Nghé An

Trong mdi trudng 16 hong, cac tang gh va qp
di®n bién min - nhat manh hon so vdi cac tang
chtta nudc trong thanh tao khe nut - karst.
Nguyén nhan nhiém min cac ting chira nudc
vung tiép giap voi bién cha yéu do xam nhap cua
nudce bién theo co ché thim xuyén qua d6i bo
bién hay do hoat dong ctia thuy triéu trén séng,
mot sd khu vue khac bi nhiém man 1a do han han
kéo dai, giam kha nang rira man ctia nuéc mua
hodc do man choén vui.

Loi cam on: Tdp thé tac gia xin tran trong cam on si cho phép sir dung s6 liéu dé hoan thanh
bai bdo trong khudn khé Dy dn Diéu tra co ban nam 2018-2019 (Ma s6 UQOPTCB.02/18-19) do Vién
Han lam Khoa hoc va Cong nghé Viét Nam quan Iy.
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DISTRIBUTION OF THE SALT - FRESH GROUNDWATER IN THE
COASTAL DELTA OF NGHE AN PROVINCE
Phan Van Truong!, Do Ngoc Thuc?,
Nguyen Duc Nui!, Phi Van Cong', Vu Xuan Viet?
nstitute of Materials Science
Institute of Marine Geology and Geophysics - Vietnam Academy of Science and Technology
’Vietnam National University, Hanoi

Abstracts: The groundwater in the coastal delta of Nghe An province exists on both the pore
water and fissure - karst water. On the base in studying the status and happen of the Total dissolve
solids in the groundwater, this paper present result distribution of the salt - fresh groundwater in the
layers and define the impacts by draught, instrusion of seawater, tidal regime and paleo - seawater
on the aquifers.

Keywords: Saltwater instrusion, groundwater, coastal delta of Nghe An.
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MO HINH HYDIST VA PHUONG PHAP XU LY NONG bQ
PHU SA TAI BIEN LONG POI VOI BAI TOAN HAI CHIEU

Nguyén Thi Bay'!, Tran Thi Kim?, Huynh Cong Hoai', Pham Anh Tai!,
Nguyén Pam Quéc Huy?, Nguyén Ky Phiing?

Tém tit: Bai bdo trinh bay mét phirong phdp xit Iy nong dg phii sa trén bién long khi dong chay
tir mién tinh chay ra bién trong mé hinh dong chady hai chiéu két hop dong nhat, xen ké gitta tinh todn
thity liee va chuyén tai phit sa - xit 1y bang phirong phép dwong dic trung. Toan bg mé hinh dwoc
tich hop trong phan mém HYDIST, va tinh dp dung cho doan song Tién, thi tran Tan Chdu, tinh An
Giang. Két qua dd phdan anh dwoc tinh hiéu qua ciia phwong phdp, cdc két qud thu dwge vé lan
truyén phii sa tir thuwong luu séng Tién thi tran Tan Chdu da dwoc truyén ra khéi mién tinh & ha luu,
ma khong ton dong lai trong mién, mdc dau mién tinh dwoc giéi han, nhung véi phirong phdp xir Iy
nay, phii sa trong mién tinh dwoc trao doi tot véi mién ngodi va chay ra ngai mién tinh, ma khéng
nhdt thiét phai kéo dai mién tinh. Cdc két qua cho thdy tinh kha thi ciia viéc xit Iy bién bang phwong
phdp duong déc trung trong dp dung tinh todn lan truyén chdt trong séng, ddc biét khi doan tinh
twong doi gidi han.

Tix khoa: M6 hinh chuyén tai phii sa 2D, Xir Iy bién, Phwong phdp dwong ddc trung, Thiy lic.

Ban Bién tap nhan bai: 12/6/2019  Ngay phan bién xong: 24/7/2019 Ngay dang bai: 25/08/2019

1. Giéi thi¢u

Hién nay, hau hét cac nghién ctru vé dong
chay két hop v6i chuyén tai chat noi chung, va
pht sa, dién bién long din noéi riéng bang mod
hinh toan dugc phat trién theo ba hudng:

(i) Ap dung phan mém di xay dung sin va
dugc thuong mai hoéa. Co thé ké dén bo phﬁn
mém MIKE, duoc xay dung boi vién DHI, Pan
Mach. B phan mém niy bao gdm nhiéu mod-
ule, dugc sir dung rat phé bién ¢ Viét Nam trong
nghién ctru tinh todn dong lyc hoc dong chay.
Bén canh d6 bo phan mém CCHE 2, 3D do Pai
hoc Cong Nghé Mississippi bién soan cling dugc
mg dung mé phong qua trinh truyén thuy luc,
chuyén dong bun cat lo limg, bun cat day va dién
bién long dan. Ngoai ra con nhiéu bd phﬁn mém
khac da dugc thuwong mai hoéa, tuy nhién gia
thanh kha dat do.

'Pai hoc Bach Khoa TP. Hé Chi Minh

’Dai hoc Tai Nguyén Moi truong TP. HCM
3Vien Khoa hoc Cong nghé tinh toan tp. HCM
Email: ntbhay@hcmut.edu.vn,
kyphungng@gmail.com

(ii) Hudng thtr hai 1a hudéng st dung phan
mém mi ngudn ma, co thé duge tai mién phi tir
mang nhu Telemac (1a bd chuong trinh viét trén
ngon nglt Fortran dugc bién soan boi tap doan
Dién luc Phap), tuy bo chuong trinh nay khong
can ban quyén nhung do chua c6 phan giao dién,
viéc khai thac va sir dung kha phure tap, nén hién
nay ciing chua duoc phd bién rong rai, ma chi
thong qua mot s6 chuyén gia, t6 chitc mo nhirng
khoa tap hudn phin mém. B6 phan mém DELFT
2, 3D duoc san xuat boi Deltares - Ha Lan ¢6 thé
mo phong 2, 3D cho dong chay, van chuyén tram
tich, hinh thai hoc,...dugc du nhap vao Viét
Nam nhitng ndm gin ddy, tuy nhién ciing chua
duogc phd bién rong rai.

(iii) Hudng tiép can tha ba 1a nhimg mé hinh
tinh thuy lyc va hinh thai song tu xay dung trong
nude, nhimg nim gan day c6 thé ké dén mé hinh
HydroGIS cua PGS.TS. Nguyén Hitu Nhéan co
tich hop cong cu GIS, demo két qua va giao dién
kha tot. MK4 ctia PGS. TS. Lé Song Giang véi
phan giao dién kh4 tt va hién nay van dang phat
trién nén van chua duoc phd bién rong rai. Mo
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hinh HYDIST do tac gia tu xay dung tir nhiing
nam 2004, va dén nay dang dan hoan thién. M6
hinh ¢6 thé tinh duoc dong chay 2D tich hop ca
song gio, va két hop thuan nhét, xen k& voi
chuyén tai phu sa va dién bién ddy. Ban dau,
trong mo hinh tai bién nudc chdy ra dugc ap
dung %2= 0.(C 14 ndng do6 phu sa, s 1a phuong x
hodc y). Tuy nhién két qua khi &p dung dicu kién
nay chi ra rang phu sa khong dugc trao ddi véi
bén ngoai vung tinh, va chi thich hop dé giai
nhirng bai toan voi mién tinh kha 16n, dé diéu
kién bién khong anh huong nhiéu dén két qua
ving tinh. Con d6i véi nhimng viing tinh gidi han,
thi diéu kién nay boc 16 nhuoc diém. Vi muc
tiéu phat trién tiép mo hinh HYDIST, tac gia da
phat trién mot phuong phap xtr 1y bién bang
phuong phap duong déc trung.

2. Phwong phap nghién ctru va thu thap tai
liéu

2.1. Gigi thiéu vé khu vwe nghién citu

Lo )
N
: [orsa ] Ddng Thap
[ores: }
x. Tén Ché
%’i [

a)

LOPSREa3RNRBERERES

2
0.1

Hinh 1. Vi tri doan séng Tién qua thi tran Tdn
Chau (a) va dia hinh doan song tinh toan (b)
Véi cde dwong dong mire dg sdu

Poan song Tién chay qua thi trdn Tan chau
nam ¢ thugng ngudn séng Tién cua Pong bang
song Cuu Long. Trén Hinh 1 gidi thi¢u vi tri
doan song tinh toan (Hinh 1a) cung d¢ sau cua

TAP CHI KHI TUQNG THUY VAN

doan song do dac nam 1999 (Hinh 1b). Trén
Hinh 3b ciing bidu dién mat cit qua tram thay
van Qudc gia Tan Chau. Ché d6 thuy lyc khu
vuc Tan Chau thudc ché do chiu anh huong cua
1d tir thugng ngudn song Mekong dd vé, dong
chay quanh nam hau hét theo huéng tir thuong
luu d6 vé huéng bién (sé thoi gian dong do
nguoc vé thuong luu rat it, ddc biét v& mua 1d,
dong chay chi theo mot hudng chay vé ha luu.
Trén Hinh 2, duong dut nét biéu dién luu lugng
do dac theo gio tai tram Tan Chau vao mua 1a
nam 1999 [7]. Day ciing 1a co sd dé tac gia chon
doan song nay dé tinh toan ap dung mé hinh HY-
DIST d st Iy bién phu sa & ha luu bang phuong
phap duong dac trung.

2.2. Co s¢ Iy thuyét ciia moé hinh

Mo hinh duoc thiét 1ap dua trén 1oi giai cua
hé phuong trinh chuyén dong Reynolds [10], két
hop voi phuong trinh chuyén tai hai chiéu nhu
sau:

H¢ phuong trinh Reynolds:

2 2
LI SR S SR LA A 1
ot o0x Oy ox h+g (1)
2 2

A DN R SR (SRS TN
ot ox 0Oy oy h+g

oc @ o

=p S (h+ gl (h+gv]=0 )
ot 0x oy

Trong d6 u, v 1a thanh phan van téc trung
binh theo do sau cua hai phuong x va 'y (m/s); 1a
cao d6 muc nude so v4i chuan “0” (m); h 1a do
sau (m).

Chuan “0” duogc chon tai mat thoang yén
lang, truc huéng 1én; K 13 hé s6 ma sat day; A
1a hé s6 nhét réi phuong ngang (m¥s); g 1a gia
toc trong truong (m/s?).

Phuong trinh chuyén tai:

6C+Yu6C oC oCY\ 190 HK
Hoy

10 (
ot ox oy ) Hox 0x
Trong d6 C 1a nong d6 phu sa trung binh theo
chiéu siu (kg/m®); K, Ky 1an lugt 13 hé s phan
tan phu sa theo phuong phuong x, y tinh trung
binh theo chiu sau (m%s); H 1a do sau tir mat
thoang xudng day (H=h+S) (m); y 1 hé s6 phan

oc),s
Yoy ) H

“4)
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bd van tde theo chidu sau; S 1a ham nguén, mo ta
su bdc 1én hay ling xudng cua hat (kg/(mZ.s)).
Ham sb ngudn s& dugc tinh ty dong trong
chuong trinh dya vao nhitng cong thtc thuc
nghiém cua Van Rijn (1993) [8-9].
S 1a ham s6 xoi:

s=MTTTe T, > T, ®)
ps T
S 1a ham sd boi:
S=-0.C, ¢~  Khi 1,<T, (6)
Ty
Va ham s ngudn bang 0:
S=0 Khi 1,271,271, 7

Véi o, 1a toc do ling dong hat (m/s); M 1a
kha nang béc hat 1én cua ving tinh (kg/m%/s);
T, 12 ng suét tiép day (N/m?)

7, = pf, Ui ®)
8
;o 8an’ 9)
w H1/3

Trong d6 Uy 1a vén tdc day (m/s); P 1a khoi
luong riéng cua nude, (kg/m?); Cy 1a ndng do phu
sa day (kg/m?); fw 1a hé sb ma sat dat day, duoc
tinh theo Chezy (cong thirc (9)); n 1a hé s6 nham;
T. ,Tq lan luot 1a ung suét toi han x06i va boi
(N/m?).

Céc phuong trinh trén dugc giai bang phuong
phap sai phan hitu han, so dd sai phan 4n luan
huong ADI (Alternating Direction Implicit
Method dugc dé xuat boi Peaceman, Rachfor)
[1], lu6i cua so dd duge trinh bay trong Hinh 2.

Chii thich

Vin the u

I Vin the v
Myre murdre C,

+  PhitsaC

O Disiuh

Hinh 2. Lu6i sai phan theo so dé ADI

Trong d6 cac thanh phan u, v, S dugc bd tri
dic biét, cu thé 1a myc nudec va néng do phu sa
C duoc dat ¢ tam cua 0 ludi (i, j), trong khi van
tde u duoc dat & vi tri (i+1/2,j) va van tde v dat
ovitri (i, j+1/2) (véii,j=1,2,3 ...). Chiéu rong
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ciia mot 6 ludi 1an luot 1a Ax va Ay. Ludi dugce
danh s6 bang chi sb i (d6i véi  phuong x) tir 1
dén N va j (d6i v6i phuong y) tir 1 dén M [6].

2.3. Diéu kién ban diu va diéu kign bién
ciia mé hinh

2.3.1. Piéu kién ban dau

Trong mo hinh, néu bat dau tinh tir to = 0, thi
bai toan thay luc duoc gén trang thai tinh toan
mién, con bai toan chuyén tai phu sa duoc gin
bang mot ndng d6 nén hing s6 ban dau. Trong
truong hop bai toan dugc tinh tiép tir mot thoi
diém t = t1 ndo do, thi diéu kién ban dau s& la
cac truong van toe u,v(x,y) va nong do C(x,y) tai
thoi diém ti trén toan mién tinh toan.

2.3.2. Diéu kién bién

Bién long:

- B6i v6i bai toan thay luc:

t+AL

L'

Ox
Hinh 3. Quy dao ciia hat vit chat (di chuyén tir
I6p thoi diém t dén t+A ¢

Bién thuong ngudn dong chay 1a chudi dir
liéu Iuu lwong d6 vé mién tinh theo thoi gian
Q(t), con bién ha luu dong chay s€ cho dudi dang
dao dong muc nudc S (t).

- DPbi véi bai toan chuyén tai phu sa:

Khi dong chay hudng tir ngoai vao mién tinh
(thuong luu), ndng do phu sa & bién s& dugc gan
bang ndng do cho trude C(t), thuong dugc ndi
suy tu day cac gia tri do dac dugc hodc tinh
twong quan theo thoi gian.

Riéng ddi vai bién 1ong ha luu dong chay, khi
ma dong chay tur mién tinh hudng ra thi sir dung
diéu kiénZTE= 0, vdi S 1a phuong cua quy dao ma
hat vat chat duoc tmyén di. Khi do, néng do tai
bién dugc tinh thong qua qua trinh tai, qua trinh
khuéch tan dugc bo qua tai bude tinh nay. Nong
dd phu sa tai bién sé€ 1a nghiém cua phuong trinh
truyén tai, dugc giai theo phwong phap dudng
dac trung, dugc trinh bay k¥ trong muc 2.4.

Bién cung duwong bo:
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Ap dung diéu kién bién khong thim ddi véi
bai toan thily lyc voi thanh phan van tc vudng
goc b un = 0 va ap dung diéu kién phan xa toan
phan dbi véi bE‘li‘ toan chuyén tai phu sa: 2s =‘0-

2.4. Xurly nong do phu sa tai bién long bang
phwong phap dwong ddc trung

Nhu da trinh bay ¢ trén, khi dong chay tu
mién tinh chay ra bién 1ong, phu sa tai cac 6 tinh
trude d6 trong mién anh hudng toan bo 1én bién,
dac biét 1a trong mua 1{, khi ma van tde dong
chay qua bién kha 16n, Iic nay chudi dir liéu bién
C(t) cho trudc tai bién trd nén khong hi¢u qua
khi st dung né lam diéu kién bién tinh toan cho
bai toan chuyén tai phu sa. Liic nay viéc bo qua
qua trinh khuéch tén’ lai tré nén hiru hzig:u hon.
Theo do6, nguoi ta chap nhan tai bién: —=0

Bai toan chuyén tai duoc giai luan hudng theo
so d0 ADI (di trinh bay & trén) lan lugt theo
phuong x, sau d6 1a phuong y. Trén mdi phuong,
nong do trén bién s& duoc giai tir phuong trinh
truyén tai [2]:

oC U oC S

54— 8(x,y):ﬁ (10)

Hinh 3 mo ta vét di cia hat vat chat tir A (16p
thoi diém trude) dén vi tri trén bién long B (16p
thoi diém sau).

Trong qua trinh tai thuan tlly, xem nhu hat vat
chat duoc chat 1ong mang di v6i van toc khong
dbi trong khoang thoi gianAt, nong do tai bién
B sé b'fmg mot ham sb tinh theo néng do tai A:

(11

bé xac dinh n(‘Sng do tai diém B trén bién, chi
can di nguoc thoi gian theo quy dao vé diém A,
tai day ta da biét nf)ng do (néng do tai A duoc
biét trude hodc duoc ndi suy tu néng d0 tai cac
nut lan cén): Qua trinh vira mo ta chinh la co s&
1y thuyét cta phuong phap duong dic trung:

C(B,t+At)=f(C(A, 1))

Trong phuong trinh (10), thay: U= (TX
Ta co: t
oCc_oCdx _ S (12)
ot oxdt H
hay:
ac_s (13)
dt H
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Loi giai caa phuong trinh (13) véi cac diéu
kién vé néng d0 tai A va B nhu sau:

S 14
Cp=Cy+ At (14)

Trudng hop néu xem nhu trong khoan thoi
gian d, su bdc én hay 1éng dong hat vat chét tai
lan c4n bién 1a khong dang ké (S=0), ta co :

Cs=Ca (15)

Trong mo hinh HYDIST, diéu kién (15) dugc
ap dung dé xac dinh nong d6 phu sa tai bién 1ong
(Cs) dya vao ndng d¢ tai chan duong dic trung
Ca khi dong chay hudng tir mién tinh ra.

Trinh tu tinh:

+ Budc 1: Trong khoan thoi gian At, chdp
nhan van téc 1a hé“mg sb, cu thé trong mo hinh
tinh bang trung binh cong vén tdc giita hai 16p
thoi gian n va n+1, tir 46 xac dinh nguoc lai vi tri
diém A tai chan duong dic trung.

+ Budc 2: Noi suy gia tri néng do tai chan
duong dac trung (tai A) theo cac gia tri da biét tai
céc nut.

+ Budce 3: Tinh gid tri tai B & 16p thoi gian
nt+1: Cg =Ca

Céc bai toan kiém dinh mo hinh HYDIST vé
tinh toan thuy luc va truyén tai phu sa da duoc
thuc hién va trinh bay trong cac bai bao dang
trong [4-5]. Sau day chiing toi xin gidi thigu cac
két qua tmg dung tinh toan dong chay va chuyén
tai phu sa cho doan song Tién chay qua thi trin
Tan Chau.

3. Cac thong sb ap dung trong md hinh va
hi¢u chinh kiém dinh mé hinh

3.1. Cdc thong sé ddu vao ciia mé hinh

Nhu da trinh bay trong muc 2.1, doan song
Tién qua thi tran Tan Chau duoc chon dé ap
dung tinh mo hinh.

Ludi tinh ctia doan song 1a ludi vuong goc co
kich thudc: 464x324 phan tir, bao gdm ca phan
dat lién 1an long séng, Ax =Ay = 10m; budc thoi
gian tinh At = 2s.

Bién long trén ctia mién tinh: dudi dang chudi
luu lugng va ndng do phu sa Q(t), C(t) cuia mua
1d 1999, tir dau mua 1 10/5/1999 dén hét thang
12/1999 .

Bién long dudi cua mién tinh: 1a dao dong
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muc nudc theo thoi gian tuong tng, dugc cho tir
s6 liéu do dac tram Tan Chau doi xuéng dudi tré
hon 1 gio.

Chuong trinh tinh toan dugc viét trén ngon
ngit VB6, dé tiét kiém thoi gian tinh, trong mod-
ule tinh todn, khi quét theo phuong x hodc y, co
mot chuong trinh con nhén dang ty dong bién
b, dé giéi han bién dau va bién cudi tinh toan,
va chi tinh toan dén nhitng 6 trong 10ng song.
Trong chuong trinh, dé tong quét cho truong hop
nuée chdy nguge 1én, van nhap chudi phu sa C(t)
cho san tai bién dudi. Tuy nhién khi tinh todn
truc tiép cho doan song Tién (Tan Chau), dong
chi chay theo chiéu tir thwong luu t6i ha luu, nén
chuong trinh tw dong xir Iy lai bién dudi bang
phuong phép duong dac trung nhu da trinh bay
& trén (muc 2.4), ma khong sir dung chudi dir

BAI BAO KHOA HQC

liéu phu sa bién cho san.

3.2. Hiéu chinh va kiém dinh mé hinh

Thong sb hiéu chinh trong mé hinh 14 hé sé
nham. Hé s6 nham trong ving tinh dwgc hiéu
chinh thay d6i ty 1& nghich véi d6 sau 1ong dan,
va dao dong trong khoang tir 0,005 dén 0,06
tuong ung voi d6 sau cua long song thay doi tir
41m dén 0,1m.

Khi tinh toan, luu lugng dugc trich Xuét phuc
vu kiém dinh va hiéu chinh tai vi tri tram Tan
Chau dé dam bao ché d6 thuy luc.

Két qua tinh luu lwong cho mua 1i 1999 tir
mod hinh tai tram Tan Chau so véi két qua thuc
do kha chinh xac (trén Hinh 4, dudng lién nét 1a
két qua tinh toan, dudng dut nét 1a két qua do
dac tir ngy 5/7/1999 dén cudi thang 12/1999).

SO SANH GIJ'A LU'U LUO'NG PO DAC VA TINH TOAN NAM 2019 TAI TRAM TAN CHAU
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Hinh 7. Lan truyén phii sa trén doan séng Tién (Tan Chdu) két
qud tinh todn bdt dau tinh tir liic 10 gio ngay 10/5/1999
a)l0h30°; b)11h30°; c)12h30°; d)13h30°; €¢)14h30°; f)15h30°;
g)16h30°; h)17h30°; i)18h30°; j)19h30°
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Trén Hinh 5 trinh bay phan bb hé s nham
trong mién tinh sau hiéu chinh, véi mau nén thay
ddi tir nhat nhat (n=0,005) tai tam cua hé sau,
dén dam nhat (n=0,06) tai vung sat bo.

4. Théo luin vé truwong van toc két qua lan
truyén phi sa trong mién tinh

Truong van tdc trén doan séng ap dung tinh
ltc dinh 11 (ngay Oh ngay 6/10/1999) dugc trinh
bay trong Hinh 6. Ddi chiéu v6i do sau ctia mién
tinh (hinh 3), vi tri ngay tai mat cit qua tram thuy
van Tan Chau), van tc 16n nhat gan tring véi
véach trén ctia hd su, dat gia tri lén dén 3,18 m/s
(thé hién bang ving véc to sim mau nhat). Hinh
anh trudong van toc thé hién rd dong chay qua
ving khuyu tay gap khiic TAn Chau bam sat vach
trén ciia ho.

Dé phan tich danh gia su lan truyén phu sa tir
thuong luu vao mién tinh va ra khoi mién tinh ¢
phia ha luwu, cac két qua vé lan truyén phu sa theo
thoi gian dwoc xuat twong Gng véi ting thoi
diém sau lic bat dau tinh lan truyén, va vé thanh
nhitng hinh anh cac dudng ddng mirc c6 t6 mau
theo do 16n gia tri phu sa (Hinh 7a-7j) lan luot
cach nhau 1g tr ngay tinh ddu tién (10h ngay
10/5/1999). Trén hinh 7a thé hién phan b phu sa
sau 30 phut dau tién tinh toan lan truyén (ltc
10h30”), ltc nay chung ta thiy phu sa chi méi
bat dau truyén vo viing tinh va dat gia tri 1on nhat
& dau vao cua lach siu (dat toi 16n hon 0,008
kg/m?®). Sau d6 phu sa tiép tuc truyén sau vo
trong mién tinh, dén 11h30° va tiép theo la
12h30’ (Hinh 7b-7c¢), ta thiy phu sa da lan truyén

BAI BAO KHOA HQC

v6 dén phan nira ciia mién tinh. Cac két qua va
dang cac duong dong murc phu sa trén hinh 7d-
7f chi ra rd pht sa da truyén dén tan bién dudi va
di chuyén ra khoi ving tinh sau d6 (hinh 7g-7j)
v6i ndng d6 phu sa dat 1én dén hon 0,007 kg/m®
tai khu vuc bién ha luu. Nhin vao dang céc
dudng ddng mirc phan bd phu sa trong mién tinh,
cling nhan thdy dwgc phu sa dugc theo dong
chay ra khoi mién tinh. Cac két qua nay noi 1én
duogc tinh vu viét cua viéc xac dinh bién phu sa
dudi bang phuong phap dudng dic trung nhu da
trinh bay trong myc 2.2, mic diu mién tinh duoc
gi61 han trong pham vi kha nho (so voi toan bd
hé thong song Tién va song Hau) nhung phu sa
dugc truyén di rat hop 1y tir thuong luu vé téi ha
luu va dugc thoat ra khoi mién tinh, ma khong
t6n dong trong mién. N6 cho thay co sy trao ddi
t6t voi bén ngoai mién tinh khi nudc chay ra.

5. Két luan

Viéc ap dung phuong phap duong dac trung
trong xac dinh ndng d6 phu sa trén bién long khi
dong chay ra khoi mién tinh duogc cac tac gia ap
dung dé tinh toan phu sa bién mdt cach hi¢u qua,
gitip chuong trinh tinh toan dugc thyc hién dé
dang va nhanh gon hon. M6 hinh HYDIST da
duogc kiém tra kha tot voi cac bai téan giai ly
thuyét va trong phong thi nghiém, ciing nhu ap
dung tinh toan thyuc té trén cac doan song, két
qua ciing chi ra dugc tinh kha thi cia moé hinh
trong ap dung tinh toan thity lyc, chuyén tai hai
chiéu trén cac doan séng khac.

Loi cam on: Nghién ciru ndy dwoc tdi tro boi dé tai md s6: NDT.28.KR/17 trong khuén khé thuc
nhiém vu khoa hoc va cong nghé theo Nghi Pinh thw. Nhom tac gia chan thanh cam on su hé tro

nay.
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HYDIST MODEL AND THE APPROACH OF SOLVING SEDIMENT
CONCENTRATION AT OPEN BOUNDARIES
Nguyen Thi Bay', Tran Thi Kim? Pham Anh Tai', Nguyen Dam Quoc Huy?,
Huynh Cong Hoai', Nguyen Ky Phung*
"Ho Chi Minh City University of Technology
’Ho Chi Minh University of Natural Resources and Environment
‘Institute for Computational Science and Technology.

Abstract: This paper presents a method that solves the sediment concentration at the open bound-
aries when the flow direction from the computational domain to open boundaries in a two-dimen-
sional area - characteristic curves method. It combines alternatingly the hydraulic and sediment
transport modules. All of these features are built and available in HYDIST model and applied for cal-
culation in a branch of Tien River passing Tan Chau Town, An Giang Province. The results showed
the effectiveness of the method, the results of spreading sediment from upstream of Tien river, Tan
Chau town were transferred out of the computational area. Although the study is limited, with this
treatment the sediments in the area are exchanged well with the outside area and flow out into the
domain, without necessarily extending the domain. The results showed the feasibility of boundary
processing by the characteristic curves method in the application of sediment transport in the river,
especially when the segment is relatively limited.

Keywords: 2-D Sediment transport module, processing the open boundaries, characteristic
curves method, hydraulics.
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TOM TAT TINH HINH KHi TUQNG, THUY VAN,
THANG 07 NAM 2019

én nhiét do trung binh thing
‘ \ ‘ 07/2019 trén pham vi ca nudc van

duy tri & mic phd bién cao hon
TBNN, tai khu vuc Bic Bo va Trung B6 khoang
1,0-1,5°, Tay Nguyén va Nam B cao hon 0,7-
1,1°.

Niéng ndng van xuét hién & Bic Bo chia lam
4 dot, voi nhiét 6 cao nhat ngay phd bién 35-38
d6. O mién Trung, ning néng gay gat hon va kéo
dai, ca thang chi c6 4 ngay dau thang va 1-2 ngay
cudi thang c6 nhi¢t do cao nhét ngay dudi 35 do
trén dién phd bién & khu vuc ndy, con lai ning
nong xuét hién manh mé nhét vao khoang thoi
gian tur 19-21/07, Ngh¢ An- Ha Tinh c6 noi 40-
41°.

Do anh huéng hoan luu bdo s6 2 gy mua &
Bic va Trung Trung B9, nén khu vuc nay cé
tonge luong mua thang cao hon so vdi trung
binh nhiéu nim (TBNN) phé bién khoang 30-
60%. Cac khu vuc con lai g6m Bic Bo, Tay
Nguyén va Nam B9 mua hut so vdi TBNN tur
30-60%.

TINH HINH KHi TUQONG

1. Hién twong thoi tiét dic biét:

+ Bdo va dp thdp nhiét déi:

Trong thang d4 xuat hién 01 con bio va 01 ap
thdp nhiét d6i (ATND) hoat dong trén khu vuc
bién Poéng, trong d6 bdo sb 2 - tén qudc té 1a
MUN éanh huodng truc tiép dén khu vuc Béc Bo.

Dién bién Bio s6 02:

Chiéu ngay 01/07, mot ving ap thap trén khu
vuc phia Pong Bic quan dao Hoang Sa manh 1én
thanh ATND, manh cap 6, git cip 8 va hiu nhu
it di chuyén. Pén chiéu téi cing ngay, ATND
manh Ién cép 7, giat cép 9 va di chuyén cham
theo hudong Tay va duy tri cuong do. Tu sang
ngay 02/07, ATND tiép tuc di chuyén theo
huéng Tay véi toc do ting dan khoang 7-
10km/h. Téi ngay 02/07, ATND manh 1én thanh
bdo, con bio sb 2 trén Bién Pong trong nim
2019 ¢6 tén qudc té 1a MUN, manh cap 8, giat

cap 11, bdo sb 2 tiép tuc di chuyén theo hudng
Tay voi téc d6 khoang 10-15km/h. Khoang
01gid sang ngay 03/07, bio s6 2 d6 bo vao khu
vuc phia Pong dao Hai Nam (Trung Qudc) duy
tri cdp 8, giat cAp 11 va di chuyén theo hudng
Tay Tay Bic véi toe do it thay dbi. Trua cung
ngay bio sb 2 vuot qua dao Hai Nam di vao phia
DPoéng vinh Bic B, bio s6 2 tiép tuc di chuyén
theo huéng Tay rdi Tay Tay Nam, cuong do bao
manh 1én cap 9, giat cip 11. Sang ngay 04/07,
bao s6 2 d6 bd vao khu vyc cac tinh tir Hai
Phong dén Nam Pinh. Tai Cat Hai va Hon Dau
(Hai Phong) da quan tric dwoc gié manh cép 8-
9, giat cap 11.

Dién bién ATNP Bién Péng:

Sang ngay 18/07 mot vung ap thap trén khu
vuc phia Bic cta bién Dong manh 1én thanh
ATND, sau d6 ATND di chuyén chu yéu theo
huéng Bic, Tay Bic v6i toc do khoang 15-
20km/h, dén sang ngay 19/7 ATND di chuyén
vao phia Nam ctia Dai Loan, suy yéu thanh ving
ap thap va tan dan.

2. Nhiét do

- Khu vue Béc Bo: Nhiét & Bic B phé bién
cao trén TBNN 0,9-1,2°. Riéng khu vyc Pong
Bfmg Bic Bo nhiét do cao trén TBNN 1,5-1,8°.
Cé biét tai tram khi tuong Lang va Bic Ninh trén
TBNN 2,2 va 2,3°.

- Khu vuc Trung B¢: Nhiét do cao hon
TBNN 1,2-1,7 d9, riéng tai Vinh va Phu Yén cao
trén 2,2 va 2,0°.

- Khu vuc Tay Nguyén va Nam Bg: Pang
trong cac thang mua mua, tuy nhién nhiét do
trung binh thang 7 & Tay Nguyén va Nam B¢
van cao hon TBNN 0.8-1.1°, riéng tai tram khi
tugng Pac Mil, Lién Khuong, Long Khanh nén
nhiét & mirc xap xi TBNN.

Noi c6 nhiét d6 cao nhit 1a Con Cudng (Nghé
An): 41,2°C (ngay 19).

Noi c6 nhiét d6 thip nhit 1a Pa Lat (Lam
DPong): 15,2°C (ngay 04).
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3. Lwgng mua:

- Khu vuc Bic Bo: Tinh hinh mua & Bic Bo
trong thang 7/2019 thap hon so véi TBNN tir 20-
30%, trong d6 khu vuc DPBBB va cac tinh Bic
Giang, Bac Ninh, Hai Phong hut mua 45-65%.
Trong thang, tai Bic Bo da xay ra 4 dot mua di¢n
rong, vao thoi ky 3-5/7, 10-11/7, 14-16/7 va 20-
22/7, tuy nhién mua phan bd khong dong déu.
Dot mua dang cha y xay ra tir ngay 3-5/7 do anh
hudng cua hoan luu ctia con bao s6 02, khu vuc
dd c6 mua vira, mua to, ¢ noi mua rat to voi
lugng mua phé bién tir 40-100mm, mot sd noi
¢6 luong mua 16n nhu: Bic Ha (Lao Cai)
127mm, Sa Pa (Lao Cai) 124mm, Luc Yén (Yén
Bai) 111mm, Bic Kan 108mm, Tam Pao (Vinh
Phtic) 219mm..., cling do dgt mua nay, mat sb
noi ca bi¢t & Lao Cai va Cao Bﬁng ¢6 lugng mua
xap xi trén TBNN, tuy nhién khong dang ké.

- Khu vyc Trung Bg: Dudi anh hudng cua
hoan luu béo sd 2, Trung B9 da c6 dot mua vura,
mua to, ¢ noi mua rat to véi luong 70-150mm,
riéng Nhu Xuan (Thanh Hoa) 196mm, Tinh Gia
(Thanh Hoéa) 363mm, Tay Hiéu (Nghé An)
284mm, Quynh Luu (Nghé An) 277mm, ...

- Khu vyc Tay Nguyén va Nam Bo: Tong
luong mua tai TAy Nguyén phd bién thiéu hut so
vo1 TBNN tur 30-70%. Tai khu vuc Nam B ¢6
nhiéu ngay mua, trong d6 c6 dot mua dang luu
vt 15-20/7 v6i lugng kha trén S0mm mat ngay.
Tuy nhién tinh ca thang & Nam B van ¢ tinh
trang hut tr 40-60%.

Noi ¢6 lugng mua thang cao nhat 1a Mudng
Té (Lai Chau): 737mm, cao hon TBNN Ia
166mm.

Noi ¢6 lwong mua thang thap nhét 1a Son Hoa
(Pha Yén): 22mm..

4. Tinh hinh ning:

Tong sb gio nang trong thang 07/2019 trén
khu vuc tu déng béng Bic Bo tré vao dén Trung
B§, Tay Nguyén va Nam B¢ cao hon so véi
TBNN cung thoi ky; Trong khi khu vuc khac ctua
Bic Bo thap hon so voi TBNN cuing thoi ky.

Phia nam, mic du xu thé chung la cac tinh
thanh c6 s6 gio nang cao trén TBNN, tuy nhién
mot vai tinh thanh s gio nang it hon TBNN, nhur

TAP CHI KHI TUQNG THUY VAN

Pic T6 va Tri An déu hut khoang 40 gio ning.

Nhirng khu vuc nhan dugc nhiéu nhét sb gio
ning trén pham vi ca nudc 1a Ba Bon, Ky Anh,
Ly Son v6i xung quanh 260-270 gio.

Khu vuc nhan dugc sb gio néng it nhat la khu
Tay Bic Bo vai sd gio ning ca thang chi dat murc
80-90 gio.

Noi ¢6 s6 gio ndng cao nhat 1a Hoanh Son (ha
Tinh) voi 254 gio.

Noi ¢6 sb gio néng thip nhét 1a Pha Din (Dién
Bién): 57 gid, thdp hon TBNN cung thoi ky 20
gio.

TINH HINH THUY VAN

1. Bic B)

Trén thuong luu hé théng song Hong- Thai
Binh da xuét hién 2 dot 1ii v6i bién do 1 1én tir
2-4m. Muc nudc ha lwu séng Hong- Théi Binh
dao dong theo diéu tiét ciia cac hd chira thugng
ngudn va thuay triéu.

Luong dong chay thang 7 trén cac song phd
bién thiéu hut so véi TBNN tir 15-65%, thiéu hut
nhiéu nhét & thuong luu song Pa va ha luu song
Lo.

Trén song Da, myuc nudc cao nhét thang tai
Mudng Lay 13 188,08m (19h/31/7), thip nhét 1a
178,80m (7h/22/7), trung binh thang 1a 183,15m;
tai Ta BG muc nudc cao nhat thang 1a 110,06m
(22h/27/7), thap nhat 14 105,02m (1h/1/7), trung
binh 14 107,66m. Luu lugng 16n nhét thang dén
h6 Hoa Binh 1a 3489m3/s (5h/22/7), nho nhat 1a
507m3/s (15h/11/7), trung binh cua thang la
1952m3/s. Muc nude hd Hoa Binh lac 19h/31/7
1a 93,93m, thip hon cung ky niam 2018
(104,63m) la 10,70m.

Trén song Thao, muc nude cao nhit thang tai
tram Yén Bai 1a 28,40m (3h/6/7), thip nhat 1a
25,58m (1h/4/7), trung binh thang 1a 26,81 m,
thip hon TBNN cung ky (27,69m) 1a 0,88m.

Trén song Lo tai Tuyén Quang, myc nudc
cao nhét thang 1a 18,73m (1h/30/7), thip nhat 1a
15,83m (13h/10/7), trung binh cua thang la
17,05m, thip hon TBNN cung ky (20,07m) 1a
3,02m.

Trén song Héng tai Ha NoOi, muc nudc cao
nhat thang 3,24m (1h/31/7), thap nhit 13 1,34m
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(13h/1/7), trung binh cua thang 13 2,40m, thap
hon TBNN cung ky (5,09m) 1a 2,69m.

Trén song Thai Binh tai Pha Lai, myc nudc
cao nhét thang 13 2,03m (20h/31/7), thip nhat 1a
0,28m (10h/1/7), trung binh cta thang la 1,10m,
thdp hon TBNN ciing ky (2,32m) 1a 1,22m.

2. Trung Bo

Trong thang trén cidc song ¢ Thanh Hoa,
Nghé¢ An, Kon Tum xay ra 2 dot 1t nho:

Dot 1: Tur ngay 1-3/7, trén céc song tai Kon
Tum xay ra 1 dot [ti nho véi véi bién d9 1 [én tur
1,2-2,7m. DBinh Ii trén song POoko tai tram
bakMod 584,97m (13h/02/7, trén BP1 0,47m),
trén song DakToKan tai tram Dak T6 578,81m
(12h/02/7, dudi BB3 0,19m), trén song DakBla
tai tram KonPlong 592,48m (14h/02/7, trén BD1
0,48m).

Dot 2: Tu ngay 03-07/7, trén cac song &
Thanh Hoa va Nghé An xuét hién 1t nho véi bién
do tur 1,5 - Sm, dinh 13 trén cac song con ¢ muc
thap.

Muc nudce céac song khac ¢ khu vue Trung B
va khu vuc Tay Nguyén xudng dan, luong dong
chay trén cac song chinh phd bién thiéu hut tir
15-60%, riéng cac song ¢ Ngh¢ An, Phu Yén
thiéu hut trén 70% so véi TBNN. Muc nude trén
mot s6 song da xudng mirc thap nhat trong chudi
quan tric cung ky nhu trén song Tra Khic
(Quang Ngai) tai tram Tra Khuc -0,09m
(19h/01/7), song Thu Bon (Quang Nam) tai Giao
Thuy 0,3m (19h/01/7).

Tinh hinh han hén, thiéu nuée, xam nhdp man
tai cac tinh ven bién mién Trung tir Nghé An dén
Khanh Hoa van dién ra, riéng tai cac tinh tir
Quang Tri dén Pha Yén tinh trang han han, xam
nhap xay ra gay gat hon.

3. Nam B0

Muc nudc song Cuu Long dao dong theo
triéu. Myc nudc cao nhét thang trén séng Tién
tai Tan Chéau 1,38m (12/7), & mirc thap hon
0,47m so voi TBNN cung ky; trén song Hau tai
Chau Péc 1,47m (ngay 05/7), & mic xap xi so
voi TBNN cung ky.

Tir 24-27/7, trén séong Dong Nai xuét hién 1d
nho. Muyc nude cao nhit thang trén song Dong

TINH HINH KHi TUQNG THUY VAN

Nai tai Ta Lai la 112,14m (25/7), dudi Bb1
0,36m.
KHI TUQNG NONG NGHIEP

Théang VII 1a thang mua mua, bdo ¢ cac tinh
phia Bic. Do s ngay mua nhiéu, luong mua &
hau hét cac ving déu cao hon TBNN. O cac tinh
trung du va mién nai phia Bic do anh huéng cua
bdo va mua 16n d3 1am thiét hai dén nguoi va
tai san. O cac tinh Mién Trung do anh hudng cta
gi6 tay kho nong lam thoi tiét nong bic, luong
bdc hoi cao hon luong mua, dan dén tinh trang
thiéu nuéc cho san xuit nong nghiép. Trong
thang VII cac dia phuong phia Nam tap trung thu
hoach laa hé thu va tiép tuc xudng gidng lta
mua, gieo trong, chim soc cac loai rau mau va
cdy cong nghiép ngin ngay.

Anh huodng cua thoi tiét dén san xuit nong
nghiép trong thang 7 1a nhimg dot ning néng vao
dau va cudi thang, mua 16n kéo dai & dong bang
song Cuu Long, dac biét 1a con bao s6 3 db bo
vao Bic Trung BO gy mua 16n & cac tinh Phia
Biéc. Trong dau thang, dot ning nong kéo dai gay
anh hudng dén san xuat néng nghiép & cac tinh
Mién Trung.

- Theo théng ke, tai cac tinh Trung b co
khoang 19.180 ha dét nong nghiép bi han han,
thiéu nudc do ning nong. Tai tinh Quang Binh,
hd chta nude Trung Thuan (H.Quang Trach)
dung tich ho chira hién chi con khoang 7% so véi
thiét ké.

- Tai Ha Tinh xay ra 16 vu chay rung nghiém
trong, thi¢t hai trén 160 ha riong khong thé phuc
hoi.

- Tai Quang Ngii ning néng kéo dai di khién
200 ha dién tich keo trong ctia nguoi dan ¢ xa
Phd Thanh, Phé Cuong va Phé Khanh (thudc
huyén Purc Pho) bi chét kho. Dén gitra thang 7,
mua 16n kéo dai nhidu ngay ¢ ving dong bang
song Curu Long cung voi nudc li ¢ thugng
ngudn d6 vé da lam hang trim hecta ltia hé thu
dang trong giai doan chin ro bi nhan chim trong
bién nudc thiét hai 20 — 30%, nhiéu dién tich bi
mat tring vi khong thu hoach dugc lua.

- Mua to kém theo gio 16¢ trén dia ban huyén
Séng M4, Sop Cop tinh Son La, 1am 69 ha lua
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PAC TRUNG MOQT SO YEU TO KHi TUQONG

6 Nhiét d (°C) PO 4m (%)
thur . , Cao nhét Thip nhat ,
TEN TRAM Trung [ Chuan Trung Thz‘fp
tu binh sai | Trune | Tuvét | Trung | Tuyat . binh | nhat | Ngay
bioh | a1 | N | i | a6 | N

1 |[Tam PBuong 236 1.1 | 27.6 | 31.5| 28 | 21.5| 19.7 16 90 66 17
2 |Muong Lay (LC) 2741 1.0 | 321 | 374 18 | 25.0 | 23.5 16 87 57 18
3 |SonlLa 2591 1.2 | 303 | 33.9 19 | 23.1 ] 21.5 16 86 58 12
4 |[SaPa 20.8 | 2.5 | 24.0 | 28.0 18 18.7 1 169 | 31 84 63 27
5 |Lao Cai 295 2.7 | 339 | 37.2 3 26.3 | 23.8 1 84 53 27
6 |Yén Bai 294 | 2.7 | 34.0 | 36.5 19 | 26.6 | 25.0 | 31 87 60 8
7 |Ha Giang 2871 2.0 | 33.1 | 384 3 2591 23.8 | 29 87 49 3
8 |Tuyén Quang 2971 2.6 | 33.7 | 370 19 | 26.8 | 24.8 16 83 56 8
9 |[Lang Son 28.0 | 2.5 | 32.7 | 355 19 | 25.2 | 23.7 10 82 57 16
10 |Cao Bé'mg 27.8 1 1.8 | 33.1 | 364 8 249 | 235 9 87 59 1
11 |Thai Nguyén 29.6 | 2.5 | 34.1 | 364 8 27.1 | 244 10 82 59 12
12 |Bic Giang 3031 3.0 | 345|373 8 274 25.7 6 80 50 13
13 |Phu Tho 2951 24 | 33.8 | 37.1 8 2651240 | 24 84 54 7
14 |Hoa Binh 304 | 3.3 | 355 | 389 8 27.1 | 25.0 15 79 44 8
15 |Ha Noi 314 | 4.1 | 355 | 39.0 8 28.6 | 25.6 6 72 43 12
16 |Tién Yén 289 | 2.7 | 32.7 | 35.1 19 | 263 | 24.1 23 87 66 17
17 |Bai Chay 2971 3.0 | 329 | 354 8 2721242 | 23 84 61 7
18 [Phu Lién 2941 3.0 | 33.4 | 36.2 8 26.6 | 240 [ 66 87 56 8
19 |Thai Binh 30,6 | 3.6 | 342 | 374 19 | 27.7 | 246 | 31 80 48 7
20 |Nam Dinh 30.8 | 3.5 | 35.0 | 38.7 19 | 28.0 | 245 | 31 76 47 8
21 |Thanh Hoa 30.5 ] 3.3 [ 35.0] 38.1 8 273 | 24.2 4 77 52 19
22 |Vinh 314 3.7 | 36.0 | 40.3 19 | 288 | 254 | 31 70 48 21
23 D(‘”)ng Hoi 316 | 3.6 [ 354 ] 38.6 | 21 29.0 | 25.0 3 65 44 21
24 |Hué 300 | 1.7 | 359 | 385 14 | 25.6 | 24.0 3 75 40 8
25 |PaNang 309 | 2.7 | 364 | 39.1 9 276 | 248 | 29 69 39 9
26 |Quang ngai 30,6 | 2.2 | 36.7 | 39.0 10 | 26.7 | 245 | 29 72 41 10
27 |Quy Nhon 314 2.6 | 36.0| 395 | 24 | 289 | 26.1 3 67 34 24
28 |Play Cu 233 -0.7 | 27.0 | 29.8 19 | 209 | 19.2 3 90 61 11
29 |Buon Ma Thuot 2531 -0.5 [ 29.9 | 32.1 13 | 224 | 21.0 4 82 54 24
30 (PbaLat 1951 -0.2 | 23.7 | 26.2 7 17.0 | 15.2 4 86 50 23
31 |Nha Trang 298 | 1.5 | 33.6 (362 | 24 | 274 ] 255 17 73 43 25
32 |Phan Thiét 282 | -0.1 | 33.3 | 37.1 24 1 25.6 | 23.9 6 78 40 24
33 |Viing Tau 283 -0.6 | 31.9 | 340 | 22 | 257 | 235 4 80 57 13
34 |Tay Ninh 2791 -0.3 | 33.2 | 350 11 248 | 23.0 | 28 81 52 11
35 |T.P H-C-M 29.0 1 0.7 | 33.9 | 36.0 11 259 | 234 4 73 44 11
36 |Tién giang 27.8 | -0.7 | 32.7 | 34.6 10 | 25.0 | 224 4 82 47 14
37 |Céan Tho 28.0 02 | 32.6 (346 | 22 | 253 ] 225 4 84 51 8
38 |Soc Trang 27.6 | -04 | 322 | 342 13 | 249 | 22.7 3 85 54 14
39 |Rach Gia 2911 0.2 | 31.5(33.0| 23 | 264 | 23.0 3 80 60 7
40 |Ca Mau 283 [ 0.6 | 32.2 | 345 11 25.7 | 23.2 1 85 58 8
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Ghi cha: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 7 NAM 2019

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 [ Chuén nong Mua
SO sai | nhat 5 5 cod sO | nhat sO sai Doén hun
e 5 | o
507 | 153 | 65 5 2 16 27 37 2 28 90 -98 0 0 11 0
345 74 60 10 2 10 25 44 3 17 | 108 | -79 0 0 11 0
254 83 101 | 16 4 6 22 57 4 8 149 | -57 0 0 11 0
498 | 145 | 77 4 3 7 24 | 48 4 19 97 -54 0 0 10 0
355 | 146 | 90 10 3 4 19 87 5 28 | 148 | -41 3 0 9 0
248 22 114 | 25 3 5 16 81 5 22 | 142 | -12 0 0 16 0
430 | 146 | 59 29 3 10 25 56 3 3 137 | -29 1 0 14 0
145 | -66 33 4 3 5 18 69 5 22 | 150 | -32 0 0 12 0
137 | -28 | 44 4 7 4 15 61 3 21 162 | -25 0 0 12 0
284 | 100 | 52 7 3 7 21 51 3 22 | 137 | -34 0 0 19 0
208 | -26 | 45 23 3 8 20 | 110 6 21 | 156 | -21 0 0 16 0
139 | -63 36 25 4 5 16 85 5 8 173 | -30 0 0 14 0
218 16 58 4 3 4 17 63 4 8 147 | -31 2 0 14 0
162 | -72 | 47 15 9 5 14 | 100 7 9 203 15 7 2 12 0
130 | -58 37 15 5 6 14 ] 113 7 8 140 | -26 10 2 11 0
265 23 43 4 3 7 19 62 3 3 151 15 0 0 13 0
277 52 43 11 5 6 18 59 3 3 143 | -55 0 0 14 0
217 14 64 1 5 4 15 75 4 12 | 173 | -11 0 0 18 0
99 -69 37 16 5 4 14 | 122 7 8 182 | -17 5 0 15 0
72 | -103 | 17 25 5 4 13 | 136 | 18 16 | 166 | -36 8 0 16 0
219 62 87 4 8 3 9 125 7 8 227 | 25 6 0 14 0
195 59 75 3 9 2 2 69 8 24 | 242 29 6 0 3 0
140 34 | 101 3 20 3 5 242 | 11 19 | 242 14 19 3 2 0
81 -1 59 3 12 3 6 111 5 9 231 | -18 21 1 6 0
65 2 21 29 17 3 9 135 7 9 226 | -20 26 12 8 0
93 27 29 28 19 5 10 100 | 4 5 220 | -54 22 6 7 0
37 -26 14 28 18 3 8 198 9 1 257 | -21 15 8 2 0
272 46 66 31 3 7 23 46 3 11 ] 152 | -57 0 0 4 0
155 | -71 32 31 5 7 22 59 4 4 188 | -39 0 0 10 0
106 | -118 | 28 2 3 10 23 36 2 23 | 148 | -48 0 0 5 0
28 -27 13 17 16 3 6 143 6 25 | 217 | -34 2 0 0 0
199 64 76 5 4 6 17 | 105 6 25 | 233 | -16 3 1 10 0
149 | -39 20 18 2 5 22 87 4 10 | 203 | -36 0 0 16 0
141 -67 | 44 2 5 12 24 83 5 12 1 210 | -43 1 0 9 0
209 -9 29 27 4 10 21 92 5 11 ] 195 0 8 0 15 0
167 0 39 18 10 8 15 81 4 14 1 196 | -26 0 0 16 0
161 -16 | 40 3 5 4 18 87 4 14 | 202 | -11 0 0 10 0
161 -65 31 6 2 9 25 61 3 13 1 163 | -21 0 0 0 0
306 78 53 3 3 5 17 95 5 15 | 205 1 0 0 12 0
242 | -34 | 46 3 7 10 21 74 4 13 ] 139 | -33 0 0 10 0
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TiNH HINH KHi TUQONG THUY
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Hinh 1: Ban do chuan sai nhiét do thang 7 - 2019 so véi TBNN (dd C)
(Theo cbng dién Clim hang thang)
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Hinh 2: Ban dé lugng mua thang 7 - 2019 (mm)
(Theo cbng dién Clim hang thang)
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)

va hoa mau bi hu hong, 4 con gia sic va 71 con
gia cAm, 3 ha nuéi tréng thuy san bi thiét hai.

- Tai Cao Bang: Mua 16n gay ngap hon 900
ngo6i nha, 1.000 ha [ta va hoa mau.

- Tai Yén Bai khoang 1.120 ha lua, hoa mau
bi thiét hai. DPac biét, mua I6n da lam 29 xa thudc
5 huyén bi c6 1ap. Con bao s6 2 d6 bo vao khu
vuc cac tinh tor Hai Phong - Nam Dinh ngay
4/7/2019. Do anh hudng cua bao, 112 ngoi nha,
650 ha lua va 457 ha hoa mau & Nghé An bi
ngép; 17 nha 6 Hoa Binh va 27 nha ¢ Yén Bai bi
toc mai.

- Tinh Thanh Héa: Mua i con cudn troi 50 m
dudng 6ng dan nude, 2.240 con gia cam, gia suc;
ngap gan 1.000 ha lta, hoa mau, 182 ha nudi
thiy san; lam hu hong 110 m kénh muong

1. Poi véi cay lia

- Lia mua: Tinh dén cudi thang, ca nuéc da
gieo cdy duoc 1.102 nghin ha lta mua, bang
95% cung ky nam trudc, trong d6 cac dia
phuong phia Bic gieo ciy 924,7 nghin ha, bang
94,4 %, cac dia phuong phia Nam gieo cay 177,3
nghin ha, bang 98,2%. Tién d6 gieo cy lua Mua
2019 tai cac dia phwong phia Bic cham hon ciing
ky do anh hudng cua lich thoi vy san XUt vu
Xuan kéo dai. Pén thoi diém nay, cac dia
phuong dang khan truong hoan thanh cong tac
gieo céy laa vu Mua, du kién dén cubi thang 7 s&
két thuc viéc gieo cdy. Hién tai tra lua da cdy
phat trién tuong ddi tét, dién tich laa som dang
trong giai doan hdi xanh, dé nhanh

- Lua he thu: Sau khi thu hoach vu lta Pong
xuan, ba con nong dan tién hanh vé sinh dong
rudng, cay ai, phoi d4t chudn bi tbt cac diéu kién
dé xubng gidng lta vy He thu. Tinh dén trung
tuan thang Bay, ca nudc gieo cay dugc 2.042,3
nghin ha lta He thu, bang 97,7% cing ky nim
trude, trong d6 cac dia phuong phia Bic dat
166,4 nghin ha, bang 100,9%; cac dia phuong
phia Nam dat 1.875,8 nghin ha, bang 97,5%.
Hién tra Iua Hé thu mudn dang ¢ giai doan dung
cai, lam dong, tra lua He thu sém da cho thu
hoach 480,6 nghin ha, bang 85,1% so v4i cliing
ky ndm trudc, trong d6 ving Ddong bang song
Ctru Long dat 480,6 nghin ha, bang 84,6%. Tién

TAP CHI KHI TUQNG THUY VAN

do gieo tréng va thu hoach laa Hé thu cham so
thoi diém cung ky nam trude, chu yéu do anh
huong tién do gieo trong va thu hoach vu Pong
xuan. Nhin chung, di¢n tich tra lta sém cho thu
hoach trong diéu kién thoi tiét khong thuan loi,
do anh huéng ciia mua bao da anh hudng dén
tién do thu hoach.

- Lua Thu dong: Vu Thu dong nam nay gieo
sa cham hon cing ky nam trudc, tinh dén gitra
thang 7, cac tinh Pong bang séng Ciru Long di
xubng gidng 302,5 nghin ha, bang 85,1% so
cung ky. Hién lua Thu dong dang ¢ giai doan
ma, dé nhanh dén 1am dong; sinh trudng va phat
trién kha.

Tinh dén hét thang 7, ca nudc di gico cdy
dugc 6549 nghin ha lua, giam 173,5 nghin ha so
v6i cung ky; thu hoach dugc 3.590,7 nghin ha.
Mic du, dién tich gieo cdy ltia giam nhung ning
sudt ting nén san luong lta ting. Nang suét lta
binh quan udc dat 65,5 ta/ha, ting khoang 3.9
ta/ha

2. D6i véi cac loai rau mau va ciy cong
nghiép

Ngoai vi¢e tap trung cham soc, thu hoach lua
d6ng xuan va gieo ciy laa hé thu, cac dia phuong
trén ca nudc con ddy manh gieo trong cac loai
cdy hoa mau va cdy cong nghiép ngin ngay.
Nhin chung cc cdy mau gap thoi tiét thuan loi,
sinh truéong va phat trién tét. Tinh dén cudi
thang, cac dia phuong trén ca nudc da gieo trong
duogc 855,1 nghin ha ngd, bang 97,7% cung ky
nam trude; 93,2 nghin ha khoai lang, bang 97,9
%; 160,1 nghin ha lac, bﬁng 95,5%; 37,1 nghin
ha dau twong, bang 75,7%; 819,1 nghin ha rau,
dau, bang 101,4%. Che 16n nay choi sinh truong
kha & Mgc Chau; che 16n bup hai sinh trudng
trung binh ¢ Phu Ho. Che 16n 14 that thi nhat,
sinh truong trung binh ¢ Ba Vi.

Bic Trung B9: lac nd hoa, 14 that thr 3; dau
tuwong ra ny, nua hoa trang thai sinh trudng, phat
trién binh thuong. Ca phé trong giai doan hinh
thanh qua, sinh truong tot & Tay Nguyén, sinh
truong trung binh ¢ Xuan Loc
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