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BAI BAO KHOA HQC

PANH GIA RUI RO CHO HE THONG
HO CHUA BAC THANG TREN SONG PA
KHI CO SU CO VO PAP

Lé Vin Nghj'

Tém tit: Song Pa la nhdanh I6n nhat ciia hé thong séng Hong, ¢6 tiém nang thity dién vao béc
nhat ca nude. Trén heu vuee séng Pa trong lanh tho Viét Nam da xdy dung 7 ho chiva 1o, trong do
co 3 cong trinh thuy dién lon nhat Viét Nam la Lai Chdu, Son La va Hoa Binh. Cdc hé chira bdc
thang nay cé nhiém vu quan trong trong chong I, cdp nwde twdi va phat dién nhieng dong thoi moi
cong trinh déu lam tang thém nhitng riii ro tiém an cho hé thong va cong trinh bdc dwdi néu gap s
6. Bai bdo trinh bay két qua danh gid riii ro cho hé thong cdc cong trinh ho chira bdc thang séng
Pa theo cdc kich ban sy ¢é v& ddp bang mé hinh todn thity hee. Két qua déanh gid la co sé dé cdc
nha quan Iy, quy hoach va nghién ciru van hanh hop Iy cac ho chiva bdc thang séng Pa ciing nhu

ddam bdo an toan cho ha du séng Hong.

Tir khéa: Mo hinh todn, Ho chita bic thang, Song Pa, V& ddp.

Ban Bién tap nhan bai: 24/01/2019 Ngay phan bién xong: 15/03/2019 Ngay dang bai: 25/04/2019

1. Mé dau

S6ng Pa 1a chi luu 16n nhat ciia hé thong song
Hong, bat ngudn tir ving nai Nguy Son (Trung
Qudc) chay vao nudc ta tai Muong Té, Lai Chau
theo huéng Tay Bic - Dong Nam. Tong lugng
dong chay séng Da chiém hon 50% tong lugng
dong chay song Hong. Véi dia hinh ¢6 d6 doc
16n, nhiéu cong trinh ho chira dugc xay dung
trén song Pa nham phong chéng 1ii, cung cap
nudc tudi, phuc vu giao thong thiy va dac biét 1a
dong gop mot phan rat 1on cho tong ning lugng
dién toan qudc. Song Pa trong lanh thd Viét
Nam hién c6 7 cong trinh ho chira 16n gom Lai
Chau, Son La, Hoa Binh trén dong chinh va Ban
Chét, Hudi Quang, Nam Mu, Nam Chién trén
cac dong nhanh (Hinh 1)

Céc ho chira 16n va rat 16n véi dung tich hang
chuc ty mét khéi cung h¢ théng dé lam nhiém vu
cat lii chu ky 500 nam cho Ha Noi. Tuy nhién
néu xay ra lii 16n hon cho Ha Ngi 1ii 16n hon tan
suat nay thi van gay lo lang cho cac nha khoa hoc

!Phong Thi nghiém trong diém Quéc gia vé déng
lyc hoc song bién
Email: levannghi@gmail.com
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va quan 1y v6i gia dinh nhitng tinh hubng bat ngd
xay ra. Cung v6i qua trinh phét trién kinh té xa
hoi, su bién doi cuc doan cia thoi tiét khién
chung ta can ludng trude nguy co rai ro do v
dap [3].

V& dap 1a hién tuong khong mong mudn
nhung dé ¢ nhiéu dap bi v do cac nguyén nhan
khéac nhau trong khi tich nudc va ca trong giai
doan thi cong. O Viét Nam d3 ghi nhén duoc cac
su ¢d v& dap nhu: hd Pam Ha (Quang Ninh,
2014), v toan bd dap phy; hd H6 H6 (Ha Tinh,
2013), nude tran qua dinh dap; hd Pong Péang,
Khe Ludng (Thanh Hoéa, 2013); ho Cira Dat
(2007), v& dap tran xdy do; hd Subdi Hanh
(Khanh Hoa, 1986); hd Yén Lap (Quang Ninh,
1982); hd Séng Muc, hd Nam Thach Han (1981-
1982); hd Sudi Trau (1978) [3]... Trén thé gidi da
xay ra v Dap Lawn (My, 1982); dap Am Duong
Khoa (Trung Qudc, 1983); dap Malpaset (Phap,
1959), dap Barna & An Do... [1].

Céc ho chira bac thang séng Pa c6 tinh chét
quan trong vé ca kinh té, x3 hoi va chinh tri nén
trong qua trinh quy hoach, xay dung va khai thac
van hanh da dugc quan tam nghién ctru. Bai toan
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vé v& dap trén song Da da dugc tap trung tinh
toan trong giai doan nghién ctru kha thi Thuy
dién Son La khoang 20 nam vé trude, boi nhiéu
co quan tu van va nghién ciru. Dién hinh 1a cac
nghién ctru ctia Lé Tran Chwong, Lé Vian Thuan,
Vii Anh Khoa (1997) [2], Nguyén Viét Phach va
cs. (1998); Nguyén Vin Hanh va cs. (2003) [4],
Tran Dinh Hoi va cs. (2004) [5], Tran Thuc
(2003) [7]... Cac nghién ctru nay tap trung danh
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gi4 anh huong cua su ¢b vo dap Son La dén an
toan cua hd Hoa Binh va dong bang Béc Bo. Cac
hd chtra duoc dua vao tinh toan chi gdm 3 ho
trén dong chinh song Da 1a Lai Chau, Son La va
Hoa Binh, riéng hd Son La dugc tinh toan xem
xét voi cac quy mo cong trinh Son La cao, thip
va trung binh. Bén canh d6 cong cu tinh toan con
han ché vé md phong diéu hanh hd, 1ii tran dong,
cac kich ban tinh toan.

MNDBT +370
+374

7z Hb Hudi Quang

H® Lai Chau
MNDBT +295

MNDBT +945

Hinh 1. So d6 bdc thang ho chira luu viee séng Pa

Bang 1. Théng s6 cdc ho chira I6n trén hé thong séng Pa

Tén thong sb Lai  Son o Bipn  Dan Hubi o Nam - Nam
5 Chiu  La Chat Quang Chiénl  Chién?2
A . \ . Nam Nam Nam Nam
1. Trén sOng ba ba ba Mu Mu Chién Chién
2. Dung tich toan bo hd chira
; ' 1215 9260 9450 2137,7 1842 154,75 3,7
g v6i dinh dap (10°m?)
3. Dung tich phong 1ii (10° m?) 0 4000 5600
4. Cao trinh dinh (m) 303 228.1 123 482 374 953 275
5. Chiéu cao dép 16n nhét (m) 137 138.1 128 130 1044 135 49/53
6. Chiéu dai dap theo dinh (m) 860 42445 267 2733 50.6/38.75
7. Luu luong thiét ké (m%/s) 20730 38240 37800 8382 10883
8. Luu lugng kiém tra (m’/s) 27452 10059 12908 2456.7 2351
9. Muc nudéc trude li (m) 295 194 101
(II(IJI')M“C nuoc dang binh thudng o0 15 117 475 370 oas 272
11. Myc nuée 1ot 16n nhét (m) 302,95 228,07 122,07 479,68 950,73 272,77
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Bai béo trinh bay két qua nghién ctru trén mo
hinh toan thity luc, danh gia rii ro cho hé thong
hd chira bac thang theo cac kich ban xay ra su
c¢b v dép trén song Da trong diéu kién cac cong
trinh trén bac thang da hoan chinh, mot cach co
hé thong xét dén cac rii ro co thé xay ra dbi véi
hé thong hd chira trén song Pa. Nghién ciru da
str dung mo hinh MIKE dé mé phong hé thong
hd chira bac thang trén song Pa, img dung mod-
ule DamBreak dé mo phong v& dap, vét v cua
dap Hoa Binh st dung tir két qua mé phong trén
moé hinh vat 1y [3] [6] cung cap mot cach hé
théng cac kich ban su ¢6 c6 thé xay ra, hi¢u qua
lam viéc cua cac hod (thong s6 muc nude, luu
luong xa 1i).

2. Mo hinh tinh toan

M0 hinh toan thuy lyc MIKE cua DHI [8] c6
kha ning tinh toan dién bién dong chay theo
khong gian va thoi gian. M6 hinh 1 sy ¢ v& dép
duogc xay dung trén phdn mém MIKE 11.

Ving mé phong bao gdm toan bd song Pa tir
bién gi¢i Viét Trung dén nga ba Thao - Pa va
nhanh N4m Mu, Nam Chién. C4c nhanh song,
sudi khac duge mo phong 1a cac bién gia nhap

khu giita. Cac hd duoc dua vao tinh toan gdbm
Lai Chau, Son La, Hoa Binh, Ban Chat, Hudi
Quang, Nam Chién 1 va Nam Chién 2 (Hinh 1).
Tai liéu dia hinh long dan 1a s6 lidu do nim
2013, riéng song Pa do ndm 2014. Cac thong sb
cong trinh iy theo quy trinh van hanh lién hd
chtra [9]. Bién nhép luu cua mo hinh la cac
duong qua trinh luu lugng theo thoi gian Q(t)
nhap vao song chinh. Bién dudi cia mo6 hinh do
khong khao sat qua trinh 10 ha luu nén dugce cho
13 hing sd.

Hé thdng ho chira trén bac thang song Da
duoc thiét 1ap 1a cac cong trinh ndi tiép, dung
tich hd chira dwoc mé phong 1a long dan song.
Do su sai khac cua 1ong dan va long ho thyc té,
nén dung tich hd duge b sung vao dang 6 chira
1 trén séng, ddc biét voi hd Son La, Hoa Binh
va Ban Chat. Quan hé dung tich cao trinh dugc
14y theo bao cdo thim dinh an toan dap Hoa Binh
nam 2013. Tai cac vi tri dap dang cac cong trinh
thao dugc thiét 1ap trén cac nhanh song song:
gém tran xa mat, tran xa day, nha may thuy dién,
cong trinh vo dap. Céc cong trinh c6 cua van
duoc thiét 1ap 1a cong trinh diéu khién (Bang 1).

Bang 2. Cdc cong trinh diéu khién trén hé thong bdc thang séng Pa

TT Tén Toa Tén ‘Dang q Hé sb Toc do
nhanh song do cong trinh dieu khién  luulugng  mo cira van

1 Son La Sluice 250 SL Xa day Underflow 0,74 0,0034
2 SONGDA 279250 SL Xa mat Underflow 0,74 0,005
3 SONGDA 102500 LC Xa mat Underflow 0,76 0,007
4 Lai Chau Xa day 250 LC Xa day Underflow 0,76 0,005
5 NamMu 78400 BC Xa mat Underflow 0,69 0,01
6 NamMu 101400 HQ Xa mat Underflow 0,69 0,005
7 HBSluice 250 HB Xa day Underflow 0,76 0,005
8 SONGDA 473300 HB Xa mat Underflow 0,69 0,005
9 NamChien 41500 NC2 Xa mat Underflow 0,67 0,003

®

Céc gia thiét trong qua trinh nghién ciru:

- Khong xét qué trinh bién dong long dan khi
xay ra 1 v& dap. Chi xét qua trinh phat trién
(bién d6i) cua 16 v4.

- Céc vét v ctia dap bé tong dugc gia thiét 1a
v theo timg khoang, v6i chiéu rong 1a boi sd
cta chiéu rong 1 khoi d6 giira hai khe lun cua
dap, duoc léy 12 20m, tai vi tri 2/3 chiéu cao dap,

TAP CHI KHI TUQNG THUY VAN

cac truong hop vo dap la tran dinh véi ¢t nudc
cao 2m.

- L& v& ciia dap Hoa Binh dugc ldy theo két
qua thi nghiém trén mo hinh vat ly.

- Hd duoc coi 1a bi v& khi ¢6 nude tran dinh
véi d0 cao 2m. Khi muc nudc hd chua dén
ngudng gy v (tran dinh dudi 2m) thi dong qua
dinh tinh nhu mdt dap tran.
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HG& Ban Chét

O
'S
O | HB Nam Chién 1

HO6 Nam Chién 2 Nga ba
Thao ba

______________________________

Hb Son La

.......................................

Hinh 2. Vi tri hé thong hé mé phong trong so do mang séng thuy lyc 1 chiéu

3. Két qua tinh toan cac kich ban v dap

3.1. Cac kich bdn tinh todn

Véi mo hinh 1 500 nam dén hd Hoa Binh
dugc phan bd theo dién tich luu vue dén céc
diém khdng ché cho cac hd 1a tuyén dap. Cac hd
van hanh binh thuong trong céac truong hgp dam
béo cat 1l cho ha du. Tir d6 kich hoat v& dap voi
truong hop tran dinh hodc su ¢d than dap (dap
Hoa Binh). Thiét 1ap 42 kich ban v& dap trén hé
thong bac thang song Da tir v riéng 1é t6i v hé
thdng va 162 trudong hop v& hd Son La va va dap
do 4n hoa trong than dap, téng hop thanh 8 nhém
kich ban v& dap do tran dinh cu thé nhu sau:

1. Nhom kich ban v& dap trén dong chinh
song Da:

- Nhom kich ban 1 (KB1), vd toan bd h¢
thdng hd thuong luu hd Lai Chau, thudc 1anh tho
Trung Qudc. Do khong c6 s liéu cu thé cua cac
hd nay nén nghién ciru lya chon trudng hop bat
loi nhat 14 coi tong dung tich cac hd don xudng
mot hd bac cudi cung. Xét voi 03 kich ban myc
nude hd tai thoi diém v gdm: muc nude trude
1 (MNTL) - KB1.0, cac hd ha luu & mue nudce
dang binh thuong (MNDBT) - KBI1.1 va muc
nuée 1i thiét ké (MNLTK) - KB1.2. Trong mbi
kich ban muc nuéc lai xét kich ban vé dung tich

hé & thuong Iuu Lai Chau. Khi myc nudc cac hd
1a MNTL, xét voi dung tich hd 1an lugt 1a: W =
2,0, 2,5 va 5,0 ty m* twong ung cac kich ban
KB1.0.a, KB1.0.b va KB1.0.c. Tong s nhom
nay c6 9 KB;

- Kich ban vo ddp Lai Chau, gém 3 kich ban
to hop myc nudc hd Hoa Binh, Son La khac
nhau (nhém KB2). Khi v& ho Lai Chau, cac hd
con lai dang ¢: MNTL - KB2.0, MNDBT -
KB2.1 va MNLTK - KB2.2;

- Kich ban v& Son La, gém 3 kich ban véi cac
t6 hop bé rong vét vd khac nhau (B = 60m; 20m)
va muc nude ho Hoa Binh (nhom KB6). Cu thé
nhu sau: KB6.0 - vo dap Son La 60m, cac hd &
MNTL; KB6.1 - v& dap Son La 60m, cac hd ¢
muc MNDBT va KB6.2 - vo dap Son La 20m,
cac hd & mitc MNDBT.

2. Nhom kich ban vo dap trén nhanh Nam
Mu:

- Kich ban v& dap Ban Chat, gdbm 3 kich ban
to hop muc nudc hd Hoa Binh, Son La khac
nhau (nhom KB3);

- Kich ban v& dap Hudi Quang, gém 3 kich
ban t6 hop muc nudc hd Hoa Binh, Son La khac
nhau (nhom KB4).

3. Nhom kich ban vo dap trén nhanh Nam

TAP CHi KHI TUQNG THUY VAN
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Chién: (hd Nam Chién 1, Nam Chién 2) ing v&i
3 kich ban tb hop muc nude hd Hoa Binh, Son
La khac nhau (nhom KB5);

4. Nhom kich ban dong thoi v dap Lai Chau,
Ban Chat, Hu¢i Quang, Nam Chién 1 va Nam
Chién 2, gdm 3 kich ban t6 hop muc nudc hd
Hoa Binh, Son La khac nhau (nhém KB7);

Mbi nhém KB: 3, 4, 5, 7 gdm 03 KB nhu
KB2.

Bai bao trinh bay két qua tinh toan gia dinh su
¢ v& dap cac hd chira bac thang séng Da anh
hudng dén ho chira ha luu, 1a cac nhém kich ban
tir KB1 dén KB7. Chi tiét cac kich ban xem
trong [6]. Khi kich hoat v& dap theo céc kich ban
thi hé thong cac hd khac van hanh binh thuong
theo quy dinh tai quy trinh lién hd chtra [9] ma
chua xét dén trudng hop didu tiét cit giam 1i cho
ha du hodc dam bao an toan hd phia dudi.

3.2. Kich ban vo ddp trén dong chinh song
Da

1. V& céc ho thuong luu Lai Chau (KB1)

Khi xay ra su ¢6 v& dap trén thuong luu Lai
Chéu (cac hd phia Trung Qudc), gia thiét cac
kich ban tong luong 1t v& dap 1a W = 2,0 ty m’,

2,5 ty m® va 5,0 ty m® tvong tng khi d6 hd Lai
Chau dang ¢ MNDBT (+295,0m) hoac MNLTK
(+297,9m). Theo két qua tinh toan luu luong
dinh 10 sinh ra do v& dap (theo cong thuc
Floehlich) twong tng 1a 39.300m?/s, 41.200m>/s
va 49.800m3/s. Két qua tinh toan thé hién trén
Bang 2, Hinh 2.

Khi xay ra sy ¢d v& déap trén hé thong ho chira
thuong luu Lai Chau v6i kich ban tong dung tich
ctia cac hd 1a 2,0 ty m? (KBl.a), 2,5 ty m?
(KB1.b) va 5,0 ty m® (KB1.c) thi hd Lai Chau
luon du kha ning cat 1di, hd hoat dong an toan,
khong bi vo dap.

Truong hop tong dung tich cta cac hd chira
phia thuong luu dén 5 ty m®, néu hd Lai Chau
dang van hanh  MNDBT thi myc nudc 1on nhat
(MNLN) dat +301,36m thap hon myc nuéc dang
gia cuong (MNDGC) 1a 1,5m, Iuu lugng xa 16n
nhat dat khoang 33.200m?. Néu hd dang van
hanh & MNLTK, khi xdy ra su ¢c6 MNLN dat
302,57m thép hon cao trinh dinh dap 0,4m, luu
luong 16n nhét khoang 35.600m?/s, ho Lai Chau
s€ gap nguy hiém.

Bdng 3. Théng s6 hé Lai Chdu khi vé ddp & thirong luu

.. Znsbandiu Qmaxdénhd  Qimax  Zhémax V chualil L
TT  Kich ban (m) (m¥/s) (m’/s) (m) (10° m’) Ghi chu
1 KBI1.1a 295.0 39 358 28824 298,77 1079
2 KB1.2a 2979 39 358 29406 300,71 1161
3 KBI1.1b 295,0 41218 29600 299,23 1098
4 KB1.2b 297,9 41218 30533 301,05 1177
5 KBl1.1c 295.0 49866 33241 301,36 1194 i
6 KB1.2¢c 2979 49866 35600 302,57 1248 Nguy hiém
[mA3/s] [meter] [m"3/s] W] 2¢ 5,0 tS/ m3 [meter]
40000.8f T T T o 500006 S —
- 298.0 C
3500061 e ; asoood oS o Myonuge | 3020
Muc nwdc hd Lai Chau: N\ [ 296.0 Zho Lai Chgu L
00008 T ! 28854.8'67‘75—,—: 400000 | NG NG 3010
pomd e LN\ T s oo
: _vao hd'Lai Chau, o E;gg ,X”; 2020 ool Iu : Lo;r? X N\ TN N S '
20000.G e ho-t:a' Chéu 2000 os000l - - \.hé Lai C?\éu ..................... -.F 2900
15000.87 + v v ocieos s s i e e e R e £ 2850 200008 - : vaou:gg?gghau _2980
10000. S o 150008 o N i

12:00:00
18-8-1996

00:00:00
19-8-1896

12:00:00 00:00:00

20-8-1996

12:00:00

LI s B s B B B B S B S B B B B B S B S B
22:00:00 00:00:00 02:00:00 04:00:00 06:00:00 08:00:00
19-8-1996 20-8-1996

Hinh 3. Qua trinh luu lvong dén ho, luu lwong xa va muc nuoc tai hé Lai Chdu

ung voi kich ban vo ddp thuong luu

TAP CHI KHI TUQNG THUY VAN

S thang 04 - 2019



2. Pap ho Lai Chau (KB2)

Truong hop chi v& dap Lai Chau thi tong
luong 1ii toi da do v& dap gy ra vé dén hd Son
La khoang 1,5 ty m’, s& tac dong téi hd Son La
va ho Hoa Binh tuy theo tinh trang myc nudc tai
hai hd, chi tiét thé hién trén Bang 3, Hinh 3 va
Hinh 4, cu thé:

- Néu 2 ho dang van hanh & MNTL, thi khi sy
¢b xay ra, ho Son La va ho Hoa Binh déu cat lii
hoan toan, 2 hd hoat dong binh thuong. MNLN
tai 2 hd déu thip hon MNDBT theo thir tu 1a
10m va 7m.

- Néu 2 hd dang van hanh 6 MNDBT thi 2 hd
cling déu dam bao kha ning cat 1d va lam viéc

binh thuong. MNLN tai hd Son La dat 221,5m
cao hon MNLTK 3,5m, tuong tng tai hd Hoa
Binhla 121,Im va 1,1m.

- Néu 2 h6 dang van hanh @ MNLTK, hd Son
La van du kha ning cit [ii va lam viéc binh
thuong, MNLN tai ho dat 222,1m, thip hon
MNLGC 14 6,0m, luu lugng xa 16n nhat khoang
35.800m?/s. Tuy nhién ho Hoa Binh dat t6i gioi
han vé lam viéc an toan. MNLN tai hd dat
122,5m xap xi cao trinh dinh dap, gay nguy hiém
cho dép Hoa Binh.

Do d6 can van hanh diéu tiét tich nu6c lai hé
théng dé giam nguy co cho dép Hoa Binh.

Bdng 4. Théng s6 hé Son La - Hoa Binh khi vé ddp Lai Chéu

Kich Zhs Qmax dén hd Ho Son La Hd Hoa Binh
TT bél’l dang van hanh SLa Qxé max Zhé max Vehta lii Qxé max  Zhd max
(m) (m?/s) (m*/s) (m) (10°m*  (@m’s)  (m)
1 KB2.0 MNTL 94.202 21.728 204,86 1.871 21.921 110,14
2 KB2.1 MNDBT 94.133 35.484 221,53 1.538 34113 121,10
3 KB22 MNLTK 70.099 35.871 222,10 1.035 36.296 122,53
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Hinh 4. Qua trinh luu luvong aén, luu lwong xa va myc nuoc hé Son La khi vé dap Lai Chau
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Hinh 5. Qud trinh luu heong dén, heu lwong xa va miee nwée khi vé ddp Lai Chau KB2.2
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3. Pap ho Son La (KB6)
Khi xay ra sy c6 v& dap Son La thi chi hd Hoa
Binh chiu tac dong. Xem xét cac kich ban vo dép

Son La theo cac chiéu rong va cao trinh vét v,
tong hop két qua thé hién trén Bang 5. Két qua
cho thiy & KB6.3 khong gy v& dap Hoa Binh.

Bdng 5. Théng s6 hé Hoa Binh khi xdy ra vé ddp Son La

Z. 1 ban diu Qmax dén hd

Zhd max V chaali

Qxé max

TT  Kichban = 0) “m¥s)  (m¥s)  (m)  (rigum’) Onichd
I KB60(60m) MNTL _ 196507 300498 125,75 i Vo dap
2 KB6.1(60m) MNDBT 224605 307.356 12565 i V& dap
3 KB62(20m) MNBT 34928 31494 11966 515

Khi xem xét anh hudng cta su cb v dap Son
La t61 dap Hoa Binh, ngoai 03 kich ban ¢ Bang
5, da thiét 1ap céc kich ban tinh toan chi tiét véi
cac myc nude hd khi v, kich thude vét vo (B,
H) v6i muc nude hd Hoa Binh khi v&, cu thé:

- V& muc nude hd Hoa Binh, khi v& hd Son
La la MNLN trong Iii chinh vu ¢ 101m vé&i mo
hinh 1& 500 nam.

- V& muc nuéc hd Son La khi v& xét 05
truong hop 1a: MNLN trong lii chinh vy (194m),
MNDBT (215m), MNLTK (217,8m), MNLN
(228m) va vd do tran dinh khi myc nude vuot
dinh dap ¢ cao trinh 230m;

- Vé6i chiu rong 16 v3: xét 04 truong hop: B
=80, 60, 40 va 20m;

- V& chiéu sau 16 v&: xét 03 trudong hop 1a D
= 2/3H, 1/2H va 1/3H, véi H 1a chiéu cao 16n
nhit cua dap, trong tmg véi cao trinh vét v 1an
luot 1a 138m, 163m va 184,4m.

T hop tinh toan cho 01 trudng hop v& dap
Son La v&i muc nude hd Hoa Binh khi v& 1én
dén 60 truong hop, tién hanh tinh toan mo
phong, bang cach loai trir da di dén két luan sau:

- Néu ho Son La xay ra su ¢6 v& 60m thi du
hd Hoa Binh dang van hanh & MNTL van gip
nguy hiém, ho Hoa Binh khong du dung tich cit
1i sy ¢6. MNLN tai hd Hoa Binh dat 125,7m,
cao hon dinh dap 2,7m gay tran dinh, gay vo dap
Hoa Binh.

- Néu hd Son La v& 1 khoang (20m) tirc luu
luong x4 qua tran Son La chi 1 3.600m?/s bang
1/10 nang lyc xa cua tran, chi tuong duong véi
v& dap Son La trong mua kho thi hé Hoa Binh
van dam bao kha ning cat 1ii, an toan cho cong
trinh. MNLN tai hd Hoa Binh dat 119,7m, thap

TAP CHi KHI TUQNG THUY VAN

hon MNLTK la 0,3m. Luu lugng xa 16n nhat dat
31.500m*/s. Tuy nhién, thoi gian xa 14 duy tri
dén 8 ngay s& gy nén ap luc khong nho ddi véi
dé diéu cua khu vuc ddng bang Bic Bo.

- Néu v& ho Son La va muc nuée hd Hoa
Binh ¢ myc nudc cao nhat mua I theo quy trinh
véan hanh lién hd chira (101m) thi tuy theo mirc
do v, cho théy:

+ HO Son La & MNTL (194m) thi véi kich
thude vét vd c6 B < 80m khong gy vo dap Hoa
Binh, khi d6 myc nuéc hd Hoa Binh 16n nhit 1
116,07m.

+ Ho Son La 6 MNDBT (215m) va MNLTK
(217,8m): voi vét v& c¢6 B > 60m va chiéu sau
v D > 2/3H sé& gay v& dap Hoa Binh; voi vét v
¢6 cao trinh trén 159m (D < 1/2H) va vét v& ¢
B < 40m tr¢ xudng khong gay v dap Hoa Binh,
khi d6 muc nudc hd Hoa Binh 16n nhat 1a
120,5m.

+ Khi hd Son La & muc nuée tng v6i diéu
tiét 1t PMF (228m) va tran dinh: Vi kich thudce
vét vdy ¢6 B > 60m, chiéu sau vd D > 2/3H va 15
vo ¢c6 B > 80m, D > 2/3H sé& gay v dap Hoa
Binh; Vi cao trinh vét v trén 159m (v 1/2H)
khi v& B < 60m va vét v& c6 chiéu rong tir 40m
tro xudng khong gy v& dap Hoa Binh.

3.3. Kich bdn vé ddp trén nhanh Nam Mu
(KB3)

Trén nhanh Nam Mu c6 02 hé chtra 1a hd Ban
Chat va hé Hudi Quang. Khi xay ra v& dap trén
nhanh Nam Mu chi anh huong dén hd Son La va
h6 Hoa Binh. Khi v dép Ban Chat ludn gy v
Hudi Quang do d6 nghién ctru chi phan tich danh
gi4 khi v dap Ban Chat tac dong tdi cac hd ha
lru (hd Son La va Hoa Binh). Két qua tinh toan
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thé hién trén Bang 5, Hinh 5 va Hinh 6 cho thay:

- Néu 2 h6 Son La, Hoa Binh dang van hanh
& MNTL thi 2 ho du kha nang cat 1, hd hoat
dong binh thuong. MNLN tai hd Son La dat
209,7m thip hon MNDBT khoang 5,5m, tuong
ung tai hd Hoa Binh 1a 113,2m va 4,8m, luu
lwong 16n nhit xa vé ha du dat 24.200m?/s.

- Néu 2 hd dang van hanh tir MNDBT tr¢ 1én
thi MNLN cua hd Son La dat 223,8m, vuot
MNLTK khoang 5,8m, thap hon MNDGC
khoang 4,3m. H6 Son La dam bao cit duoc dinh

BAI BAO KHOA HQC

11, van hanh xa 1t binh thuong, khong bi vo dap.
Tuy nhién, MNLN tai hd Hoa Binh dat 121,7m
(v6i truong hop hd dang van hanh & MNDBT),
cao hon MNLTK 1,5m vala 123,1m (véi truong
hop hd & MNLTK), hd Hoa Binh dat ranh gi6i
khong thé tich thém, dong chay xap xi tran dinh
dap, nguy co mat an toan cho dép Hoa Binh. Luu
luong 16n nhat xa vé ha du dat 37.000m?/s. Do
d6, kich ban nay c6 thé diéu tiét nang tich 1d tai
h6 Son La dé giam kha nang v& dap Hoa Binh.

Bdng 6. Théng s6 hé Son La - Hoa Binh khi vé ddp trén nhanh Nam Mu

. A ~_ Qmax dénhd Ho Son La Ho Hoa Binh
Kich Z ho dang van . .
TT 5 \ SLa Qxa max Zhd max Vehira 1 Qxa max Zhd max
ban hanh (m) 3 3 6 ...3 3
(m°/s) (m°/s) (m) (10°m”) (m?/s) (m)
1 KB3.0 MNTL 75 996 26 018 209,65 2779 24202 113,24
2 KB3.1 MNDBT 64 560 36 485 223,80 1915 34496 121,68
3 KB3.2 MNLTK 65 534 37023 223,79 14 66 37 641 123,15
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Hinh 6. Keét qua cat lii cua ho Son La khi v dap nhanh Nam Mu
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Hinh 7. Két qua cdt lii ciia ho khi vo ddp trén nhanh Nam Mu - KB3.2
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3.4. Kich béin vé dap trén nhanh Nam Chién
(KB5)

Trén nhanh Nam Chién c6 2 ho chira 1a Nam
Chién 1 va Nam Chién 2. Day la hai hd chtra nho
v6i tong dung tich Ung voéi MNDBT la

158 triéu m?, tong dung tich tinh dén cao trinh
dinh dap cua ca hai ho khoang 191 triéu m?. Khi
Xay ra su ¢ trén nhanh Nam Chién chi anh
huong dén hd Hoa Binh.

Bdng 7. Théng s6 hé Hoa Binh khi xay ra vé dap trén nhanh Nam Chién

. 5 71 ban dau Qmax dénhd Qxé max Zhd max Vehia 1 . ,
TT  Kich ban (m) (m¥/s) (m%/s) (m) (tricu m?) Ghi chu
1 KB5.0 MNTL 21.086 20.522 108,02 1120
2 KB5.1 MNDBT 23.393 23.754 117,53 102
3 KB5.2 MNLTK 27.324 25.813 119,63 -

Két qua tinh toan thé hién trén Bang 6, cho
théy: luu luong 1t do su ¢ trén nhanh Nam
Chién 14 rat nho so véi dung tich diéu tiét cua hd
Hoa Binh. V6i luu lugng xa diéu tiét 16n nhat
ctia Hoa Binh dat 25.800m3/s nén néu xay ra sy
¢d trén nhanh Nam Chién, muc nuée tai hd Hoa
Binh van gan nhu giit nguyén nhu muc nude ban
ddu. HO Hoa Binh hoan toan lam viéc binh
thuong.

3.5. Kich bén xdy ra dong thoi sw cé trén
nhanh Lai Chdu, nhanh Ndm Mu va Ndm
Chién (KB7)

Khi xdy ra su ¢b dong thoi trén nhanh Lai
Chau, Nam Mu va Nam Chién s& gay tac dong
16n t6i ho Son La va ho Hoa Binh. Tong hop két
qua tinh toan thé hién trén Bang 7 va Hinh 7, két
qua cho thay:

- Néu 2 hé (hd Son La va ho Hoa Binh) déu
dang van hanh & MNTL thi ca 2 ho déu du kha

nang cat 18 su c6. MNLN tai hd Son La dat
215,6m xap xi MNDBT, tai hd Hoa Binh tuong
g 1a 116m thap hon MNDBT 1,0m. Luu luong
x4 16n nhét vé ha du dat 26,500m3/s, muc nude
tai Ha Noi lIa 13,37m dam bao an toan cho ha
luu.

- Néu 2 ho dang van hanh xa i & MNDBT,
thi hd Son La van cit dugc 1ii nhung MNLN dat
228,1m xap xi vugt MNDGC. Tai ho Hoa Binh
MNLN dat 123,9m bét dau tran trén dinh dap,
nguy co cao gy v& dap trong khi da xa 1t dén
mirc d6 16n nhat co thé, luu lugng 13 38.196m?/s.

- Néu 2 hd dang van hanh & MNLTK, thi ca
2 déu khong co6 kha nang cit 1ii su ¢b va ciing
khong thé diéu tiét hé théng. MNLN tai 2 hd déu
vuot dinh dép khoang 1,5m, ca hai ho déu gap
nguy co cao bi vo, luu lugng xa 16n nhat vé ha
du dat trén 282.000m?/s.

Bdng 8. Théong s6 hé Son La - Hoa Binh khi xdy ra sw c¢6 dong thoi trén cdc nhanh
Lai Chdu, Ném Mu va Néam Chién

Hé Son La

Z ho dang HO HoaBinh  Ghi cha
TT KlCh ban van hanh Qmax dén Qxé max Zhé max Qxé max Zhé max
(m) (m?s) (m?/s) (m) (m*/s) (m)
1 KB7.0 MNTL 102930 31 008 215,60 26454 116,01
2 KB7.1 MNDBT 136631 39987 228,06 38196 123,87 Tran dinh
3 KB7.2 MNLTK 119979 49 972 229,70 282503 124,48 Vo dap

TAP CHI KHI TUQNG THUY VAN
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4. Két luan

- Véi truong hop hd Son La va Hoa Binh
dang 6 MNLTK (217,83m, 120m) khi xay ra cac
su ¢O Vo dap trén cac nhanh riéng I1¢ Lai Chau,
Nam Mu sé& khong gdy nguy hiém cho hd Son
La. Khi v& dap riéng 1é trén nhanh Lai Chau
hodc Nam Chién, s& khong giy nguy hiém cho
hd Hoa Binh, hd van c6 kha ning diéu tiét dé
giam thiéu thiét hai cho ha du. Riéng truong hop
xay ra sy cd v& dap Ban Chat trén nhanh Nam
Mu, kéo theo v dap Hudi Quang, giy nguy co
v dap Hoa Binh do tran dinh.

- V6i truong hop ho Son La va Hoa Binh &
MNDBT tro xuéng, céc su ¢d vo dap thuong luu
trén cac nhanh riéng 1¢ khong gay nguy hiém cho
h6 ha luu, hai ho nay dam bao diéu tiét.

- Trong 08 nhom kich ban tinh todn khi v&
cac dap thugng luu, cac truong hgp sau xay ra
vO dap ha du:

+ Néu su ¢b v& hd Nam Chién 1 thi ho Nam
Chién 2 s& bi v&;

+ Néu sy ¢6 v& hd Ban Chat thi hd Hudi
Quang s€ bi vJ;

+ Khi sy ¢ v toan b hé théng hd & thuong
luu Lai Chau véi truong hop tinh toan gdp chung
thanh 1 ho c6 dung tich 5 ty, hd Lai Chau c6
nguy co bi v khi ¢ 16n hon MNLTK;

+ Néu su cb v dong thoi ca 3 hd ¢ thuong
Iru Son La, Son La bi vo khi & muc nudce 16n
hon MNLTK;

+ Khi xay ra su c¢d cac dap dong thoi trén cac
nhanh Lai Chau, Nam Mu, Nam Chién: c6 nguy
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co cao mat an toan dap, khi hai hd6 & MNDBT
tro 1€n.

+ Néu su c6 v& hd Son La va muc nuée & hd
Hoa Binh ¢ myc nudc cao nhat mua lii theo quy
trinh van hanh lién hd chtra (101m) thi tuy theo
murc d6 v (bé rong vét v, cao trinh v&) mai gy
nguy hiém cho hd Hoa Binh.

+ Néu sy ¢6 v& hd Son La 6 MNDBT (215m)
va MNLTK (217,8m), c6 vét v& B > 60m va
chiéu séu v D > 2/3H sé& gy v& dap Hoa Binh
va nguoc lai.

+ Néu su ¢d v hd Son La & muc nudc ing
v6i diéu tiét 1 PMF (228m) va tran dinh: Vi
kich thuéc vét v co B > 60m, chiéu sau v D >
2/3H va 16 v& c6 B > 80m, D > 2/3H s& giy v&
dap Hoa Binh; Vi cao trinh vét v trén 159m
(v 1/2H) khi v& B < 60m va vét v co chiéu
rong tir 40m tré xudng khong giy v& dap Hoa
Binh.

Két qua tinh toan trén 13 trudng hop khi c6 su
b v& dap cac ho con lai van van hanh theo quy
trinh, khong van hanh trong ché do tich nude khi
c6 su ¢, nén co trudong hop hd dudi bi uy hiép,
x4 voi luu lugng 16m, nhung hd trén van chua
lam viéc hét nang luc. Do vay can diéu tiét toan
hé thong khi co 1 v& dap dé giam nguy co cho
dap phia dudi va vung ha du.

Pay la két qua nghién ctru day du nhét vé cac
kich ban va nguy co xdy ra sy ¢ v& dap voi hé
thong bac thang ho chira trén song Da khi 6 su
cb v dap.

TAP CHi KHI TUQNG THUY VAN
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RISK ASSESSMENT FOR TERRACED RESERVOIRS SYSTEM ON
DA RIVER IN CASE OF DAM FAILURE
Le Van Nghi!
'Key Laboratory of River and Coastal Engineering

Abstract: Da river is the largest branch of the Red River system, with the most potential hy-
dropower in the country. In the Da river basin, 7 large reservoirs have been built, which has 3 the
largest hydropower plants in Vietnam: Laichau, Sonla and Hoabinh. These terraced reservoirs have
an important task in flood control, water supply, and power generation, but at the same time each
construction adds more potential risks to the lower level system and works if encountered trouble.
The paper presents the results of a risk assessment study for the system of the Da river terraced
reservoirs according to some dam break incidents, using hydraulic numerical model. Evaluation re-
sults will help managers, planners and researchers to reasonably operate the reservoirs of Da river
as well as to ensure safety for the Red River downstream.

Keywords: Numerical model, Terraced reservoirs, Da river, Dam break.
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PANH GIA THUC TRANG VA TAC PQNG CUA BIEN POI
KHIi HAU PEN XAM NHAP MAN TINH BEN TRE

Nguyén Vin Pao', Pham Thi Thanh Binh?

Tém tit: Bén Tre la tinh ven bién, noi c¢6 4 cira song chay ra bién nén thuong xuyén chiu anh
huong cua xam nhdp man trong mua kho. Nghién ciu dwoc thuc hién nham muc tiéu danh gid thuc
trang va tdc dong cua bién doi khi hdu (BDKH) dén xam nhdp man trén dia ban tinh Bén Tre theo
Kich ban BPKH va nuée bién ding (NBD) téi nam 2050. Nghién ciru thong ké, phan tich chudi sé
liéu do man tir nam 2000-2016 cia 6 tram do man trén dia ban dé danh gia hién tran xam nhdp man
tai tinh Bén Tre; dong thoi sir dung mé hinh thity lwe MIKEI]I dién todn anh hwong ciia BDKH dén
xdm nhdp man tinh Bén Tre trong tirong lai theo kich ban BPKH va NBD nam 2016. Két qua thong
ké da chi ra rang trong giai doan 2000 - 2016, tinh hinh xdm nhdp mdn tai tinh Bén Tre trong 6 thang
ddu ndm cé xu thé tang ¢ hau hét cac tram. Xét theo tirng thang, xu thé tang dwoc thé hién chii yéu,
trong do 100% truong hop dinh man Swactang; 91% truong hop chan man Smin tang, 3% truong hop
Swin gidm va 6% trwong hop khéong doi. Xu thé tang thé hién ré nét trong cdc thang I, II, III. Duwdi
tac dong cua BDKH va nuoc bién dang, man co xu thé an sau hon doc cdc song vao dat lien. Man
1%o c6 khd ndng dan sdu vao ~55 km trén séng Cé Chién, ~65 km trén séng Ham Luéng, ~68 km trén
song Tien Giang; mdn 5%o c6 kha ndng dn sau vao ~42 km trén séng Co Chién, ~44 km trén séng
Ham Ludng, 44~56 km trén song Tién Giang.

Tir khéa: Bién doi khi hdu, nuée bién dang, xam nhdp man, Tinh Bén Tre, mé hinh todn, MIKEII.

Ban Bién tap nhan bai: 10/2/2019 Ngay phan bién xong: 15/03/2019 Ngay dang bai: 25/04/2019

1. Gi6i thiéu chung

Xam nhap man la quy luat ty nhién ¢ cac khu
vuc, lanh thd co ving ctra song giap bién va la
mot trong 19 loai hinh thién tai dugc quy dinh
cu thé tai Luat phong, chéng thién tai. Bén Tre
nam ¢ ha luu song Ciru Long, dugc hinh thanh
b1 cu lao An Hoa, cu lao Bao, cu lao Minh, tiép
giap bién Pong vai chiéu dai duong bién khoang
65 km. Trong nhitng nim qua, Bén Tre da chiu
nhiéu anh huong cua BDKH nhu nhiét d6 trung
binh ¢6 xu hudng ting lén, luong mua nhiéu
vung giam ro rét, myuc nudc bién dang cao, nhiéu
nam xay ra han han ndng nhu cac nam 2004,
2016, 2017... Tré ngai dang ké trong nong
nghiép la vao mua kho, lugng nudce tir thugng
ngudn d6 vé giam nhiéu va gié "Chudng" manh
dua nuée bién 1an sau vao ndi dia, lam nhiém
man dat, anh huong dén nang suat cay trong ddi
v6i cac huyén gan phia bién va ven bién, da lam

!Lién doan Khao sat khi twong thity van

anh huong 16n dén kinh té-xa hdi ctia tinh.

Do tinh chat quan trong cua hién tugng xam
nhap min c6 lién quan dén hoat dong kinh té-xa
hoi ctia nhidu qudc gia nén van dé tinh toan va
nghién ctu da dugc dat ra tir 1au. Muc ti€u chu
yéu cia cong tac nghién ctru 1a nim dwoc quy
ludt ctia qué trinh nay dé phuc vu cac hoat dong
kinh té-xd hoi, an ninh-qudc phong ving ctra
song nhu ¢ cac nudc nhu My, Anh, Ha Lan,
Nhat,... tir khoang 40 - 50 nam tr¢ lai day. Cac
phuong phéap co ban dugc thyc hién bao gdom:
Thuc nghiém (dwa trén s liéu quan tric) va mo
phong qua trinh bang cac md hinh toan.

Céc phuong phap tinh todn xam nhap man
dau tién thuong st dung bai toan mot chiéu khi
két hop voi hé phuong trinh Saint-Venant.
Nhirng m6 hinh mdn 1 chiéu da duoc xay dung
do nhiéu tac gia trong d6 c6 Ippen va Harleman
(1971) [13]. Gia thiét co ban cta cac md hinh

2Trung tam Trdac dac ban do bién, Tong cuc Bién va Hdi ddao Viét Nam

Email: daotvmt@gmail.com
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nay la cac dic trung dong chay va mat do 1a dong
nhét trén mit cit ngang. Mic du diéu nay kho
gip trong thyc té nhung két qua ap dung mé hinh
lai ¢6 su pht hop kha tét, dap tmg duoc nhiéu
muc dich nghién cru va tinh toan man. Uu thé
ddc biét cua cac md hinh loai mot chiéu 1a yéu
cAu tai lidu vira phai va nhiéu tai liéu di co sin
trong thyc té.

Niam 1971, Prichard di din xuit hé phuong
trinh 3 chiéu dé dién toan qua trinh xam nhap
min nhung nhiéu théng s khong xéac dinh duoc
[16]. Hon nira md hinh 3 chiéu yéu cau lugng
tinh toan 16n, yéu cau sb lidu qué chi tiét trong
khi kiém nghiém né ciing can c6 nhiing sb liéu
do dac chi tiét tuong tmg. Vi vay cc nha nghién
ctru budc phai giai quyét bang cach trung binh
hoa theo 2 chiéu hodc 1 chiéu. Sanker va Fischer,
Masch (1970) va Leendertee (1971) da xay dung
céac mo hinh 2 chiéu va 1 chidu trong d6 mé hinh
1 chiéu ¢6 nhiéu wu thé trong viéc giai cac bai
toan phuc vu yéu cau thue té tt hon [15]. Cac
nha khoa hoc cling théng nhét nhan dinh réng,
cac md hinh 1 chiéu thuong hitu hiéu hon cac
mb hinh séng don va mo hinh hai chiéu. Chang
c6 thé ap dung cho cac ving ctra song c6 dia
hinh phirc tap gdm nhiéu song, kénh ndi véi
nhau véi cau trac bat ky.

Nghién ctu xam nhap man tai Viét Nam da
dugc quan tim tir nhitmg nam 1960 khi bét dau
tién hanh quan tric d6 man & hai ving dong bang
song Hong va PBSCL. Khai dau 1a cac dy an,
cong trinh nghién ciru, tinh toan ctia Uy hoi song
Mg Cong (1973) vé xac dinh ranh gi¢i xam nhap
man theo phuong phap théng ké trong h¢ théng
kénh rach thudc 9 vung ctra song thuoc PBSCL
[14]. Cac két qua tinh toan tir chudi sb liéu thyuc
do da 1ap nén ban dd déng tri man va&1i hai chi tiéu
co ban 1%o va 4%o cho toan khu vuc dong bang
trong cac thang tir thang 12 dén thang 4. Vién
Khoa hoc KTTV va Méi truong (2010) [10] da
tién hanh xay dung cac kich ban dya trén co so
kich ban BBKH (A2, B2) dén nam 2050 két hop
v6i cac kich ban phat trién luu vuc song Mé
Cong, ddng thoi phan tich cac tac dong cia
BDKH dén dong chay vao Viét Nam, cu thé 1a
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dong chay nam, dong chay mua Iii, dong chay
mua can, dién bién ngdp lut va xdm nhdp man.
Du an da so bo xac dinh nhitng tac dong tiém
tang ciia BDKH dén tai nguyén nudc 6 DPBSCL
va dé xuat cac giai phap tong thé ung phé véi
BDKH va nudc bién dang. Trung tdm Thim
dinh-Tu van Tai nguyén nuéc, Cuc Quan ly Tai
nguyén (2012-2013) [8] da phan tich dién bién
man & cac song, cic ving trong nhitng nam dién
hinh; xac dinh dugc su giam nhd cia dong chay
tir thuong luu d6 vé ¢6 anh hudng quyét dinh dén
dd 16n va chiéu dai xam nhdp man; phan tich
nhitng yéu t6 anh huong chinh dén xam nhap
min & DPBSCL; xay dung cac loai ban d6 xam
nhap méan thoi ky 1991-2012. Ngoai ra con co
chuong trinh Dy bdo do méan nén trén cac song
chinh trong mua khé (tir thang 1-6 hing nim)
ving ven bién DPBSCL thyc hién bai Vién KHTL
Mién Nam, du bdo d6 man nén trén hé théng
song chinh viing ven bién PBSCL sir dung phan
mém HydroGis va MIKE11 [4-6], [11-12].
Tém lai, cac nghién ctru va dy an trén chu yéu
tap trung danh gia hién trang xam nhap man, xac
dinh nguyén nhan gay xam nhép man, danh gia
tac dong anh hudng ciia xdm nhap man dén phat
trién néng-1am ngu nghiép cac tinh ving ven
bién PBSCL, dé ra cac bién phap cong trinh ing
pho voi1 xam nhap man. Tuy nhién cac nghién
ctru trén déu thuc hién tur nhitng nam 2014 tro
vé trude, s6 lidu chua duge cap nhat (su dung )
liéu quan tric dén nam 2010), dac biét la s6 lidu
cac nam 2015, 2016 1a nhiing nam xdy ra xam
nhap man khdc liét & cac tinh ven bién PBSCL;
ddng thoi cac nghién ciru ciing chua chi ra sy
bién d6i cia xdm nhap min trong twong lai theo
kich ban BBDKH va NBD méi nhét. Trudc thuc
trang d6, nhan thiy trong van dé nghién ctru
BDKH, nbi bat 1én bai toan danh gia tic dong
cia BDKH dén xam nhdp man ¢ tinh Bén Tre
noi riéng (sy nong 1én toan cau, thay déi lugng
mua va muc nude bién dang c6 phai la cac nhan
t6 chinh anh huong dén xadm nhap min hay
khong). Cau hoi khoa hoc dit ra 1a cac yéu td qua
trinh xam nhdp man co bién d6i nhu thé nao
trong thoi gian trudc day? Bién doi trong tuong
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lai ra sao dudi tic dong ctia BDKH 14 hét stic can
thiét.

Bai bao nay trinh bay két qua danh gia hién
trang xam nhap man tinh Bén Tre trong do co
cap nhéat va su dung sb liéu man maoi cap nhat
cho téi ndm 2016, dong thoi danh gia sy thay doi
cua xam nhap man dudi tac dong cia BDKH va
NBD té&i nam 2050.

2. Phwong phap nghién ciru va tai liéu thu
thap

2.1. Phwong phap nghién ciru

Nghién ctru st dung phuong phap thdng ké
dé danh gia va lam rd tac dong cia BPKH dén
dac trung xam nhap man trén dia ban tinh Bén
Tre. Pé du tinh céc tac dong cua BDKH t6i tinh
hinh xdm nhép man trong tuong lai, nghién clru
st b mo hinh thuy dong luc MIKE11 dugc DHI
Water& Environment phét trién dé mo phong

Dir liéu khi tugng,
thity vin

Dir liéu dia hinh, mang ludi

qua trinh xdm nhap man trong tuong lai tai tinh
Bén Tre.

Céac dir liéu khi tuong, thuy van, dir li¢u dia
hinh, mang lu6i song, mat cat long séng ciing
nhu cac dit 1iéu nén khac duge dua vao mo-dun
thuy luc HD, sau qua trinh hi¢u chinh, kiém dinh
céc thong sb thuy luc sé ra két qua 1a trang thai
thiy luc cia toan séng. Két qua chay mo hinh
thuy luc HD va dr liéu man la s6 liéu dau vao
ctia mo-dun lan truyén chat AD, thong qua hiéu
chinh, kiém dinh thong s lan truyén chit s& co
két qua lan truyén man. Tir cac két qua trén, két
hop v6i cac kich ban BDKH va nuée bién dang
duogc lya chon cua Bo Tai nguyén va Moi truong
sau khi chay mé hinh véi bo théng sé chuin sé
ra duoc cac két qua dy bao theo yéu ciu.

MIKE 11

song, mat ct long séng

Dit ligu nén khac (tham
phu, str dung dat...)

Mo-dun thiy luc HD

Hiéu chinh, kiém dinh
théng s thiy luc

M&é-dun lan truyén chat AD

Dir liéu man

Kich ban BBDKH va nudc

Hiéu chinh, kiém dinh
thong sb lan truyén chét

M5 hinh véi bo thong sb

bién dang ctia B3 TN&MT

Gang cua 5O

chuan

D bao xam nhap man (rng v&i céc kich ban
BDKH va nwéc bién dang duoc lwa chon

Két qua (dang ban do),
danh gia, kién nghi

Hinh 1. So do tinh todn xam nhdp man theo Kich ban BDKH va NBD nam 2016

2.2. 86 liéu phuc vu nghién ciru

- S6 liéu so cép: S6 liéu dugce thu thap cu thé
nhu sau: Khu vuc tinh Bén Tre va 1an can c6 03
tram khi tuong do dé‘ty du cac yéu t6; 04 tram
thity van cap I do ddy cac yéu t trong d6 c6 muc

TAP CHi KHi TUQNG THUY VAN

nudc, luu lugng nude va luu lwong chit lo ling
trong nudc séong va 02 tram thiy van cp 3 do
muc nudc song dugce lya chon dé phan tich dac
diém mua, nhiét d6, muc nudc dinh 1d, luu lugng
13, tong lwong dong chay trén séng. S6 liéu cua
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9 tram KTTV néu trén 1a cac tai liéu so cAp dung
dé tinh toan trong bai bao. S liéu do Pai KTTV
khu vire Nam B cung cép di qua chinh 1y, da do
tin cay, la co so trong tinh toan kich ban BbKH
vé luong mua, nhiét d§, muc nudce 11, téng luong
1 va cac dac trung dong chay khéc trong nghién
cuu nay.

+ S licu vé nhiét do: Bao gém sb lidu vé
nhi¢t do trung binh ngay cta cac tram khi tuong:
Ba Tri, My Tho tir nim 1984 dén nam 2016,
Cang Long tir nam 1986 dén 2016.

+ S6 licu vé lugng mua: Bao gém s6 liéu vé
tong lugng mua cua cac tram: Chg Lach, My
Hoéa, An Thuan, Bén Trai, Binh Dai (tinh Bén
Tre) tir nam 1984 dén nam 2014.

+ 86 liéu luu lugng nudc: Quan tric duoc tai
cac tram thuy van Tan Chau (tinh An Giang),
Chéau Pbc (tinh An Giang), tir nim 1996 dén
nam 2016.

+ S6 liéu muc nude kiét: Bao gém sb liéu vé
muc nude nhd nhat nim quan tric duoc tai cac
tram thiy van Tan Chau (tinh An Giang), Chau
béc (tinh An Giang), Chg Lach, My Hod, An
Thuan, Binh Dai, Bén Trai (tinh Bén Tre) tir nam
1996 dén nam 2016.

+ S6 lidu xam nhdp man: Bao g6m sb liéu 6
tram man thuc do thudc tinh Bén Tre: An Thuén,
Bén Trai, Binh Pai, Huong MY, Lo Thuan va
Son Béc.

- Cac s lidu thu cap:

+S6 liéu mo phong thoi ky co sé 1986 - 2005
va du tinh khi hau giai doan 2016 dén 2050 bang
mo hinh PRECIS d¢ phan gidi 25km x 25km,
bao gém s6 liéu vé nhiét do va luong mua cua 22
tram khi tugng ving DPBSCL [7]. Cac s liéu nay
13 s6 liéu dau vao dung trong mé hinh thuy luc
MIKE11 dé du tinh cac dic trung xam nhap man
trén dia ban tinh Bén Tre trong twong lai.
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- S6 liéu vé diéu kién tu nhién, kinh té xa hoi
tinh Bén Tre nam 2015 dugc trich dan va st
dung tir Nién giam thong ké 2016 do Tong cuc
Théng ké, Bo Ké hoach va dau tu phat hanh [9].

- Cac ban d0 str dung trong nghién ciru 1a tai
lidu thir cap duoc trich dan tir:

+ Bao céo téng két nhiém vu khao sat man
nam 2016. Bai KTTV khu vuc Nam B¢ (2016).

+ Béo cdo tong két dé tai nghién ctu khoa
hoc va cong nghé cap Nha nudc “Nghién ciu
anh huong cta bién d6i khi hau dén su bién d6i
tai nguyén nuéc Pong bang song Ciru Long”.
Tran Héng Thai, Vién Khoa hoc KTTV va
BDKH (2014) [7].

3. Két qua va thao luin

3.1. Danh gid tinh hinh xam nhdp man giai
doan tir nam 2000 - 2016

Trong 6 tram do man dai dién cho khu vuyc
tinh Bén Tre, ¢6 3 tram nam & vi tri cira song (An
Thuén, Bén Trai va Binh Pai) va 3 tram nam &
sau hon vé phia thugng luu (Huong My, Loc
Thuén va Son Pdc). Két qua tinh toan chuan sai
d6 man 16n nhat (Smax) thang trong giai doan
2000 - 2016 tai 6 tram nay duoc thé hién trén
Hinh 2. Theo d6, dién bién d6 man gitia 6 tram
¢6 tinh tuong dong, cho thay xu thé bién d6i man
gidng nhau trén ca 3 nhanh song: Ham Ludng,
C6 Chién va Cira Dai, tuy nhién séng Ham
Luong bi nhiém min cao hon, tiép d6 1a Cira Pai
va séng Co Chién.

Két qua ciing cho thay, cic nim c6 Smax nho
hon nhiéu so véi TBNN 1a nam 2000, 2001,
2003, 2006, 2008, 2009, 2012, 2014; nhitng nam
c6 Smax 16n hon nhiéu so véi TBNN la nim
2004, 2005, 2007, 2010,2013, 2015,2016. Nam
2016 1a nam c6 xam nhap man 16n nhét xuét hién
thang 111, c6 gia tri 16n hon TBNN dén 8%o & tat
ca cac tram (Bang 1, Hinh 3).

TAP CHI KHi TUQONG THUY VAN
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Hinh 2. Bé léch chudn ciia Smax thang giai doan 2000-2016 tai cac tram: An Thudn, Bén Trai,
Binh Pai, Hwong My, Léc Thudn, Son Péoc

Bdng 1. Bang thong ké dinh man thoi doan 2000 - 2016

(Pon vi: g/l)
Nim AnThuin BénTrai BinhPai HwongM§ Loc Thuin Son Péc
2000 12 10 8,8 0 5,1 3,5
2001 23 9,3 18,8 4 7,5 3,5
2002 17 17,6 15,7 4,5 10 5,2
2003 19,1 11,2 15 3,2 8,6 5,2
2004 20,1 16,4 19,4 7,9 10,6 9,5
2005 17,3 14,1 19,2 6,2 11 12,9
2006 13,1 11,3 12 2,4 6,3 4,7
2007 16,1 13,3 15,3 4,4 10,2 7
2008 16,575 11,3 11,85 1,725 7,2 4,2
2009 15,8 12,6 12,2 2,8 6,9 4,6
2010 22,875 13,6 14,8 4,35 4,35 11,45
2011 20 14,025 13,3 7,475 11,9 7,275
2012 14,6 10,775 10,775 5,425 8 7,1
2013 19,35 16,125 15,525 8,125 11,7 11,225
2014 10,125 7,675 9,6 2,575 6,2 2,175
2015 15,325 14,3 15,975 9,775 9,775 6,925

2016 16,2 18,5 11,625 11,775 15,6

TAP CHi KHi TUQNG THUY VAN
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Pinh min Smax tai c4c tram thudc tinh Bén Tre (2000-2016)

30

25 A

20 1

Smax (g/1)

0+ T T T
2000 2002 2004

—e—An Thuin =®=Bén Trai === Binh Dai

2006

2008 2010 2012 2014 2016
Nam

Huong My =e=Ljc Thuan === Son Pdc

Hinh 3. Puong qud trinh Smax cho 6 tram tqi tinh Bén Tre thoi doan 2000-2016

3.2. Dw tinh xdm nhdp mdn trén dia ban
tinh Bén Tre theo Kich bin BDKH via NBD dén
2050

a) Xay ding mé hinh thiy liwc, khuéch tan

Dé danh gia tac dong cuia BDKH t6i qua trinh
xam nhap mén trén song tai tinh Bén Tre, nghién
ctru tién hanh xay dyng mé hinh MIKE 11 trong
d6 str dung mo-dun HD dé mo phong trang thai
thuy lyc va mo-dun AD d&& mo phong qua trinh
lan truyén man trén toan hé thong song.

Trong tinh todan mé hinh 1 chiéu, tir hé thong
mit cit va mang ludi cua nhitng nghién ctiu
trudce day, mang ludi song Ctru Long [2-3] duoc
duy tri st dung va c6 xem xét lugc bo nhiing
song khong nam trong pham vi nghién ctru. Cac
kénh noi dong ciing khong duoc xét dén do han
ché vé& mat sb liéu thu thap duogc. So dd mang
thity luc cung céac vi tri va diéu kién bién duoc
thé hién trén hinh 4.
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Hinh 4. So' @6 mé phong thiyy lwc va truyén man cho hé thong séng Tién Giang tai Bén Tre
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Luu lugng tai tram thuy van My Thuan dugc
str dung lam bién trén cho mang thuy luc. Tuong
g véi cac bién dudi 1a qua trinh tridu thuc do
tai cac tram dat ngay ctra bién bao gém: Bén Trai
(song Co6 Chién), An Thuan (s6ng Ham Ludng)
va Binh Dai (Cua Dai).

Vi tai liéu thuc t& con han ché vé sd lidu thuc
do hon nita nham dap tng yéu cau cia bai toan
man va thuy luc nén cac bién kiém tra duoc thuc
hién tai cac tram sau:

- Tram kiém tra muc nudc: My Hoéa va Cho
Lach.

- Tram kiém tra man: Huong My, Son Pdc va
Ldc Thuan.

b) Hiéu chinh, kiém dinh mé-dun thuy lyc 1
chiéu

Dbi voi mé hinh MIKE 11 trong nghién ciru
nay, viéc hi¢u chinh tham sb thuy luc dugc tién
hanh trong thdi doan tir 01/4/2010 dén ngay
30/4/2010. Vi bd thong sb thuy luc da duogc
hiéu chinh cho nim 2010, dé dam bao tinh 6n
dinh ctia mé hinh, bo thong s6 nay tiép tuc dugc
kiém dinh lai cho thoi doan tir ngay 01/3/2016
dén ngay 31/3/2016 (Bang 2).

Bdng 2. Théng ké cdc chi tiéu danh gid két qua hiéu chinh, kiém dinh thity luc

, o My Hoa Chg Lach
STT Clechittn  — e ok Kiémdinh  Hidu chinh Kiém dinh
1 AHdinh (cm) 3,00 3,60 770 9.90
2 AHdinh (%) 2,05 2,44 4,90 6,25
3 AHchan (cm) 7,60 8.40 9,80 14,00
4 AHchin (%) 5,15 6,18 831 13,00
5 NASH 0,96 0,96 091 0,92

My Hoa Water Lavel - Ao 2010
= i 10l I

°2 | | |

Wy Hoa Waler Level - Mar 2018
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Cha Lach Wter Lewved - Apr 2010

Cho Lach Water Level - Mar 2018

Hinh 5. Két qua dwong qud trinh hiéu chinh va kiém dinh muc nuéc tinh toan va thuc do tai My
Hoa va Cho Lach thang 04/2010 va thang 3/2016

Qua trinh hiéu chinh, kiém dinh m6 hinh thuy
luc 6 thé thay bo thong sé nham da cho két qua
kha tét. Sy xuat hién dinh va chan triéu xay ra
déng pha, hau hét tai cac vi tri kiém tra déu
twrong ddi phu hop gitra tinh toan va thuc do. M6
hinh dat loai kha v&i hé s6 NASH thu duoc nam
trong khoang tir 0,91 dén 0,96, do d6 s& duoc sir

TAP CHi KHi TUQNG THUY VAN

dung cho cac tinh toan tiép theo (Hinh 5).

¢) Hiéu chinh, kiém dinh mé dun lan truyén
chat

Dua trén b thong sb thuy luc da on dinh, tién
hanh tich hop mé dun khuéch tan va hiéu chinh
mé dun nay cho sb liéu dau vao c6 thoi gian
twong ing vai tinh toan thuy luc. Mang ludi tinh
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toan thuy luc dugc gilr nguyén va str dung cho
tinh toan khuyéch tan lan truyén man. Cac thong
s6 lan truyén chit duoc diéu chinh bao gdm: Hé
s6 khuéch tan, hé s mil khuéch tan, thong sb

BAI BAO KHOA HQC

khuéch tan nho nhat, théng sé khuéch tan 1on
nhét va diéu kién ban dau. Thoi doan hi¢u chinh,
kiém dinh duoc st dung tuong ty nhu ddi véi
mo-dun thity lue. Két qua thu duoc nhu sau:

Bdng 3. Théng ké cdc chi tiéu danh gid két qua hiéu chinh, kiém dinh lan truyén chat

Tram Cacchitibu  ASdinh(%o)  ASchan (%)  Hésd NASH
~ HC 0,69 032 0.8
Huong My KD 0,87 0,52 0,71
Son B HC 0,01 1,11 0,89
¢ KD 0,72 2,67 0,74
N HC 0,71 0,07 0,79
Lo Thugn KD 0,18 1,51 0,71

Henng Ly Saney - Apr 2000

Lo Thumn Sty - Apr 2000

San Do Salesty - Apr 2010

Hiong My Swiraty - Mar 2018

Hinh 6. Két qua dwong qua trinh hiéu chinh va kiém dinh man tinh todn va thuc do tai cdc tram
Huong My, Son Poc, Léc Thudn thang 04/2010 va thang 3/2016

Két qua tinh toan truyén man cho thay, hau
hét tai cc vi tri kiém tra c6 dinh man tinh toan
va thuc do c6 su phu hop tot, thoi gian xuat hién
dinh tinh toan khong chénh léch nhiéu so véi
thoi gian xuat hién dinh man thuc do. Qua trinh
dd man tinh toan va thuc do tai hau hét cac vi tri
nhin chung kha pht hop (Hinh 6). Céac thong s6
cho mé dun khuéch tan déu nam trong pham vi
cho phép ciia m6 hinh va c6 tinh chat dic trung
cho tirng doan song, tung cura song. Chi tiéu
NASH cho cac tram do man dat gia tri kha va
nam trong khoang 0,71-0,89.

d) Mo phong xdm nhdp man trong trong
twong lai duoi tac dong cua BDKH

Pé md phong qua trinh xAm nhap man trén
cac song thudc tinh Bén Tre, nghién ciru tién
hanh lya chon cac kich ban BDKH [1] phu hop
v6i khu vuce nghién ctru. Theo do, 2 kich ban
duoc lua chon 1a RCP4.5 va RCPS8.5. Mo hinh
da duoc hiéu chinh va kiém dinh & trén duoc st
dung dé mé phong cac kich ban, trong d6 cac du
lidu diéu kién bién duoc thay doi tuong tmg dua
theo cac kich ban BDKH (Hinh 7).

TAP CHI KHi TUQONG THUY VAN
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Hinh 7. Dién bién Swa: tai mot sé tram theo kich ban RCP4.5 va RCP8.5

Bang 4. Ddc trung Spax tai mot 6 tram theo kich ban RCP4.5
(Pon vi: g/l)

Tram Kichbannén 2017-2020 2021-2030 20312040 2041-2050

~ 6,30 8,12 6,59 6.99
HuongMy 509 (+289%) (+59,6%) (+29,6%) (+37,3%)
o 18,33 20,99 17,46 17,99
LocThuan — 1L78 o5 don)  (+782%) (1482%) (+52.7%)

16,52 17,61 17,03 17,41

Son Boc 15,60 (+59%)  (+129%) (+92%) (+11,6%)

Bang 5. Ddc trung Smax tai mot 6 tram theo kich ban RCP8.5
(Pon vi: g/l)

Tram  Kichbannén 2017-2020 2021-2030 2031-2040 2041-2050

7,05 7,68 6,57 6,60
(+38,5%) (+51,0%) (+292%) (+29,7%)
17,38 18,79 17,52 17,84
(F47,5%) (+59,5%) (+48,7%) (+51,5%)
16,38 17,05 17,08 17,34
(+50%) (+93%) (+9,5%) (+11,2%)

Huong My 5,09
Loc Thuan 11,78

Son Bée 15,60

Bang 6. Khoang cach tir ciea song toi vi tri cac ném man wng voi cdc kich ban BDKH

RCP 4.5 RCP 85
Song . Nemmin o 2 2 2 £ g g 8
(= (=3 (=3 =3 = (=] (=3 (=3
N N N N N N N N

1%0 49,5 542 509 519 52 534 51 502
3%o 41,5 463 435 443 444 456 435 426
C4 Chién 5%o 37,0 414 382 392 393 40,7 382 374
%o 32,7 36,8 332 34,1 342 358 332 333
9%0 28,1 31,0 289 295 283 295 289 29,1
1%0 62,6 643 602 614 61 63 602 59
3%o 49,0 51,7 456 47,1 47 49,7 455 445
Ham Luong  5%o 422 432 413 41,7 41,6 424 413 409
%o 39,2 402 38,0 38,6 385 394 38 376
9%0 355 370 34,1 347 345 357 342 344
1%0 66,7 67,8 639 656 648 674 638 628
3%o 579 60,6 543 56,6 554 588 542 527
Tién Giang 5%o 50,6 55,8 463 49,0 474 519 463 44,6
%o 44,0 51,1 402 42,6 413 452 402 384
9%0 382 46,8 36,0 373 364 39,7 359 351
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Két qua cho thdy ung véi ca 2 kich ban
BDKH, min c6 xu thé tang trén tat ca cc tram
do. Trong d6, cao nhét 1a tram Loc Thuan véi
dinh man trung binh thoi doan 1én dén 20,99%
ung voi kich ban RCP4.5. Gia tri nay cao hon
78,2% so v&i thoi ky nén. Cira Tiéu va Ctra Pai
ddng thoi ciing 12 2 séng nhiém min ning nhat
v6i mirc tang so v6i thoi ky nén khoang 48~78%
ung véi kich ban RCP4.5 va khoang 47~60%
ung voi kich ban RCP8.5 (Bang 4, Bang 5).
Theo d6, nghién ctru tién hanh danh gia mic do
an sdu nht cta cic ném man: 1%eo, 3%o, 5%o0, 7%o
va 9%o ung voi cac kich ban BDKH (Bang 6).

C6 thé thay, dudi tic dong cua BDKH va
nude bién dang, man c6 xu thé an sdu hon doc
cac song vao dat lién.

- Man 1%o c6 kha nang an sau vao 49~55 km
trén song Co Chién, 59~65 km trén séong Ham
Ludng, 62~68 km trén song Tién Giang.

- Man 3%o c6 kha nang an sau vao 41~47 km
trén song Co Chién, 44~52 km trén song Ham
Luong, 52~61 km trén song Tién Giang.

- Mén 5%o c6 kha nang an sau vao 37~42 km
trén song Co Chién, 40~44 km trén séong Ham
Ludng, 44~56 km trén song Tién Giang.

- Man 7%o c6 kha nang an sau vao 32~37 km
trén song C6 Chién, 37~41 km trén song Ham
Ludng, 38~52 km trén song Tién Giang.

BAI BAO KHOA HQC

4. Két luan

Qua cic két qua phan tich, nghién ctru d cho
thy trong giai doan 2000 - 2016, tinh hinh xAm
nhdp man tai tinh Bén Tre trong 6 thang dau nam
¢ xu thé ting & hau hét cac tram; ting nhiéu
nhét & tram An Thuén, Bén Trai va Binh Dai 3
tram ctra song). Trong do, song Ham Luodng co
xu thé xdm nhap min gia ting nhanh nhat. Xét
theo ting thang, xu thé ting dugc thé hién chu
yéu, trong d6 100% truong hop dinh man S
tang; 91% truong hgp chan méan Swmin tang, 3%
truong hop Smin gldm va 6% truong hop khong
d6i. Xu thé tang thé hién rd nét trong cac thang
L, IL, IIT; riéng xu thé giam rat nho di véi Smin
thé hién thang V tai tram Huong M§ nam phia
bén trong séng C6 Chién.

Ung voéi ca 2 kich ban BDKH (RPC4.5 va
RPC8.5), man ¢ xu thé ting trén tat ca cac tram
do. Trong d6, cao nhét 1 tram Loc Thuan véi
dinh mdn trung binh thoi doan 1én dén 20,99%o
ung voi kich ban RCP4.5. Gia tri nay cao hon
78,2% so voi thoi ky nén. Cira Tiéu va Ctra Pai
ddng thoi ciing 1a 2 séng nhiém man ning nhat
v6i mirc tang so v6i thoi ky nén khoang 48~78%
ung voéi kich ban RCP4.5 va khoang 47~60%
ung voi kich ban RCP8.5. Ném man theo do
cling ¢6 xu thé dn sau hon vao dat lién doc theo
tat ca cac song thudc tinh Bén Tre.
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EVALUATION OF THE SITUATION AND IMPACT OF CLIMATE
CHANGE ON THE SALITY INTRUSION AT BEN TRE PROVINCE

Nguyen Van Dao', Pham Thi Thanh Binh?
"Hydro-Meteorology Survey Department
2Center for Sea Survey and Mapping, Viet Nam Administration of Seas anh Islands

Abstract: Ben Tre is a coastal province, where there are 4 big estuaries flowing into the sea, so
it is often affected by saline intrusion during the dry season. This study was conducted to evaluate
the situation and assess the impacts of climate change (CC) and sea level rise (SLR) on saline in-
trusion in Ben Tre province according to various scenarios until 2050. Salinity measurement data
from 2000 - 2016 of 6 salinity gauging stations in the province was analyzed to assess the saline in-
trusion in Ben Tre province. MIKE 11 was used to simulate the saline intrusion under the impact of
different climate change scenarios until 2050. The results show that in the period of 2000 - 2016,
saline intrusion in Ben Tre province in the first-half tends to increase in most stations. On a monthly
basis, the uptrend is expressed mainly, and is clearly reflected in the months of January, February
and March. Under the impact of climate change and sea level rise, salinity tends to intrude deeper
along the rivers to the mainland. 1 %o salinity is capable of intruding nearly 55 km on Co Chien
River, 65 km on Ham Luong River, 68 km on Tien Giang River, 5 %o salinity is capable of intruding
up to 42 km on Co Chien River, 44 km on Ham Luong River, 56 km on Tien Giang River.

Keywords: Climate change, Sea level rise, Salt intrusion, Ben Tre Province, Modelling, MIKE 11.
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NGHIEN CUU PANH GIA ANH HUONG CUA BIEN POI
KHI HAU PEN DONG CHAY PEN HO A VUONG

Nguyén Vin Khanh', Tran Thuc?

Tém tat: Nghién ciru da iing dung mé hinh NAM dé tinh todn va danh gia anh hwéng ciia Bién
d6i khi hdu dén dong chay dén ho A Vieong. Két qua hiéu chinh va kiém dinh chi ra s twong dong
vé pha va bién dé dao dong giita leu heong tinh todn va thiee do. Tir két qua hiéu chinh va kiém dinh,
lam co s¢ dé tinh todn di bdo sw thay doi dong chdy dén ho trong cdc thoi ky twong lai. Két qua tinh
todn dong chay dén hé theo cdc thoi ky twong lai cho thdy dong chay dén hé cé suw thay doi theo cdc
thang ciia tirng mia: thang V la thang chiu tdc déng manh mé nhdt cia bién doi khi hdu trong cdc
thang mia can, con thang XI la thang chiu tac dong manh mé nhat trong cdc thang miia lii. Mike dé
danh hieong ciia bién doi khi hdu dén dong chay miia can it hon so véi mua lil.

Tir khoa: MIKE NAM, A Vicong, Bién doi khi hdu.

Ban Bién tép nhan bai: 08/2/2019 Ngay phan bién xong: 20/03/2019  Ngay dang bai: 25/04/2019

1. it van dé

Bién d6i khi hau (BDKH) 1a mét trong nhiing
thach thirc 16n nhat d6i véi nhan loai. Thién tai
va cac hién tugng khi hau cuc doan dang gia tang
& hau hét cac noi trén thé gi6i. BDKH thyc su
da lam cho bao, 1, han han ngay cang nghiém
trong. Theo kich ban BDKH va nudc bién dang
cho Viét Nam (B TNMT, 2016), d&én cudi thé
ky 21, nhiét d6 trung binh & Viét Nam c6 thé
tang 4°C va muc nudc bién cé thé dang lén Im
[1]. Sb liéu quan tric ciing cho thdy, trong giai
doan 1958 - 2014, nhiét d6 da tang khoang
0,62°C, nhiét do cuc tri tang & hau hét cac ving,
mua cuc doan tang & Nam - Trung B9, Tay
Nguyén, han han xut hién thuong xuyén hon.
Su thay d6i ché d6 mua dan dén thay do6i ché do
dong chay cua cac luu vuc song.

Theo co quan méi trudng Chau Au EEA ning
lwong dong mot vai trd co ban trong viéc hd trg
tat ca cac khia canh ctia cudc séng hién dai. Mat
khac, cac ngu@)n cung cép nang lugng va nhu cau
nang luong rat nhay cam véi nhiing thay doi vé
khi hau, dic biét 1a nhiét do. Tan sb ngay Xuét
hién thoi tiét khic nghiét, bao gdm séng nhiét,
han han va bao c6 kha nang tang dit ra nhiing
thach thirc 16n cho cac nha may dién. Pac biét,
hiéu suét va san luong nha may dién co thé bi

'Pai Khi tuwong Thuy van khu vue Trung Trung Bo

anh huong bdi sy gia tang nhiét d§ hodc giam
luwong nude phuc vu lam mat. San Xuét thuy dién
cling c6 thé bi anh huong boi sy gia ting tram
tich vao cac hd chira do tang x6i mon va hau qua
cua BDKH.

Pé c6 thé dé xuat nhimng giai phap ung phod
véi BPDKH d6i véi luu vuc hd thiy dién A
Vuong nham giam thiéu cac thiét hai do BDKH
gdy ra, can thiét phai c6 nhitng nghién ctru vé sy
thay d6i ctia cac yéu td tac dong dén ho thuy dién
A Vuong nhu luong mua, boc hoi, dong chay...
trong diéu kién BDKH.

Muc dich cua nghién ctru nay: (1) Nghién ctru
ung dung mo hinh thiy van MIKE NAM tinh
toan luu luong dén hd A Vuong; (2) Panh gia
anh huong ciia bién doi khi hau dén dong chay
dén ho hd A Vuong.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1. Gioi thi¢u vi tri nghién ciru

Cong trinh thuy dién A Vuong nam trén song
A Vuong thudc huyén Hién, tinh Quang Nam.
Séng A Vuong la mdt trong nhitng song nhanh
ctia song Bung thudc hé théng Vil Gia - Thu
Bon, bat nguon tir phia Tay Bac thudc bién gisi
Viét - Lao ¢6 dd cao 1400 m va hop luu véi song
Bung cach tuyén nha may khoang 9 km vé phia

2Vién Khoa hoc Khi tuwong Thiy van Va Bién doi khi hdu

Email: nvkhanhkttv@gmail.com
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thuong luu.

bia hinh luu vye song A Vuong thudc loai dia
hinh vung nui c6 cac dinh nli cao tir 900 m (tai
phan thuy phia nam) dén 1450 m (tai phan thuy
phia béc) v&i mire do chia cit rit manh, cac suon
nui thudng rat doc va thung liing rat sau. Hudng
chinh cua Iuu vyc 1a huéng don gié Pong Nam.
Luu vyc cong trinh thuy dién A Vuong ndm &
phia dong dai Truong Son, trong vung khi hau
Trung Trung BJ. Ché d6 khi hau & day co6 hai dac
diém chinh 1a; mua dong di bét lanh rd rét va
luong mua kha phong phii song phan b6 khong
déu. Ton that gia ting khi xdy dung hd chira A
Vuong, dugc danh gia dya trén co so tai liéu
dong chay tinh toan, tai li¢u mua trén luu vuec,
tai liéu boc hoi tai Pa Nang. Luong mua trong
mua mua chiém hon 90% téng lugng mua nim.
Nhung theo chi tiéu phan mua trung binh thi mua
mua & day vao thang 5 va tir thang 9 dén thang
11 véi dinh mua la thang 10, trong 3 thang mua
chinh (thang 9, 10, 11) lwong mua chiém hon
50% lwong mua toan nam. SO ngdy mua trong
cac thang muia mua tir 10 - 20 ngdy, tong sé ngay
mua trong nam khoang 80 - 160 ngay.

Tai li€u 10 cua tram thuy van trén hé théng
song Vil Gia Thu Bdn cho thiy su xut hién cta
1&i 16n nhat hang nam trén hé thong song nay la
tuong ddi phuc tap, theo chi tiéu phan mua thi
mua I tir thang 10 dén thang 12, nhung c6 mot
s6 nam 1i 1én nhat trong nam lai xuét hién véao
thang 5, 9 1a nhitng thang dau cia mia mwa phu
va mua mua chinh. Do dia hinh déc 1én ld
thuong 1én rat nhanh, dinh Iii kha 16n. Céc tran 1
16n trén song A Vuong déu xuat hién cung thoi
gian vdi cac tran 1 16n trén song Vu Gia - Thu
Bon. Piéu nay chig to rang nhitng tran 1i 16n
nhat hang nam trén luu vuc déu do mot hién
tuong thoi tiét gay mua 16n trén dién rong sinh ra
con nhitng tran il nho hon thi c6 thoi gian xuat
hién khac nhau 1a do nhiing hién tuong thoi tiét
gay mua I khac nhau sinh ra.

2.2. Thu thap tai liéu

Trong nghién ctru nay mot sé dir lidu dau vao
duoc su dung nhu sau:

TAP CHi KHi TUQNG THUY VAN

S6 liéu vé khi tuong: Str dung s6 liéu mua tai
cac tram Song Bung 2, A Vuong, Hién va s6 liéu
bdc hoi tai tram Tra My lam dau vao cho méd
hinh MIKE NAM.

S liéu thuy van: Sir dung s6 liéu trich 1o va
s6 liéu luu luong thuc do vé ho A Vuong trong
cac ndm 2010, 2011, 2013 dé phuc vu hi¢u chinh
va kiém dinh mé hinh.

S6 liéu dia hinh: St dung ban dd s do cao
(DEM 30) cho toan bg Iuu vuc phuc vu cho viée
phan chia luu vuc trong m6 hinh MIKE NAM.

2.3. Phwong phap nghién ciru

Céc phuong phap dugc str dung trong nghién
ctru nay nhu: phuong phap thong ké, xu 1y sd
liéu dung trong viéc phan tich va xur 1y s lidu
dau vao cuia bai toan; phuong phap mé hinh toan
dung mo hinh thuy van dong chay (MIKE NAM)
dé dién toan dong chay dén luu vuc nghién ctru.

M6 hinh NAM dugc xay dung tai Khoa Thuy
van Vién Ky thuat Thuy dong luc va Thuy luc
thudc Pai hoc Ky thuat Pan Mach nam 1982.
NAM la chix viét tit ciia cum tur tiéng Pan Mach
“Nedbar - Afstromnings - Models” c6 nghia la
mo hinh mua rao dong chay. Cau trac mé hinh
NAM duoc xay dung trén nguyén tic cac hod
chtra theo chiéu thing dung va cac hd chira tuyén
tinh, gdm c6 5 bé chira theo chiéu thang ding
nhu hinh 1.
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Hinh 1. Céu triic mé hinh NAM
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Bé chira tuyét tan: dugc kiém soat bang cac
diéu kién nhiét do. Déi véi diéu kién khi hau
nhiét doi ¢ nude ta thi khong xét dén bé chia
nay.

Bé chtra mit: luong nudc ¢ bé chtra ndy bao
gbém luong nuéc mua do 16p phi thuc vat chin
lai, luong nudc dong lai trong cac chd triing va
lwong nudc trong tang sat mat. Gidi han trén ctia
bé chira nay duogc ky hiéu bang Umax. Luong 4m
trit trén bé mat cta thuc vat, lugng nudce dién
triing trén bé mit luu vuc va luong nudc trong
tﬁng sat mat dugc dac trung boi lugng tri am bé
mit. Gidi han trir nudc tdi da trong bé chira nay
duoc ky hiéu bang Unax. Lugng nude U trong bé
chtra mat s& giam dan do bdc hoi, do that thoat
theo phuong nam ngang (dong chay sat mit).
Khi lugng nudc nay vuot qua nguong Unmax thi
mot phf?m cua lugng nudc vuot ngudng Pn nay sé
chay vao sudi dudi dang chay tran trén bé mit,
phan con lai s& tham xubng bé ngam. Luong
nuéc & bé chira mit bao gdbm lwong nude mua
do 16p phu thuc vat chan lai, lugng nude dong lai
trong cac chd triing va luong nudce trong ting sat
mat.

Bé chira tang dudi: Bé nay thudc ting ré cay,
14 16p dat ma thuc vét co thé hut am dé thoat am.
Gidi han trén ctia luong 4m tdi da trong bé chira
nay dugc ki hi¢u 13 L. Lugng am cua bé chua
sat mat duoc dac trung béng dai Iuong L, phu
thudc vao luong tdn that thoat hoi cta thuc vat.
Luong 4m ndy ciing anh hudng dén lwong nude
s& di xudng bé chira ngdm dé bd sung nudc
ngam. Ty $6 L/Lumax biéu thi trang thai 4m cua bé
chua

Béc thoat hoi nude cua thuc vat duogc ky hi¢u
1a Ea, ty 1€ voi lugng bdc thoat hoi bé chira mat
(Ep). Béc thoat hoi nuée thuc vat 1a dé thoa méan
nhu cau bdc hoi ctia bé chira mat. Néu luong 4m
U trong bé chira mit nho hon bdc thoat hoi thuc
do thi bé chira mat bi boc hoi hét. Luong bdc hoi
con thiéu s& duoc bd sung tir tang dudi (Ea). Ban
dau no sé boc hoi lwong am trong dat & ting dudi
con thira ¢ cac giai doan trudc néu thiéu no tiép
tuc boc hoi lugng nude chira trong dét & tang
duéi. Do d6 luong bdc thoat hoi (E.) phu thudc
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vao lugng trit 4m co trong dat.

Bé chtra nuéc ngdm: Luong nude bd sung
cho dong chay ngdm phu thudc vao d6 am cua
dat trong tang ré ciy. Mua hodc tuyét tan trudc
tién di vao bé chira mit. Lugng nudc U trong bé
chtra mat lién tuc tiéu hao do bdc thoat hoi va
tham ngang dé tao thanh dong chay sat mat. Khi
luong nudc U vuot qua gidi han Umax, phan
luong nudc thira s tao thanh dong chay tran dé
tiép tuc chay ra song, phan con lai s& thim xudng
cac bé chtra ting dudi va bé chira ting ngam.

Luong cap nudc ngdm duge chia ra thanh 2
bé chtra: bé chira nudc ngam tang trén va bé
chira nudc ngam tang dudi. Hoat dong cua hai
bé chira nay nhu cac hd chta tuyén tinh véi cac
hang s6 thoi gian khac nhau. Nudc trong hai bé
chtra ndy sé& tao thanh dong chay ngam.

Dong chay tran va dong chdy sat mat duogc
din toan qua mot hd chua tuyén tinh thir nhat.
Sau d0, tit ca cac thanh phan dong chay dugc
cong lai va dién toan qua mot hd chira tuyén tinh
thir hai. Cudi ciing s& dugce dong chay tong cong
tai ctra ra.

* Céc yéu tb chinh anh huong dén dong chay
trong mo6 hinh NAM [3]

Luong trix bé mat: Luong am bi gilr lai béi
thuc vat ciling nhu duoc trit trong cac chd triing
trén téng trén cung cua bé mat dat duoc coi 1a
luong trir bé mit. Umax biéu thi gidi han trén cia
téng luong nude trong lugng trir bé mat. Tong
luong nudc U trong luong trir bé mit lién tuc bi
giam do bdc hoi ciing nhu do thim ngang. Khi
luong trix bé mit dat dén muc toi da, mot luong
nudc thira Py s€ gia nhap vao song véi vai tro 1a
dong chay tran trong khi lugng con lai s& tham
vao tang thap bén dudi va tang ngam.

Luong trit ting thp hay luong trir ting ré
cay: PO 4m trong tang ré cdy, 16p dat bén dudi bé
mit dat, tai d6 thuc vat co thé hat nude dé boc
thoat hoi dic trung cho luong trit ting thap. L
biéu thi gidi han trén cua tong luong nudc trit
trong ting nay. P 4m trong lugng trit tang thip
cung cép cho bdc thoat hoi thyuc vat. D6 4m trong
tang nay diéu chinh tong luong nude gia nhap
vao luong trit ting ngdm, thanh phan dong chay
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mat, dong sat mat va luong gia nhap lai.

Boc thodt hoi nuée: Nhu cau boe thodt hoi
déu tién duoc thoa man tir luong trix bé mit voi
toc do tiém nang. Néu lugng am U trong luong
trit b& mat nho hon yéu cau (U < Ey) thi phan con
thiéu duoc coi rang 1a do cac hoat dong cua ré
cAy it ra tir luong trit tAng thap theo tdc d6 thuc
té Ea. E twong tng v6i luong bdc hoi tiém ning
va bién d6i tuyén tinh theo quan hé luong trit 4m
trong dat, L/Lumax, cla lugng trir 4m tang thap.

M
Dong chay mat: Khi lwong trit bé mat da tran,
U > Unax, thi lugng nudc thira P s€ gia nhap vao
thanh phan dong chay mit. Thong sé Qor dic
trung cho phin nudc thira PN dong gop vao
dong chay mat. N6 duoc gia thiét 1a twong tng
v6i Py va bién di tuyén tinh theo quan hé lugng
trir 4m dat, L/Lmax, clia luong trir 4m tang thap.

L/L N
Qo] CQ0P o7 Py it L/ Limax > To
0

L

E, = (E, —U)

Lmax

i )
néu L/Lyax < Tor

Trong d6: CQor 12 hé s6 dong chay tran trén
mat dat (0 < CQor < 1), Tor 14 gia tri ngudng cua
dong chay tran (0 < Tor < 1).

Phan lugng nudc thira Py khong tham gia vao
thanh phan dong chay tran s& tham xubng luong
trir tang thap. Mot phan trong do, AL, ciia nudc
¢6 san cho thim, (Px-Qor), dugc gia thiét s& lam
tang lwong am L trong luong trit 4m tang thap.
Luong am con lai, G, dugc gia thiét s& thim sau
hon va gia nhap lai vao lugng trir ting ngam.

Dong chay sat mat. Su dong gop cua dong
chay sat mat, Qi, dugc gia thiét 1a tuong tng voi
U va bién ddi tuyén tinh theo quan hé lugng chira
4m cua luong trit tAng thap.

TiF .
- Unéul/Lya, > Tir (3)

L
Qirs (CKip)™ Lw;a—xr
0 néu L/Lyar < Tir

Trong d6 CKir1a hing s6 thoi gian dong chay
sat mat va Trr 12 gia tri ngudng tang ré cdy cla
dong sat mat (0 <Tr<1).

Dién todan dong chay mdt va dong sat mdt:
Dong sat mat dugc dién toan qua chudi hai hd
chtra tuyén tinh voi cing mot hang s6 thoi gian
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CK1.. Dién toan dong chay mit ciing dua trén
khai niém hé chtra tuyén tinh nhung vi hing s6
thoi gian co thé bién d6i

CK,, néu OF < OF,,;,, néu OF < OF;,

CKA ek, (28 néu OF < OF,,;, (4

OFMIN

Trong d6 OF la dong chay tran (mm/hr) OF min
1a giéi han trén ctia dién toan tuyén tinh (= 0,4
mm/gio), va p = 0,4. Hang sb p = 0,4 twong tng
véi viéc st dung cong thirc Manning dé mo
phong dong chay mat. Theo phuong trinh trén,
dién toan dong chay mit dugc tinh bang phuong
phap soéng dong hoc, va dong chay sat mat duoc
tinh theo mé hinh NAM nhu dong chay mat
(trong luu virc khong c6 thanh phan dong chay
mit) dugc dién toan nhu mot hd chtra tuyén tinh.

Lwong gia nhdp nuée ngam: Toéng luong
nudce thaim G gia nhap vao lugng trit nudc ngdm
phu thudc vao d6 am chira trong dat trong tang ré
cay.

L
+———-T
G= (PN - QOF)Lml_TG ¢ NnéU L/Limax>TG (5)
0 NEUL/Lyay = Tg

Trong d6 Tg 1a gia tri ngudng tang ré ciy d6i
v6i lugng gia nhap nude ngam (0 < To < 1).

Dé dm chira trong dat: Lugng trit tang thip
biéu thi lwgng nudc chira trong tang ré ciy.Sau
khi phéan chia mua gitra dong chay mat va dong
thAm xudng ting ngam, luvong nudc mua con lai
s& dong gop vao lugng chira am (L) trong luong
trit ting thip mot lwong AL.

AL=R -Qs -G ©)

Dong chay co ban: Dong chay co ban BF tu
lugng trit ting ngam duoc tinh toan nhu dong
chay ra tir mot hd chira tuyén tinh voi hang sé
thoi gian CKar

2.4. Thiét lap mé hinh MIKE NAM

S6 liéu dau vao cho mé hinh bao gém s6 lidu
mua dugc thu thap tr qué trinh do dac tai céac
tram Song Bung 2, A Vuong, Hién va sé lidu boc
hoi 1§y tur tram Tra My. S6 lidu phuc vu cho mé
hinh duoc léy tai thoi diém céc tran 1 Xay ra vao
nam 2011 va 2013. Tién hanh phan chia luu vuc
16 thanh céc luu vuc con dé tién hanh tinh toan,
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hoan nguyén dir liéu bang cach xir Iy ban do,
chia luu vuc trén ArcGis duya vao DEM 30 m cua
luu vuc song.

dong chay dén ho, viéc dau tién la phai hi¢u
chinh va kiém dinh mo hinh véi cac so liéu thuc
do, tir d6 xac dinh bd thong sO ciia mo hinh

= NAM cho tiéu luu vuc.
™ R 86 ligu ding dé hiéu chinh va kiém dinh mé
, { hinh: s6 liéu mua trich & va s lidu luu lugng
== 3 thuc do vé hd A vwong nim 2010, nam 2011 va
i T ™4 ndm 2013.

a) Hiéu chinh mé hinh

Trong khi hiéu chinh, cac théng s mo hinh
dugc diéu chinh bang cach thir sai két hop véi
hiéu chinh tu dong dé dat t6i gia tri gan dung.
Céc gi tri gan ding nay duoc coi 1a hé sb dién
3.1. Higu chinh va kiém dinh mé hinh hinh dé x4c dinh dong chay trong luu vuc. Sau

Theo dé xuit ky thuat da duoc phé duyét, khi hiéu chinh cac thong sd, két qua so sanh giira
nhim muc dich st dung m6é dun MIKE-NAM s6 liéu tinh toan va thuc do nhu sau:
trong bd mé hinh MIKE dé tinh toan chinh xéac

Hinh 2. So do chia luu vure
3. Két qua va thao ludn

So sanh luu lwgng thyc do va tinh toan vé hd A Vwong nim 2010

N
[=3
=}

350 Thyc do
300 {4 ===-- Tinh toan
@
B 250 -
£ 200
]
= 150
1=
= 100
N\
50 vl‘l‘sl"
0 r : . " .
g 2 2 2 2 2 2 2 2 8 g 2 2 =z
& £ &b & = £ < = o a5 > & =
g £ 2 2 &£ £ 2 =2 2z & ¢ £ & =

Hinh 3. Két qud so sanh giita dwong qud trinh tinh todn va thwe do nam 2010

So sanh tdng lwgng thwe do va tinh toan vé hd A Vwong niim 2010
1200

Thuc do

1000 -
----- Tinh toan

Téng lugng (m3/s)
(=N}
(=3
(=}
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Aug-10
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Dec-10

Hinh 4. Két qua so sénh gitta duong téﬁg lwong tinh todan va thuc do nam 2010

Viéc mé phong qua trinh 1t nim 2010 dat két b) Kiém dinh mé hinh
qua kha tdt, tai tram hiéu chinh duong qua trinh
tinh toan va thuc do kha phii hop ca vé gia tri dinh
va hinh dang 1d, chi tiéu Nash-Sutcliffe dat 81,1%,  kiém dinh véi qué trinh Iii nam 2011, 2013. Két
sai sb tong luong 1a WBL = 8,8%. Tirkét qua trén,  qua so sanh giita qua trinh tinh toan va thuc do
ta co thé sir dung bo thong s6 cia md hinh dé phuc  duogc thé hién trén hinh 5 dén hinh 8.
vu cho qua trinh kiém dinh tiép theo.

Str dung bo thong s6 cia mo hinh vira tim
dugc & phan hiéu chinh phia trén dé tién hanh

TAP CHI KHi TUQONG THUY VAN
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So sanh luu lirgng thuwe do va tinh toin vé hd A Vuong niim 2011
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Hinh 5. Két qud so sanh giita dwong qud trinh tinh todn va thwe do nam 2011

Hinh 6. Két qua so

So sanh téng luwgng thue do va tinh toan véhd A Vwong nam 2011

>
=]
N
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danh giita dwong tong heong tinh todn va thwe do nam 2011

So sanh luu lwgng thue do va tinh toin vé hé A Vwong nim 2013
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Hinh 7. Két qua so sanh giita dwong qud trinh tinh todn va thwe do ndam 2013

Hinh 8. Két qua so sanh gi

Téng lugng (m3/s)
o0
(=3
(=]

1600

So sinh tng lwgng thyc do va tinh toin vé hd A Vwong nim 2013

1400 1
1200 1
1000

600
400 A
200 1

0 A

Dec-12

Thuc do

----- Tinh toan

T T R L T T - T D
iza dwong tong lwong tinh todan va thyc do nam 2013

Viéc mo phong qua trinh i ndm 2011, 2013 luot dat 71,6% va 76,6%; sai sd tong luong 1an
dat két qua kha tdt, tai tram kiém dinh duong qua  luot 13 13 1% va 8,8%. Tir két qua trén, ta c6 thé
tinh toan va thuc do kha pht hop ca vé hinh dang st dung b6 thong s6 cia mé hinh (Bang 1) dé
18, chi tiéu Nash-Sutcliffe nim 2011, 2013 1an  phuc vu cho qua trinh tinh toan tiép theo.
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Bdng 1. B théng s6 mé hinh NAM sau khi
hiéu chinh va kiém dinh

Upaw 103 g, 570 7, 025
Luw 100 cg,, 336 7, 025
COor 034 7, 071 (g, 3574

3.2. Pdnh gid anh hwéng ciia bién doi khi
héu dén dong chay dén hé A Viwong

Nham danh gia anh huong cia bién doi khi
hau dén dong chay dén ho A vuong, nghién ciru
dua trén kich ban BDKH cua B tai nguyén va
Moi truong ndm 2016 véi 2 kich ban RCP4.5 va
RCP8.5 [1]. St dung mo6 hinh MIKE-NAM da
dugc tim bo thong s phi hop qua cac bude hidu
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chinh va kiém dinh & trén dé mo phong dong
chay cho cac thoi ky 2016 - 2035, 2046 - 2065,
2080 - 2099. Dya trén su bién dong luong mua
theo cac mua cua khu vuc duogc trich tir phu luc
A trong kich ban BPKH nam 2016 ctua B¢ tai
nguyén va Moi truong, tién hanh tinh toan dong
chay trén Iuu vyc hd A Vuong theo cac kich ban
BDKH tng véi cac thoi ky khac nhau. Sau khi
tinh toan duoc lugng mua thay doi so véi thoi
ky nén, tién hanh nhép lugng mua médi vao mo
hinh NAM dé tinh toan ra dong chay theo céc
kich ban BDKH. Két qua tinh toan dong chay
dén ho tir mo hinh theo cac kich ban BDKH
dugc thé hién nhu sau:
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Hinh 9. Qua trinh lwu lu"ang den ho A Vwong qua cdc thm ky theo kzch ban RCP4.5
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Hinh 10. Qua trmh luu lu"ong den ho A Vwong qua cdc - thoi ky theo klch ban RCPS.5

a) Panh gid tic dong ciia BDKH dén dong
chay nam

Dua trén két qua tinh toan dong chay dén hd
A Vuong theo cac kich ban bién d6i khi hau,
nhan thay dong chay trung binh ndm trong cac
thoi ky tuong lai déu co xu thé tang so voi thoi
ky nén, dugc thé hién hinh 11a-b.

Dong chay nam dén hd ting dan theo cac thoi
ky theo cac kich ban BDKH, tang Ién so v&i thot
ky nén va thoi ky sau 16n hon thoi ky trude.
Theo kich ban RCP4.5, dong chay trung binh
nim c6 muc ting thip hon so voi kich ban
RCP8.5. Sy thay ddi nay phu hop vé6i su thay doi
cua lugng mua va bdc hoi trén luu vuc theo cac
kich ban khac nhau.

b) Panh gid tic dong cia BDKH dén dong
chay li

Mua 1 trén luu vue hd A Vuong kéo dai tir
thang IX — XII. Theo céc kich ban BDKH, dong
chay mua It c6 xu hudng tang 1€n so véi thoi ky
nén. Nhin chung, dong chay mua lii theo kich
ban RCP8.5 c6 muc gia tang 16n hon so véi kich
ban RCP4.5. Xu thé ciia dong chay lii so v6i thoi
ky nén phu hop voi sy thay doi cia luong mua
va bdc hoi trén luu vue theo céc kich ban khéc
nhau (Hinh 12 va Hinh 13).

Thoi ky 2016 - 2035: Theo két qua tinh toan
ctia mo hinh cho thiy mirc d6 bién d6i dong chay
lii déu c¢6 xu hudng ting 1én so voi thoi ky nén,
d@)ng thoi gitta cac kich ban c6 sy chénh 1éch

TAP CHI KHi TUQONG THUY VAN
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theo murc bién ddi cua lugng mua.

Thoi ky 2046 - 2065: Dong chay mua li tai
cac tram déu tang so voi thoi ky nén, va co xu
hudng 16n hon thoi ky trude theo cac kich ban.
Tuy nhién gitta cac kich ban c6 sy chénh 1éch
theo mirc bién ddi cua lwong mua.

Thoi ky 2080 - 2099: Luu lugng dong chay 1t
tang kha 16 rét so voi thoi ky nén, giita cac kich
ban ¢6 su chénh léch theo mtrc bién ddi cua
luong mua.

¢) Panh gid tic dong cia BPKH dén dong
chay mua can

Theo két qua tinh toan cua cac kich ban
BDKH, dong chay mua can c6 sy khac bi¢t dang
ké theo ting thoi ky va theo timg kich ban
BDKH.

Dong chéy trung binh nim dén hd ciia cac kich ban

32
30 u/u
2
£
> 28 A ‘
¢ #—Neén
26 1 —#—RCP4.5
—#—RCP8.5
24 T T T

1986 - 2005 2016-2035 2046-2065 2080-2099

Hinh 11a. Dong chay trung binh nam dén luu
viee ho A Vuong

Dong chay dén hd mia lii ciia cac kich ban
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Hinh 12. Dong chady trung binh mia lii dén leu
viee ho A Vuwong

Dong chay dén ho miia can ciia cac kich ban
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E18.14 +—Nén

4 —8—RCP4.5
18121 s RCP8S
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Hinh 14. Dong chady trung binh mia can dén
lvu viee ho A Vieong
TAP CHI KHi TUQONG THUY VAN

Thoi ky 2016 - 2035: Dong chay mua can dén
hd ¢6 xu hudng giam so véi thoi ky nén va kich
ban RCP8.5 c6 xu hudng giam so vai kich ban
RCP4.5.

Thoi ky 2046 - 2065: Dong chay mua can co
xu hudng giam so véi thoi ky trude. Theo kich
ban RCP8.5 ¢6 xu huéng giam nhiéu hon so véi
kich ban RCP4.5.

Thoi ky 2080 - 2099: Dong chay mua can ¢
xu huéng giam so véi thoi ky nén, kich ban
RCP8.5 c6 xu thé giam manh hon so véi kich
ban RCP4.5.

Nhin chung, két qua tinh toan cia mé hinh
phi hop véi sy bién ddi vé lugng mua theo ting
thoi ky va theo tirng kich ban BDKH khac nhau.

Mikc d thay ddi (%) luwu lwgng tb nim so véi thoi ki
nén 1986 - 2005 ciia cic kich bin
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Mikc d§ thay ddi (%)
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0

2016-2035 2046-2065 2080-2099
Hinh 11b. Murc thay doi dong chay trung binh
nam den ho A Vwong

Mikc d) thay ddi (%) luu lwgng dén hd mua li
so voi thoi ki nén 1986 - 2005 ciia cac kich ban
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Hinh 13. Murc thay doi dong chay trung binh
mua li den luu viee ho A Vieong

Mikc d) thay ddi (%) luu lrgng dén hd mia can so
vo6i thoi ki nén 1986 - 2005 ciia cac

0.00 kich bin
g +—RCP4.5
F.010 —®—RCP8.5
$-0.20 -
=
p=

-0.30 : : :

2016-2035 2046-2065 2080-2099
Hinh 15. Mikc thay déi dong chay trung binh
mua can den luu vuc ho A Vieong
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d) Téc dong ciia BDKH dén dong chady thang

Xét vé phan phdi dong chay thang, dong chay
dén ho co xu hudng ting nhe trong cac thang
mua xuan, giam dan trong cac thang mua hé, cac
thang muia 1ii ¢6 xu huéng ting manh thé hién &
hinh 16 va hinh 17.

Theo két qua tinh toan cho thay, su thay d6i

BAI BAO KHOA HQC

dong chay dén ho co su thay doi theo cac thang
ctua tong mua. Thang V 1a thang chiu tac dong
manh mé& nhit cia BDKH trong cac thang mua
can. Thang XI 1a thang chiu tac dong manh mé
nhit trong cac thang mua 1. Mtrc d6 anh huéng
cua BDKH 1én dong chay mua kiét 1a it hon so
véi mua ld.

Su thay dbi dong chiy dén hd ciia cic thoi ki kich ban RCP4.5 so véi thoi ki nén (%)

44

34
— 24
S
o] SO | . .
<

4 ......

-6

1 2 3 4 5 7 8 9 10 11 12

220162035 364 | 520 | 581 | .144 | -2.089 | -2.078 | -1.619 | -1.200 | 1.879 | 19.233 | 20.577 | 19.957
=2046-2065 | 483 | .765 | .640 | .227 | -3.854 | -2.999 | -1.923 | -1.268 | 2.751 | 26.957 | 31.659 | 27.042
2080-2099 | 580 | 941 | 856 | .253 | -5.104 | -3.392 | -2.815 | -1.406 | 3.556 | 32.684 | 42.007 | 31.801

Hinh 16. Su thay doi dong chay dén ho A Vieong ciia cdc thoi ki kich ban RCP4.5 so véi thoi ki nén

Su thay d6i dong chiy dén hd ciia cic thdi ki kich ban RCP8.5 so véi thoi ki nén (%)

44
X
-
g
<
1 2 3 4 5 7 8 9 10 11 12
2016-2035| .373 541 602 167 | -2.133 | -2.132 | -1.849 | -1.267 | 1.932 | 19.240 | 20.608 | 20.048
2046-2065 | .509 .802 736 254 | -4.596 | -3.043 | -2.009 | -1.345 | 2.810 | 28.674 | 33.629 | 27.927
2080-2099 | .603 936 906 295 | -5.460 | -3.613 | -3.054 | -1.646 | 3.623 | 32.801 | 42.032 | 32.781

Hinh 17. Sw thay doi dong chay dén ho A Vieong ciia cdc thoi ki kich ban RCP8.5 so véi thoi ki nén

e) Téac dong cia BDKH dén dinh lii va tong
liwong 1ii hew viee ho A Vieong

Dé danh gia anh hudng cua bién d6i khi hau
dén dinh 1t va tong lugng 1 thiét ké dén hd A
Vuong, trong nghién ctru tinh toan dua trén thay
d6i lugng mua ngay 16n nhét va tong luong mua
ngdy 16n nhét thoi doan (3 ngay, 5 ngay, 7 ngay,
9 ngay) cua cac thoi ky. Hai tran 1ii thiét ké ung
v6i tan suit P=0,1% va P=0,5% dugc chon lam
mau dién hinh tinh toan. Tir duong qua trinh 1
hién trang dugc chon, thong qua cac hé s6 thu
phong K; (hé sé dinh 1, tong lwong 3 ngay, tong
luong 5 ngay, tong lugng 7 ngdy, tong luong 9

ngay) s€ xac dinh dugc qua trinh 1 cac thoi ky
cua cac kich ban RCP4.5 va RCP8.5 (Hinh 18
va Hinh 19).

Tt chudi luu lugng tic thoi thang cua cac
thoi ky cua cac kich ban BDKH, xac dinh cac
gia tri luu lwong tire thoi 16n nhat twong tng voi
cac thoi ky. Tur cac gia tri do, xac dinh dugc cac
hé sd thu phong dinh 1 dudi tic dong cua
BDKH cho tirng thoi ky cua céc kich ban tuong
lai (bang 2). Tu d6 tinh dugc luu luong dinh 1t
thiét ké ing véi timg tan suat dudi tac dong ciia
BDKH tung thoi ky cua cac kich ban tuong lai
(Bang 3, 4).

TAP CHI KHi TUQONG THUY VAN

S6 thang 04 - 2019

31)



BAI BAO KHOA HQC

Q (m/s)
8000

7000
6000
5000 A
4000 -
3000
2000
1000 -

0

0 100 200 Gio 300

Hinh 18. Qud trinh lii thiét ké luu viee A Vieong
ung voi P=0,1%
Bdng 2. Hé 56 thu phéng dinh lii (D) duwéi tdc
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Hinh 19. Qud trinh lii thiét ké lwu viec A Vieong
ung voi P=0,5 %

Badng 3. Luu lwong dinh I thiét ké P= 0.1%

déng ciia bién doi khi hdu trong cdc thoi ky BDKH
Thoi ky 1290%6— 2016- 2046- 2080- Thoi ky 1986-  2016- 2046- 2080-
5 2035 2065 2099 2005 2035 2065 2099
RCP4.5 nén 1.221 1.294 1.344 RCP4.5 7120 8693.52 9213.28 9569.28
RCP8.5 nén 1.211 1.304 1.302 RCP8.5 7120 8366 9284.48  9270.24

Bdng 4. Lwu lwong dinh 1 thiét ké P = 0.5% trong cdc thoi ky BDKH

Thoiky 1986 2016~ 2046-  2080-
Y 2005 2035 2065 2099

RCP4.5 5720 6984.12 7401.68 7687.68

RCP8.5 5720 6721  7458.88 7447.44

4. Két luin

Qua xem xét, phan tich va danh gia nhan thay
dudi tac dong ctia bién do6i khi hau, dong chay
dén ho A Vuong c6 nhiéu bién d6i. So véi thoi ki
nén, lugng dong chay trung binh nim va lugng
dong chay mua 1ii dén ho c6 xu hudng ting qua
cac thoi ki. Pac bi¢t 1a kich ban RCP 8.5 ung véi
thoi ki 2080 - 2099 c6 muc tang o rét nhét. Su
chénh léch vé lugng dong chay thi twong mg véi
su bién dbi vé lugng muc theo cac kich ban.
Dong chay mua can dén hd A Vuong trong tuong
lai ¢6 xu thé giam so voi thoi ki nén, kich ban
RCP 8.5 giam manh hon so voi kich ban RCP4.5
trong cac thoi ki tinh toan. Xét vé phan phdi
dong chay thang, dong chay dén ho co xu hudng
tang nhe trong cc thang mua xuan, giam dan
trong cac thang mua he, cac thang mua 1t c6 xu
hudéng tang manh. Thang V la thang chiu tac
dong manh mé& nhat ciia BPKH trong cac thang

mua can. Thang XI 1a thang chiu tdic dong manh
mé nhat trong cac thang mua li. Muc do anh
huong cuia BDKH Ién dong chay mua kiét 1a it
hon so voi mua 11

Pé co thé ning cao kha ning Gng pho voi
BDPKH, nham dam bao cho su phat trién bén
virng trén luu vuc ho thiy dién A Vuong trong
tung giai doan cy thé, can co nhirng dinh hudng
chinh sach, dy an, nang cao nhén thuc vé bién
d6i khi hau ciing nhu (mg pho véi bién doi khi
hau cua cong dong, cac nganh, cic cip chinh
quyén. Két qua cta bai bao 1a co s dé giup cac
nha quan ly, cac nha hoach dinh chinh sach va
cac dia phuong trong ving nghién ctru xay dung
céc ké hoach, phuong an, giai phap ung pho
thich hop nham giam nhe cac tac dong bat loi do
anh huong cta bién doi khi hau va xAm nhép
man trong tuong lai.

Loi cam on: Véi sy giup d& va huéng dan tan tinh cta thay GS.TS. Tran Thuc. Bai bao nay la
mot phan két qua cua luan van thac sy cta hoc vién Nguyén Van Khéanh voi tén dé tai luan van:
“Nghién curu tac dong cua bien doi khi hau den dong chay dén ho phuc vu van hanh hé thuy dién A

Vwong tinh Quang Nam”.
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RESEARCH ABOUT ASSESSING CLIMATE CHANGE IMPACTS ON
THE FLOW INTO AVUONG LAKE

Nguyen Van Khanh!, Tran Thuc?
'The Central Hydrometeorological Station of Central Vietnam
?Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: The NAM model has been applied in this research to calculate and evaluate the effects
of climate change to A Virong lake. The correction and inspection result indicates the similarities of
phase and amplitude fluctuations between calculation and measurement flow. Base on the editing and
testing results, the changes in flow come to lake in the future periods will be predict. The calcula-
tion results of flow to the lake in future periods show that the flow changes according to the months
of each season: the May is affected the most powerful by climate change in the dry months, and No-
vember is affected the most powerful in the flood months. The degree of influence of climate change
to the dry season is less than the flood season.

Keywords: MIKE NAM, A Vuong, Climate change.
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MO HINH HOA O NHIEM KHONG KHI TRONG PIEU
KIEN PIA HINH PHUC TAP -
TRUONG HQP NGUON THAI PIEM

Bui T4 Long', Nguyén Chiu My Duyén'

Tém tit: Ké hoach quoc gia vé quan 1y chat heong khéong khi da dé ra nhiém vu xdy dung mé
hinh lan truyén 6 nhiém khéng khi. Bén canh dé viéc dp dung mé hinh hay phan mém nwée ngodi
vdo hé thong quan trdc quoc gia gap nhiéu khé khén do vin d@é ban quyén. Muc tiéu ciia nghién ciru
nay la dé xudt mot mé hinh cho phép tinh todn sw lan truyén chat é nhiém khéng khi trong diéu kién
dia hinh phirc tap ciing nhw luu ¥ t6i cde yéu t6 khi twong. Bdi bdo trinh bay co sé ciia mé hinh va
két qua irng dung mé hinh tinh todn cho khu vue cu thé cia Viét Nam. Phwong phdp dé xudt trong
bai bdo nay la suw tich hop mé hinh phan tan é nhiém khéng khi do EPA dwa ra, mé hinh WRF tinh

todn yéu té khi tirong.

T khoa: Mo hinh phan tan, nguon diém, dia hinh, WRE, EnvimAP.

Ban Bién tap nhan bai: 15/02/2019  Ngay phan bién xong: 08/04/2019 Ngay dang bai: 25/04/2019

1. Mé dau

Céc nha ngudn thai 16n thudng dugce dit trong
khu vuc ¢6 dia hinh phtc tap, nhu doi ndi hay
ven bién [12]. Trong nhimng truong hop nay,
ngoai yéu t6 dia hinh, céac yéu t6 khi twong lién
quan t6i sy phat tan 6 nhidm khong khi thay doi
dang ké theo thoi gian va khong gian (ca theo
phuong dtng 1an phuong ngang). Trong nghién
ctru mo hinh hoa chat luong khong khi, ngudi ta
quan tim dén su phan tan 6 nhiém trong bién khi
quyén, boi ddy chinh 1a 16p bé mat trai dat chiu
anh hudng suc nong Ién cua bé mit, sy ma sat
va sy phan tang [19]. Day 1a mét trong sb 1y do
ma nam 1991, Hiép héi Khi tugng Hoa Ky va
Co quan Bao vé Moi truong Hoa Ky da khoi
xuong mot su hop tac voi muc tiéu 1a dua lop
bién trai dat (Planetary Boundary Layer, PBL)
vao cac md hinh phan tan 6 nhiém khong khi.

Tai Viét Nam, cac nghién ctu ing dung mo
hinh phét tin 6 nhidém dé kiém soat 6 nhiém
khong khi bat dau tir nhitng ndm 60 cua thé ky
trude [14, 18] va tang nhanh vao nhitng nam
1988 trg lai day khi dat nudc bat ddu mo cia

'Pai hoc Bach Khoa Tp. HCM
Email: longbt62@hcmut.edu.vn
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[16-17]. Dé ung dung rong rai, viéc xay dung
cong cu tin hoc tu dong hoa tinh toan rat quan
trong, cac nghién ctru ciia nhom tac gia bai bao
nay da duogc thyc hién [3-6, 8, 10-11]. Cac
nghién ciru nay co thé chia ra thanh hai nhém.
Nhom tht nhét, dua ra mo hinh toan duge su
dung [2], [7] thuéc nhoém dang md hinh théng ké
kinh nghiém dang Gauss-Pasquill [2, 7, 13],
dang thong ké thiy dong [7-8]. Nhom thir hai,
xay dung cong cu tin hoc CAP, EnvimAP [4-6]
tu dong hoa tinh toan lan truyén 6 nhiém khong
khi, st dung cong nghé GIS. Mot cach tiép can
khac ciing dugc ap dung tinh toan lan truyén 6
nhiém khong khi 14 sir dung cong cu AERMOD
[15]. Han ché 16n nhit cua cac nghién ctru [3-6,
8, 10-11] 1a md6 hinh toan chi ap dung cho khu
vuc dia hinh tuong d6i bang phang, ngoai ra
trong cac nghién ciru ndy, yéu t6 khi tuong chua
lwu ¥ t6i sy thay doi rat nhanh cua 16p bién khi
quyén. Do vay, trong nghién ctru nay, dua trén
cac nghién ctru [9, 19] dua ra mét cach tinh toan
murc d6 anh huong tir ngudn diém c6 luu y t6i
dia hinh phirc tap va yéu t6 khi tugng cua 16p
bién khi quyén.
2. Phuong phap nghién ciru
2.1 M6 hinh WRF
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Trong nghién ctru ndy dé xuét st dung mé
hinh Nghién ctru va Dy béo thoi tiét - Weather
Research and Forecasting (WRF) d¢ triét xuat
két qua ra file s6 lidu khi tugng dic trung cho
16p bién khi quyén cho mé hinh phét tan 6
nhidm. WRF 1a két qua cua sy hop tac phat trién
ctia nhiéu trung tim nghién ctru va du bao khi
tuong & Hoa Ky, dic biét 1a Trung tim Qudc gia

......

Dir ligudia

hich Dix liu lut
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vé nghién ctru khi quyén (NCAR), Cuc Quan ly
Pai duong va Khi quyén Qudc gia (NOAA) va
Trung tim dy bao mdi trudng qudc gia (NCEP)
(http://www2.mmm.ucar.edu/wrf/users/down-
load/). Cac dir li¢u khi twong nay dugc su dung
tinh toan su thay doi theo phwong dimg cua gid,
dong chay rdi va nhiét do. Cac bude triét xut
nay duoc thé hién trén Hinh 1.

- File be mit J ‘
| .

- Profile File ,n

Hinh 1. Céc buéc xir Iy sinh ra s6 liéu khi twong 16p bién khi quyén

2.2 Tinh todn cic yéu té khi twong

Pé tinh phan tan 6 nhiém khong khi, cac
chuyén gia trong linh vuc nay da dua vao xem
xét khai niém 16p bién PBL (Planetary Bound-
ary Layer) [9, 19]. Day 1a 16p khong khi réi nam
phia trén bé mit trai dat chiu anh huéng sic
nong 1én cua bé mit, ma sat va su phan tﬁng [19],
16p nay thuong cé do sau tur vai tram mét vao
ban dém dén 1 - 2 km vao ban ngay [19]. Ciing
theo [9, 19] dé tinh toan lan truyén chat khi can
phai cung cdp cho mé hinh nay céc thong tin khi
tugng ctia 16p bién nhu nhu chiéu cao hoa tron
(zi), @6 dai Monin - Obukhov (L), van toc ma sat
(u*), chiéu dai do nham bé mit (z.), thong luong

:u{ho}[L

1z,

w=u{t,}, >0

araloadhs

nhiét bé mat (H) va ty 1& van téc ddi luu (w*). Tir
két qua mo6 hinh WRF, ciing xac dinh dugc do
cao 16p ddi lvu va 16p hoa tron co hoc lan luot 1a
Zic VA Zim [ 19] dé x4c dinh su 6n dinh cua 16p bién
khi quyén boi cac gia tri H, cu thé 1a khong 6n
dinh khi H > 0 (hay L <0) va trang thai 6n dinh
khi H <0 (hay L>0).

2.2.1 Céng thikc tinh sw thay doi toc dé gio
theo phwong dirng

Trong nghién ctru nay sit dung cong thuc dé
tinh su thay ddi van téc gié theo phuong dimg
[19]. Trong d6 cac ham ¥, duoc tinh khac nhau
tly vao truong hop 6n dinh hay khong 6n dinh
[19].

, 1<,

TS0 < (1)
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Trong d6 L 1a d6 dai Monin - Obukhov, u* 1a

van toc ma sat, 7, 1a chiéu dai do nham bé mit,
k 14 hing s6 Karman K = 0.4, z; 1 chiéu cao hoa

tron; ¥, 1a ham tuwong tu tinh dong lugng [19].

2.2.2 Téc @b thay doi nhiét do theo phirong
dung

Dé tinh vét nang cot khoi, trong nghién ctru
nay st dung phuong phap tinh toan toc do thay
d6i truong nhiét do theo phuong ding dua trén
cong thirc tinh thé nhiét tai do cao tham chiéu
nhiét do (cu thé 13 zrwer) [19].

ref

0{(, } =T+ 52 )

p

Trong 46 Zmsi = Zref + Zbase VA Zvase 12 cao trinh
cua tram do khi tuong, zer vi tri do nhiét do
(thudng lay d6 cao 2 m). Trong cong thirc (2),

6 1a nhiét thé; Ter 12 nhiét do moi truong xung

quanh tai d6 cao tham chiéu, g 1a gia toc trong
trudng, zms 14 cao trinh ctia chan 6ng khoi, ¢, 1a
nhiét dung riéng & ap suat khong doi.

2.2.3 D¢ khi quyén roi theo phwong diing

Trong trudng hop 16p bién khi quyén khong
6n dinh, mirc d6 réi theo phuong dimg (c*wr)
duogc tinh theo cong thirc [19]:

2 2 2
GWT - O-wc + O-wm

3)
Trong d6 62 1a d6 réi dbi luu, owm 12 d6 réi
co hoc duogc tinh phu thude vao do cao nam phia
dudi hay phia trén 16p bién zi = max(zic , Zim ).
Truong hop 16p bién khi quyén 6n dinh, mirc
d6 rbi theo phuong dimg (62wr) chi phu thude
vao do rdi co hoc va dugc tinh theo cong thuc:
O-wTZ = O'i,m (4)
2.2.4 D¢ réi khi quyén theo phiong ngang
Trong trudng hop 16p bién khi quyén khong
on dinh, d¢ rdi cta khi quyén theo phuong
ngang, 6, 1a su két hop ctia do rdi co hoc ym,
va d6 rdi d6i luu ove va duge tinh theo cong thirc
[19]:
o, =0, +0. ®)
Trong truong hop 6n dinh, do roi cua khi
quyén rdi theo phuong ngang, o2+ chi phu thudc

TAP CHI KHI TUQNG THUY VAN

vao d0 rdi co hoc va duoc xac dinh theo cong
thirc [19] :
(0)

O =0

vT vm

2.3 Pdnh gid cdc hé sé khuéch tin

Nghién cuu nay str dung cac cong thuce tinh
toan pham vi khuéch tan rdi theo phuong ngang
va phuong dimg di dugc cac chuyén gia kiém
dinh [19]. Theo d6 pham vi khuéch tan tong (oy.,)
theo phuong ngang va phuong dimg 1a su két
hop cua pham vi khuéch tan (dai dién bdi oya,
62) do méi truong rdi xung quanh va sy khuéch
tan (ov) tir mirc d rdi boi sy ndi cua ludng khi:

2

o

2
B +0,

2
= O (7)

Céc thanh phan trong cong thirc (7) dwoc tinh
toan cho 2 truong hop khong 6n dinh va 6n dinh
[19].

2.4 Danh gia dj ning vét khoi

Trong nghién ctru nay do nang vét khoi dugc
tinh cho truong hop khong 6n dinh va 6n dinh.
Trudng trudng hop khong 6n dinh va tir ngudn

truc tiép duoc duogc tinh nhu sau:

5 1/3
M, =[3f'"’§+ s J ®
b u, 25 u,

Trong d6 Fun = (T/Ts)ws?, 12 1a thong luong
dong lugng cua 6ng khoi, Fy = gws r2(AT/Ts ) 1a
thong luong ndi ciia dng khoi, s 1a ban kinh dng
khoi va Bi = 0.6 1a mot tham sb rang budc. Ts
nhiét do ludng khoi khi thoat ra khoi miéng dng
khoi (°K); T 1a nhiét d6 moi truong xung quanh
(°K). Vi ludng khi gian tiép:

1/2
Ah =[—2E"" ] =,

au,rr | u,

)

Trong d6 1y 14 kich thudc ngang ludng khoi;
r, 1 kich thudc theo phuong ding ludng khoi;
up dugc dat b'fmg van toc gi6 tai miéng 6ng khoi,
or 12 hang sb bang 1,4.

Truong hop khi quyén 6n dinh
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X

N'F,
S

Ah, = 2.66(
Fb

V3
p
Trong d6 N’= 0.7N. N va u la cac danh gia

ban dau tai vi tri miéng 6ng khoi. Trong do6 N 1a
tan s6 Brunt-Vaisala
1/2
7>7 :|

|

Trong d6 @ 1a nhiét thé (°K) [9, 19].
2.5 Mé hinh phdt tin 6 nhiém cé luu y tdi
dia hinh

N2u

g o060

0{z,} oz

(1)

CT{'xr’yr’ Ir} = f Cc,s{xr’yr’ (r}—l_(l_f)cc,s{xr’yr’(p}

Trong d6 Cr {X:, yr, z: } 12 tong ndng dd, Ces
{X, Vr, z } 1a ndng d6 dong gop tir ludng khi
theo phuong ngang (cac chi s6 C va S twong tng
v6i cac truong hop khong 6n dinh va 6n dinh),
Ces {X:, yr, z, } ndng d6 dong gop tir dia hinh, f

u

(10)

J+1—COS( N
u

Mo hinh toan ¢6 luu ¥ téi dia hinh cho ring
ludng khi 1a su két hop hai tredng hop cing xay
ra dong thoi: mot ludng ngang va mot ludng theo
dia hinh. Do d0, ndng d6 tong hop, tai mot diém
tiép nhan, sé 1a su tong hop ndng do tir cac trang
thai nay. Trong dia hinh bang phang hai trang
thai nay la tuong duong [9].

Cong thirc tong quat tinh toan ndong d6 chat 6
nhiém, ap dung trong diéu kién 6n dinh hoac
khong 6n dinh co dang

p

(12)

12 ham s6 trong sd, { x:, yr, z }1a biéu dién toa
d6 cua diém tiép nhan (v6i z: duoc xac dinh theo
cao trinh cua 6ng khoi), z, = z: — z 13 chiéu cao
ctia diém tiép nhén so voi dia hinh va zt 1a chiéu
cao dia hinh tai diém tiép nhan [9, 19].

2 I Trang thdi
S~ R ~ / cu:m khi
{7 B e s " n}m . Zr nam ngang
N~ .
P — i Lo
B& mit phin x \ dia hinh

Hinh 2. Nong do tong la tong cé trong s6 tir hai trang thdi xdy ra dong thoi [19]
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AERMOD m6 phong nam dang ludng khi
khac nhau tiy thudc vao do 6n dinh cia khi
quyén va vi tri bén trong va trén cao hon 16p bién:
1) ludng khi trye tiép, 2) ludng khi gian tiép, 3)

ludng khi tham nhap, 4) ludng khi duoc dua vo
cudng btrc va 5) luf)ng khi 6n dinh [9, 19].

Theo [19], ndng d6 do ludng khi truc tiép
dugc tinh bang cong thic:

((—‘I’d.—Zm(l.)2 (r+¥,+2m1,)
C {xr7yr’ } ~ yzz 2j 2 + - 2./2 (13)
V27 RS0 O O
Nong d6 do ngudn gian tiép dugc tinh theo cong thirc [19]:
of 2 © ] ( +W¥, —2mi ) ( —‘I’ri+2m(l‘)2
Cix.,y.,(}= ”~.Fy.ZZ—" exp| — '2 +exp| — - (14)
N2zu S wa 0y 207, 207,
Dbi v6i nguodn tir ludng khoi xam nhép, ndng do trong trudng hop nay bang [19]
Q( f) (/—hep+2m1ieff) ( +h, +2m(eff) (15)
{,, Voot = FZexp— 5 +exp| —
\/ UO- m=—n0 20— (p 20— (p
Nong d6 trong trudng hop khi quyén khong 6n dinh duoc tinh theo cong thirc:
Cc{'xr’yr’ (} = Cd{‘xr’yr’ (}+Cr{xr’yr’ (}—I—Cp{xr’yr’ (} (16)
Véi truong hop 6n dinh, ndng d6 trong trudng hop nay dugc tinh theo cong thirc:
(1 —h+2mi, ) (+h,+2miy) || )
CAXs Yty =———F,. Z exp| — 5 +exp| —
\/ Tilo, e 20 (s 207 (s

Trong cac cong thirc trén Q (g/s) 1a tai luong
6 nhiém, f, 14 tham s6 khong thtr nguyén, 1a ty
trong khéi luong ludng khi trong trudng hop khi
quyén khong 6n dinh, 7 1a van toc gi6 hitu dung,
Ce{Xr,ynz} 1d ndng do tong trong truong hop khi
quyén khong 6n dinh (g.m?); Ca{Xyrz} 14 phan
ndng do dong gop vao nong do tong tir ngudn
truc tiép trong truong hop khi quyén khong 6n
dinh (g m?); Cp{Xwyr,z:} 12 phan ndng d6 dong
gop vao nong do tong tir ngudn xam nhap trong
truong hop khi quyén khong 6n dinh (g.m?);
Ce{Xr,ynz:} 12 phan ndng d6 dong gop vao ndng
d6 tong tir ngudn gian tiép trong truong hop khi
quyén khong 6n dinh (g.m?); Cs{Xv,yrz:} 12 ndng
d6 tong trong trudng hop khi quyén 6n dinh (g
m?); Fy 1a ham tong ham pham vi khuéch tan
theo phuong ngang (m™); A12 14 trong s phan

TAP CHI KHI TUQNG THUY VAN

bd d6i véi tang trén (j = 1) va tang dudi (j = 2);
Oz - pham vi khuéch tan tong véi ludng trén va
dude (j=1,2 tuong tng), cho ca ngudn tryuc tiép
14n gian tiép; Ozp 1a pham vi phén tan tong ap
dung cho ngudn xam nhap (m); Vg 13 d6 cao
tong ap dung cho ludng khi tir ngudn thai truc
tiép, g6m chiéu cao ctia 6ng khoi, 6 ndi, su ddi
lwu (m); Wy 12 d6 cao tong ludng khi tir ngudn
thai gian tiép gdm chiéu cao cua dng khoi, do ndi
va su ddi luu (m); hep 12 d6 cao ludng khi cia
ngudn xam nhap phia trén cao trinh éng khoi
(m); hes 1a d6 cao hitu dung ctia ngudn diém
trong truong hop khi quyén on dinh; zer 14 d6 cao
bé mit phan chiéu trong truong hop khi quyén on
dinh hodc trong 16p 6n dinh phia trén 16p khi
quyén khong 6n dinh (m); o 1a pham vi phan tan
tong ap dung cho trudng hop 6n dinh (m) [19].
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2.6 Cac budc tinh toan

Pé tinh toan 6 nhiém khong khi theo cac cong
thirc muc 2.5, trude can dugc cung cép dir liéu
khi tuong nhu dugc luu y tédi trong muc 2.1, cac
dir liéu nay 1a két qua chay WRF. Sau thong s6
nham xéc dinh sy thay doi theo phuong dimg 16p
bién khi quyén gdm: 1) huéng gio; 2) toc do gio;
3) nhiét do; 4) gradient thé nhiét theo phuong
dung; 5) muc d6 thay ddi do réi theo phuong
dung (ow) va 6) mic do thay doi do réi theo
phuong ngang (ov). Cac théng sb nay duoc sir
dung dé tinh toéan sy thay ddi van tde gi6 theo do
cao, hé sb pham vi khuéch tan theo phuong
ngang, phuong ding, do nang vét khoi (hinh 3).

Phan xir Iy dia hinh trong tinh toan nay dugc

Tinh todan
- -
4

Tham sé PBL

- Vin tic ma sit (u®)

- D dii Monin-Obukhov (L)

- Ti 1¢ viin tde d6i lwu (w*)

- Ti 1§ nhi¢t 46 (6*)

- D§ cao hoa trjn (2)

\ | - Thong heong nhiét 4§ bé mat (H)

Tinh tocn

Chuyen

- -
\

van hanh nhu sau: tir dir li€u dia hinh thuat toan
do nhom tac gia xay dung s€ tinh toan ra mdt
chiéu cao anh huong dén dia hinh dai dién (he),
con goi 1a quy mé chiéu cao dia hinh. he quy mé
dia hinh cao, dugc xac dinh duy nhét cho mdi vi
tri tiép nhén, dugc st dung dé tinh toan do cao
duong phan khi. Dé tinh toan, cac tac gia da dua
ra thuat toan xay dyung ludi tinh diém tiép nhan.
Vi mdi diém tiép nhan, thuat toan tinh 6 nhiém
duogc cung cdp cac thong tin sau: vi tri cac diém
tiép nhan (x: , y»), cao trinh cta nd so véi muc
nuée bién (z.), va thang do dia hinh cua vi tri tiép
nhan (he). Cac budc tinh toan nong do tong cho
chét cu thé theo cac cong thuce (1-17) dugc thé
hién trén hinh 3.

INPUT Il'--

Dir li¢u dja hinh dang GRID

LT,

N
I
I
I
1
i
|
1
|
I

D1t li¢u diém tiép nhin va dja
hinh

- Vi tri diém tiép nhin (x,. y))
- D§ cao diém tiép nhin trén

myc nuée bién trung binh (2)
- Chiéu cao dja hinh d3c trung
tgi diém tiép nhijn (h )

e e e e e e e s e e

- ~ ”’

- -

Tinh todan

o= s - ==

- Gradient thé nhiét (d0/dz)
- Nhiét thé (8)

- ——

- Bién dang (profile) phuong dimg cia vin toc gio (u)
- D§ rdi theo phuomg ngang va phuong dimg (0., 0.)

Tinh toan

y

Nt")ng do

o -

Hinh 3. Cac bude thuc hién tinh todn 6 nhiém khong khi
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2.7 86 liéu dwoc siv dung cho tinh toan 56

Trong nghién ctru nay da 4p dung cac thuat
toan duoc mo ta ¢ trén dé tinh toan cho mot
ngudn diém cu thé voi cac nhoém thong s6 duoc
mo ta dudi day. Ong khoi co thong sé ki thuat
nhu nhau: chidu cao 40 (m), duong kinh dng
khoi bang 1,5 (m) c6 toa do theo hé UTM la
(250722.84, 1672693.78). Chan dng khéi ¢6 cao
trinh bang 24,29 (m) (Hinh 4a-4b). Ong khéi c6
cac thong sb phat thai nhu sau: chit 6 nhiém

M b i

Lad Bpeped

dugc chon 1a SO, luu lugng 40,53 m?/s, tai
lugng 500 (g/s); nhiét do khi thoat ra bang
150°C. Ngay duogc chon dé chay WRF cho khu
vuc tinh toan vao 1a 22/3/2018, két qua chay
WREF cho phép xac dinh cac yéu t khi tugng can
thiét cho tinh toan 6 nhiém khong khi, dwoc thé
hién trong bang 1 va trén hinh 5 dudi dang hoa
gi6 dugc xuét ra sir dung phdn mém EnvimAP
2019.

—— = B .
-y ho A
o LRE HAE (LM % ?u
oy )
T amian e we AL
. T
t=ie alins )
i e ]
Crwbmeaw THEE T g
-

rrrrrr

»

Hinh 4a. Dir lieu dia hinh khu viec nghién ciru

103'4?'40'5 108'49'50"5 108'4.1'0'5

103'411'10"5 108'6;1‘20'5

15°7"30" N+

15°7"20"N4

15°7"10"N

15°7°0"NA

15°6'50"N+

108°40'40"E

108°40'50°E  108°41'0°E

Legend

® Plume
DEM
(meter)

[ 130-s0
[ s0-80
[Je0-100

[ 11s0-180
[ ]180-196

108°4110"E  108°4120"E

Hinh 4b. Dir liéu cao trinh khu vuc nghién ciru
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Bang 1. Céc thong sé khi tiwong 16p bién tir két qua chay WRF cho khu vue

A X 1a 1a . 2 Trudng hop khong 6n Trudng hop 6n
Céc thong so 16p bién khi quyén dinh dinh
Vian tdc gid & d6 cao tham chiéu (m/s) 6.99 3.13
Hudng gid (°degrees) 46.8 200
Nhiét do (°K) 299.2 293.3
Do dai Monin-Obukhov (m) -10 10.6
Chiéu cao 16p hoa tron ddi luu PBL (m) 873 -999
Van tdc ma sat bé mat (m.s™) 0.269 0.079
Van toc d6i luu luu (m.s™) 1.616 9
Envimap
; _' <0.5m/s
= ® 0.5-2m/s
5 2-4m/s
. 4-6m/'s
# ® &-8mis
® 8-10m/s
E >10m/s

Hinh 5a. Hoa gié t6i cho 2 thoi diém tinh todn lic 2 gio sang (trdi)

<0.5mis
® 0.5-2mis

2-4mis

4-6mis
® &-8mis
® 8-10m/s
E >10m/s

EME

Hinh 5b. Hoa gié t6i cho 2 thoi diém tinh todn liic 2 gio chiéu

TAP CHi KHI TUQNG THUY VAN
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3. Két qua va thao luan

Dua trén két qua chay WRF, bd thong sd 16p
bién khi trong dugc thé hién trong Bang 1 duoc
sir dung dua vao cac cong thire toan (1-17). Két
qué tinh toan tai ludi tiép nhan dugc chuyén qua
ArcGIS dé xur ly va vé& duoc dong murc. Trong

Phan b SO, trong I&rp bién khédng &n dinh
tal 49 cao 1.5m so véi mjt dit

1

WENHT IERT OTE TR e

[ L
BEv.-x

Clmem

IEOT R BEOTT S BT ee— —

Phin bb SO, trong Iép bién khéng én djnh
13i 46 cao 20m so véi mat dit —'L

AT WA T ST ey

s

AT BrANT  SrOTE e e

tinh toan nay chon 4 muc theo d6 cao z = 1,5
(m), 10 (m), 20 (m), 30 (m) dé xuat két qua. Vi
truong hop khi quyén on dinh, két qua duoc thé
hién trén hinh 6a-6d truong hop khong on dinh
thé hién trén hinh 7a-7d.

Phén bé SO, trong I&p bién khéng én dinh
i 84 cao 10m so Vi mjt ait "

AT AW AT SO e

W W NTE ST SRne

[ Phan bb SO, trong I&p bién khang bn dinh
| 191 4§ cao 30m so véi mat dit

A WL OTT T L

Hinh 6. Phdn bé 6 nhiém lic 14h, triong hop khi quyén khéng on dinh tai cac dé cao: (a) 1,5 m,
(b) 10 m, (c) 20 m, (d) 30 m

MGéi tuong quan gitta ndng do va cac yéu to
khi tugng duogc thé hién kha rd nét. Nhu duoc
lwu ¥ trong trong muc 2.2, cac yéu t khi tugng
duoc dé cap gém van tde gi6, hudng gid, nhiét
do khong khi xung quanh, d§ dai Monin -
Obukhov, chiéu cao 16p d6i luu 16p bién khi
quyén, van téc ma sat, van toc ddi luu véi phan
bb ndng do chit 6 nhiém tir két qua mo hinh,
nhom tac gia nhan thay nhimg yéu té quan trong
va anh huong chii yéu dén lan truyén 6 nhiém
SO2 trong bai toan ndy gdm van toc gid, do dai
Monin-Obukhov. Ta c6 thé thiy ndng d6 vao luc

TAP CHI KHI TUQNG THUY VAN

2h sang cao hon rat nhiéu lan so véi luc 14h (200
1an) va cao hon so v6i quy chuan (21 1an) do ¢o
diéu kién thoi tiét bat loi, boi khi khi quyén 6n
dinh (46 dai Monin-Obukhov duong), vén tdc
gi6 tham chiéu (thuong 1y & do cao 10m) nén sy
pha lodng dién ra khong thuén loi dan téi mirc
d6 6 nhidm & khu vire gan dng khéi véi ban kinh
100m. Khi d dai Monin-Obukhov am, c6 sy dbi
luu khi quyén khong 6n dinh, lai ¢6 van tdc gio
cao (gép 2 1an so véi truong hop 2h) nén khi sy
pha loang dién ra tét.
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Phin bé S0 trong Iép bién én djnh
tai 4 cao 1.5m so véi mjt dit L1

BrET  WEEEE  WPOTE  WRTIeT et i
wraw FarTIN (a)
Chwi thech
W TN ® Owgit
Sobg 8390,
ingel)
[ L
T L e £
[ e v
B o2
L
00 1200
, ke =|D‘x-|wo
1500 - 2000
200500
T
W e

WHT W EITE T STeE

Phén bé SO; trong I6p bién én dinh
t3i 44 cao 20m so véi mjt din ‘
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AT
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TN,
e
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Phdn bd SO, trong I6p bién én dinh

tal d6 cao 10m so véd mit dit "
WOEET WPOWT ROV RETEL RTE {
T wran aﬂ
s WTEN
s et
§ Ongunal
Mbag 23 30,
gl §
s as i ] M
s L)
e
b M
13- 300
T W =nr: w0
| R
oo 130
[ RERT
e ]

W OWATNT WEOTT MRS AT

Phan bé SO, trong lorp bién dn djinh
tai 44 cao 30m so voi mit dit

WA NN WOTE WL SO

TN

el
wrn | [ %

TN

[
3

- g 328

T
BEEE

BT TR

B3

Lo ol

= Wy
WS N WEOTE TR e

Hinh 7. Phén bé é nhiém lic 2h, trieong hop khi quyén én dinh, dé cao: (a) 1,5 m, (b) 10 m,
(c) 20 m, (d) 30 m

Bén canh do, ¢ thé thay mo hinh da lam rd
sw anh huong ctia khi twong 14n dia hinh téi phan
b6 ndng d6 theo do cao trong ca 2 truong hop on
dinh 14n khong 6n dinh. Cu thé 14 trong truong
hop khong 6n dinh cuia khi quyén, cang 1én cao
(d6 cao 10, 20, 30 m), pham vi 6 nhiém 16p c6 xu
hudng giam hon so v&i gan mat dat (d6 cao 1,5
m). Piéu nay cho thiy cac cong thic (13) - (15)
da luu y toi t6 dia hinh va ddc biét 1a khi tuong.
Trong trudng hop khi quyén 6n dinh, sy pha
loang khong khi khong tét bang truong hop
khong 6n dinh, thé hién trén cac hinh 7a-7d. Trén
hinh 7a, 7b cho théy & dd cao 10 m, mrc do va
pham vi 6 nhiém 16n hon tai 1,5 m. Trén hinh 7c,
7d cho théy tai cac do cao 20, 30m, mirc do va
pham vi 6 nhiém Ién c6 gidm so v6i dd cao 10 m
va 1,5 m.

4. Két luan

Nghién ctru nay dugc thuc hién voi muc ti€u

xay dung m6 hinh lan truyén 6 nhiém khong khi
ap dung tai Viét Nam. Két qua chinh cua bai bao
1a trinh bay m6 hinh tinh toan 6 nhiém khong khi
trong truong hop dia hinh phuc tap. Cong thirc
tinh toan nong do tong ciing da duoc trinh bay
cho truong hop on dinh va khong 6n dinh. Dic
biét, da thuc hién tinh todn sd, cu thé tinh ra két
qua phan bd nong d6 cho mot ngudn thai diém
cu thé véi thong sb phat thai cu thé, cac yéu td
khi twong duoc ldy tir két qua chay WRF cho
khu vyuc nghién ctru va da luu ¥ t6i yéu t6 dia
hinh tai khu vyc nghién ctru. Két qua da xuét ra
dang ban d6 duong dong mirc, tién tich cho
nguoi sir dung. Trong phén trinh bay két qua da
phan tich vai tro cta cac yéu té khi tuong 16p
bién téi sy phan bd 6 nhiém khong khi. Bai bao
khong tranh khoi han ché rit mong su gop ¥ cua
ban doc.

TAP CHi KHI TUQNG THUY VAN
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Loi cam on: Nghién ciru nay dwoc tai tro mét phan tie dé tai khoa hoc va cong nghé cap Bé
2017 - 2019, md s6 TNMT.2016.04.20, theo quyét dinh s6 1219/0D-BTNMT ngay 19/5/2017. Nhém
tac gia xin bay to sw cam on tran thanh toi Bo va Ban chu nhiém chwong trinh.
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AIR POLLUTION MODELLING OVER COMPLEX TERRAIN
FROM POINT SOURCE

Bui Ta Long', Nguyen Chau My Duyen!
"Hochiminh City University of Technology

Abstract: The national plan for air quality management has set out the task of building a model
of air dispersion model. Besides, the application of foreign models or software to the national mon-
itoring system is difficult due to copyright issues. The objective of this study is to propose a model
that allows the calculation dispersion of air pollutants in complex terrain conditions and attention
to meteorological factors. The paper presents the basis of the model and results of application of cal-
culation model for specific areas of Vietnam. The method proposed in this paper is the integration
of the air pollution dispersion model proposed by EPA, the WRF model calculates meteorological
factors.

Keywords: Dispersion model, Point source, Terrain, WRF, EnvimAP.
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UNG DUNG MO HINH MIKE MO PHONG NGAP LUT DO
XA LU KHAN CAP VA VO PAP PINH BINH

Bui Vin Chanh!, Nguyén Vin Ly

Tém tit: Ho Dinh Binh la ho chira nuede I6n nhat tinh Binh Pinh, qud trinh vdn hanh diéu tiét
ho danh hwong rat I6n dén dién bién ngdp lut ha luu séng Kén - Ha Thanh. Trong nhitng ndm gan
ddy, nhitng trdn i 16m xudt hién trén séng Kon - Ha Thanh ngay cang nhiéu, thoi gian kéo dai nén
viéc van hanh ho Dinh Binh dam bdo an todn ddp va giam thiéu ngdp lut ha du la rat can thiet.Khi
Lilén vé hé Pinh Binh, viéc van hanh vira dam bdo an todn vira giam thiéu ngap lut ha du la rat khé
khan do ho héng c6 dung tich phong lii va thuwong phai xa lii khan cdp. Viéc xa lii khan cdp sé gay
ra ngdp lut sau hon, dic biét la v& ddp khong chi gdy ra ngdp lut sau hon nhiéu ma con xudt hién
dong chay lém. Do d6, nghién civu xdy ding ban do ngdp lut cho cdc tinh hudng vé ddp, xa lii khan
cdp phuc vu cong tac canh bdao ngdp, rui ro nham han ché thiét hai tdc dong tiéu cyc cua ho chira,

trong dé c6 hé Pinh Binh la rdt can thiét.

Tw khéa: Ngdp lut, luu viee song Kon - Ha Thanh, ho Pinh Binh.

Ban Bién tdp nhén bai: 08/02/2019 Ngay phan bién xong: 15/03/2019 Ngay dang bai: 25/04/2019

1. Mé dau

Soéng Kon - Ha Thanh 13 con song 16n nhat
tinh Binh Dinh, ha luu c6 diéu kién kinh té x4
hoi phat trién, trong d6 ¢6 thanh phd Quy Nhon,
thi x3 An Nhon, thi trAn Diéu Tri. Trong nhiing
nim gan day da xay ra nhiéu tran 1i 16n, thoi
gian kéo dai, cac tran Iii lién tiép don dap gay
thiét hai nghiém trong cho cic dia phuong. Dién
bién ngap lut ving ha Iuu kha phc tap do t6 hop
1l ctia s6ng Kon va song Ha Thanh, ctra ra gdm
nhiéu nhanh nhé d6 vao ¢am Thi Nai va c6 nhiéu
dé bao, duong giao thong phic tap. Dién bién
ngap lut ha luu song Kon - Ha Thanh lai cang
phtc tap va nguy hiém hon khi c6 su diéu tiét
ctia cac hd chtra. Do c¢6 nhiéu hd chira nudc thay
lgi va thuy dién trén luu vuc, Thu tuéng Chinh
phi1 da ban hanh Quy trinh van hanh lién ho chira
lwu vuc séng Kon - Ha Thanh. Trong cac hd
chtra trén luu vuc nay, hd Dinh Binh ¢6 tac dong
cha yéu. Véi dung tich toan bg 1a 226,21 trigu
m3, van hanh cta hd Dinh Binh di chi phdi toan
b dién bién ngap lut ha luu séng Kon - Ha
Thanh. Do d6 trong bai bao nay chi dé cap qua

'Pai Khi twong Thuty van khu viee Nam Trung B¢
Email: buivanchanh@gmail.com
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trinh x4 1t khan cdp va v& dap Pinh Binh d&én
dién bién ngap lut ha luu séng Kon - Ha Thanh.

Pham vi nghién ctru 1a ha Iuu song Kon - Ha
Thanh; trén song Kon tir chan dap Dinh Binh dén
dam Thi Nai; trén song Ha Thanh tur cau Diéu
Tri dén cira bién Quy Nhon. Ving ngp bao gdm
toan bo huyén Tuy Phudc, An Nhon, phia béc
thanh phd Quy Nhon, phia nam huyén Phu Cat,
phia dong nam huyén Tay Son. Tu pham vi
nghién ctu xac dinh dugc cac xa can thu thap
ban d6 dia hinh ty 1& 1/10.000, mit cét, vét 1i va
s lidu khi twong thuy van.

2. Phuong phap nghién ciru

* Mo hinh Mike 11

Mo hinh thaty Iyc 1 chiéu duoc thiét 1ap cho
mang ludi song Kon - Ha Thanh, cong trinh, mat
cit ngang, cac thong s thuy lyc va cac bién dau
vao. Bién luu lugng tai chan dap Dinh Binh, cau
Phti Phong va cau Diéu Tri. Bién myuc nudc la
muc nudc triéu tai tram hai van Quy Nhon, vi tri
cc bién gdbm 6 nhanh song d6 vao dam Thi
Nai.Mang ludi song dugc s6 hoa béng phén
mém MaplInfo 15.0 trén nén ban d6 dia hinh ty 18
1/10.000 hé toa d6 VN2000 dé nhap vao mé hinh
Mike 11 (Hinh 1). Mit cit trén song Kon co 28
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mit cit, song Ha Thanh c6 9 mit cét [1]. D6i véi
luu vuc song Kon - Ha Thanh, hé s6 nham dugc
tra trong bang tra hé s6 nhdm manning cia
M.F Xripnut cho long song tu nhién va bang tra
Paverlopxki cho 1ong din nhén tao. Hé s6 nham
ban dau cua cac song duoc lay bang 0,035 cho
long song va 0,039 cho bo song tu nhién, cac hé
s6 nay dugc thay dbi sau khi hiéu chinh mé hinh.

BAI BAO KHOA HQC

Tir hé s6 nham ban dau ldy trong bang tra la
0,035, sau khi hiéu chinh hé s nhdm t6i uu nhét
cua bo 1a 0,036, cua day la 0,033. Muc do phu
hop gitra cac két qua tinh toan va thuc do duoc
danh gia theo tiéu chuan cia WMO, bang chi
tiéu Nash. Két qua tai bang 1 va cac hinh 2a, 2b,
2¢ dudi day.
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Hinh 2. Két qua hiéu chinh mé hinh tai cac tram: (a) Thanh Hoa; (b) Pdp Pd; (c) Cau Déi; Két

qua kiém dinh tai 02 tram thuy van:

(d) Binh Nghi; (e) Thanh Hoa [3]
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Bang 1. Danh gia hiéu chinh mo hinh Mike 11
bang chi tiéu Nash (%) [3]

Muc Truong Pap An Thanh Céu

tiéu Thi Pa Ngai Hoa bDoi
Hiéu 88,2 883 80,3 78,5 &893
chinh T4t Tét Kha Kha Tét

Cac tram duoc st dung kiém dinh bd thong
sb 1a tram thuy van Binh Nghi va tram Thanh
Hoa. Panh gia bang chi tiéu Nash: tai tram Binh
Nghi dat 94,4%, tai tram Thanh Hoa dat 93,4%.
Theo tiéu chi cia WMO, chit lwong mé phong
dat loai t6t (Hinh 2d, 3¢). Bo thong s6 mé hinh
thuy lyc mot chidu di tin cdy dé mo phong dong
chay song ngoi vung ha luu song Kon - Ha
Thanh [3].

* M6 hinh Mike 21 [5]

Mo hinh Mike 21FM duoc thiét lap trén co
s file dia hinh, hé s6 nham va mua gia nhap khu
gitta. DT liéu dia hinh dugc khai thac tr ban dd
dia hinh ty 1€ 1/10.000 h¢ toa do0 VN2000 dugc

B¢ Tai Nguyén va M6i Truong xay dung ndm
2006 va cap nhat nam 2012. Ludi tinh khu vuc
nghién ctru ha luu song Kon - Ha Thanh dugc
chia & dang lu6i phi cdu tric (Hinh 3). Dién tich
tam giac 1on nhét trong mién tinh 1a 50.000m?,
d6i v6i cac cong trinh va long song duoc chia
luéi chi tiét hon véi dién tich tam giac 16n nhat
14 5.000m?, dién tich tam giac nho nhat cua mién
tinh 12 26m2 Hé s6 nham Manning ving ngap
M =32 (m'3/s) [3].

S6 liéu hiéu chinh bd thong s6 ctia md hinh
Mike 21FM la dir liéu vét 1 diéu tra cua tran li
16n nhat nam 2007. Bo thong s6 hiéu chinh 1a hé
s6 nham Manning trong mé hinh Mike 21FM,
céc tri s6 ban dau duoc xéac dinh trong phén thiét
lap mo6 hinh Mike 21FM. Sau khi hi€u chinh hé
s6 nham Manning ving ngap M = 30 (m'?/s).
Két qua hiéu chinh mé hinh Mike 21FM véi 125
vét 1 [1] dwoc diu tra nam 2007 c6 sai s6 16n
nhit 14 1,09m va nho nhit 1 0,01m, sai sb trung
binh 1a 0,33m.
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Hinh 2. Vi tri hé thong hé mé phéng trong so @6 mang séng thuy lec 1 chiéu

20008 = 09291x + 0391
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R2= 0984 R
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Hinh 4. Quan hé muc nuwoc thuc do va tinh
todan tai cac vet lii nam 2007 [3]
TAP CHI KHI TUQNG THUY VAN

S6 liéu kiém dinh bo thong sé ciia mé hinh
Mike 21FM la dir liéu vét 1a diéu tra cua tran 1i
lich sir ndm 2013, v&i 99 vét 1 [2] c6 sai s6 16n
nhat 1a 1,53m, diém nho nhat 1a 0,01m, trung
binh 14 0,30m. Két qua hiéu chinh va kiém dinh
mo hinh Mike 21FM déu cho hé s6 tuong quan
giita thuc do va tinh toan twong doi tot. Két qua
hiéu chinh c6 hé sb tuong quan R = 0,984 (Hinh
4), kiém dinh c6 R = 0,988 (Hinh 5). Vay bd
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thong s6 mé hinh thuy luc 2 chidu du tin cay dé
dién toan mé phong ngap lut cho ving ha luu
song Kon - Ha Thanh.
Hinh 5. Quan hé myc nudce thyc do va tinh
todn tai cac vét lii nam 2013 [3]
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* M6 hinh Mike Flood [6]

M hinh Mike Flood duoc thiét 1ap trén co s&
két néi mo hinh Mike 11 va Mike 21FM. Céc
nhénh séng trong md hinh Mike 11 duoc két ndi
bo phai va bo trai véi ban d6 dia hinh trong Mike
21FM, kiéu lién két nay duoc xac dinh 1a két ndi
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2000 R=TII%] o) nhanh (Hinh 6). Cic cau cong trong Mike 11
18.00 X SRRy A , ‘A A ;
1600 /0/F dugc két noi ki€u cau trac tiéu chuan phia
:‘;gg = thuong Iuu va ha luu cong trinh véi ban do dia
100 A hinh trong Mike 21FM.

800 $

600

400

200

000 :

0.00 500 10.00 15.00 2006 ™
Link type |Riwruc|u Urban 1D ':'“’"c“":'"' a?:‘. EU -

1 Laeral IP&(IH (‘";“C J%ﬁ; (" | 108
ER [ vonll o6
[ |tatenl |Kens 0.000 | 166543 | 5]
[ |t [FaThanhi | [ oma[T4zm0] »| v

Coordnates lm!

Lk s | a b I B 1544000

1] 56652 15417 | 00000

Bathymetry (m]

B Aoove 840
78D - 840
720 - 780

(m

g
B

AR
;

595000

600000

[m]

Hinh 6. Két n6i Mikell va Mike21[3]

* Mo dun Song vo dap

Pé md phong ngap lut cua cac tinh huéng v
dap can tinh toan luu lugng ha du dap trong
truong hop dap Dinh Binh bi v&. Tinh hudng v
dap dugc tinh toan véi sy ¢6 hd chira, luu luong
1d vé ho tmg voi 1 thiét ké va 1i kiém tra sau d6
bi v& véi muc nudc dang binh thuong. Lii thiét
ké twong tng v4i tan suét 0,1% va kiém tra la

0,02%. Qua trinh luu lugng vé ha du dap gom
hai phan: xa 1 khan cdp va luu luong v& dap.
Giai thiét v dap do thung than dap tir gitra va
phat trién vét v tuyén tinh dang hinh thang.
Phuong an v& dép dugc tinh tr modun v& dap
trong mo hinh Mike 11 theo kich ban v& dap bat
loi nhat. Cong thirc tinh luu lugng qua 16 va:

Q: Cvks(cweirb\/ g(h - hb) (h - hb) + CslopeS vV g(h - hb)(h - hb)z)

Cong thue tinh Iuu lugng dong chay qua dinh

dap:
Q=ksbey/g(h — hy) (h = h.)

Trong d6: b 1a chiéu rong day; g 1a gia toc
trong truong; h 13 myc nude hd chia; hy 13 cao

trinh day vét vo.

Cuweir= 0,54643: hé s6 dap cho phan nam
ngang

Cutope= 0,431856: hé s6 do doc dap

S: d doc thanh bén cua vét voy

C.: hé s6 ton that

TAP CHi KHI TUQNG THUY VAN
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ks: hé s6 diéu chinh do ngap nudc
he: cao trinh dinh
1

1
m2 t2
Cueir /g = 0.5V9.81 = 1.711 — =31 f

s
be: chidu dai dinh con lai (vudng goc véi dong
chay)
cpQ*
2
gM/RZ (h - hb,term) (h - hb)

Hé s6 ton that C, duge xac dinh theo cong

thure:
(has = hy) ’
k., = max (1 —27.8 (m — 0.67) ,0)

Heé sb diéu chinh do ngap:

Trong d6: Cg 1a hé sb Barter (0,740256); Wr
1a chiéu dai dap; hoem 12 gioi han vét v& cubi
cung; hgs 1a myuc nudce ha luu.

Céc thong sb ban dau:

+ Cao trinh v& ban dau: Za=91,93m

+ Cao trinh v& cudi cung: Z.= 65,00m

+ Bé rong vét vo ban dau: Ba= 1,0m

+ Bé rong v cudi cung: Be=380,0m

Két qua tinh toan duoc qua trinh luu luong vé
ha du dap Pinh Binh; trong d6 qua trinh xa 1t
v6i thoi doan 1 gio, qua trinh v& dugc voi thoi
doan 5 phut. Luu luong tmg véi tinh hudng v
dap cua lu thiét ké va kiém tra duoc bién tap voi
dinh dang ctia m6 hinh Mike d¢é mo phong ngap
lut cho cac tinh hudng v& dap.

3. S liéu cac bién md hinh

Tan sut luu luwong, muc nude triéu 16n nhat
nam dugc tinh toan tir gi trj 16n nhat nim bang
phuong phap Pearson I1I. Qua trinh luu luong 1
g v&i cac tan sudt tai bién gdm hod Pinh Binh,
cau Phu Phong va Diéu Tri duoc thu phong tir
dudng qua trinh 1ii dién hinh bang phuong phap
thu phong déng dang cung hé sb. Tai ho Pinh
Binh, duong qua trinh luu lugng tmg véi tin suat
1% va 3% dugc thu phong tutran 1l lich sit nam
1987 (Hinh 7), tan suat 5% va 10% thu phong tir
tran 1t 16n nhat nam 1980 (Hinh 8). Tai tram
Diéu tri, tan suat 1% va 3% duoc thu phong tir
tran 1d lich sit ndm 2009 (Hinh 9), tan sudt 5%

=1+
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thu phong tir tran 1d 16n nhat nam 2013, tan suit
10% thu phong tir tran 1i 16n nhat nam 1998 [3].
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Hinh 7. Thu phong dwong qua trinh li tai Dinh
Binh tan sudt 1% va 3%
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Hinh 8. Thu phong dwong qua trinh li tai Dinh
Binh tan sudt 5% va 10%
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Hinh 9. Biéu do thu phéng dwong qud trinh lii
tai tram Diéu Tri

Ttr mo6 dun song vo dap da tinh toan dugc qua
trinh luu luong vé ha du dap ung voi li thiét ké
v6i luu lugng dinh 1ii vé ho dat 8,130m?/s va la
kiém tra véi luu luong dinh i vé hd dat
9,690m3/s (Hinh 10). Luu luong 16n nhit vé ha
du khi v& dap g véi 1 thiét ké dat 32,520 m3/s
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va lii kiém tra dat 38,760m?/s [3].
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Hinh 10. BPuong qua trinh luu lwong vo dap
Dinh Binh

Soéng Kon - Ha Thanh d6 ra dam Thi Nai
trudc khi nhédp vao bién tai ctra Quy Nhon, myc
nudce tridu tai cac cira ra duoc tinh toan tir tram
hai van Quy Nhon. Qué trinh muc nudc tridu
g véi cac tan suat dugc thu phong tir con triéu
cudng 16n nhat nam 2006 bang phuong phap thu
phong dong dang cing hé sé (Hinh 11).Bién
triéu mo phong cho kich ban v& dap Pinh Binh
g voi lii thiét ké 1a 0,1%, kiém tra 1 0,02%

AT

0.8 -

I 1{ i
-0121106 t719po 748 A}

e Tin sudit 1% e Tin suit 3%

Tan suét 5% e Tiin sudt 10%

Hinh 11. Biéu do thu phéng mwra myre nuée
triéu tai Quy Nhon

Luong mua gia nhap khu gitra 1a lugng mua
5 ngay 16n nhét tai tram Phui Cat, An Nhon, Binh
Tudng va Quy Nhon. Tran mua dién hinh 1a s6
liéu mua 5 ngay 16n nhit naim 1987, duogc st
dung dé thu phong cung hé sb thu duoc lugng
mua thoi doan 1 gio ing vai tan suat 1%, 3%,
5% va 10% (Hinh 12) [3].
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B An Nhon ®Pha Cat ® Binh Tuong ® Quy Nhon
Hinh 12. Biéu dé thu phéng mwa trdn 5 ngdy
) I6n nhat tan sudt 1%

4. Két qua va thao luan

Tir ban d6 ngap lut va xac dinh ving ngap
trén phan mém Maplnfo cho thay: véi kich ban
xa It khan cap 1%, 3% va 5% xay ra trén luu vuc
song Kon - Ha Thanh c6 thé thiy muc ngap phd
bién la trong khoang 4 - 6 m v&i tong dién ngap
chiém trén 40% va 50/53 xa bi anh huong; voi
kich ban 10% dién tich ngap phd bién 132 - 4 m
chiém trén 40% va 51/53 xa bi anh hudng ngap.
Dién tich ngap phd bién tir2 - 4 m va 4 - 6 m tap
trung ¢ kich ban 5% va 10% chiém 70% dién
tich ngap; dién tich ngap phd bién tu 4 - 6 m va
tir 6 - 8 m tap trung & kich ban 1% va 3% chiém
trén 60% dién tich ngap. Dién tich ngdp trén 8 m
rat it chu yéu tap trung & trong long song va cac
vung triing. Kich ban v& dap, do sau ngap phé
bién tir 5 - 8m, véi tong dién tich ngap tir 45 -
50% va c6 50/53 xa bi anh hudng. DJ sau ngap
lut img v&i kich ban v& dap 1i thiét ké cao hon
kich ban xa It khan c4p 1% khoang 15% va kich
ban v dap véi lii kiém tra cao hon khoang 20%.
Kich ban vo dap tang dién tich vung ngap
khoang 5% so v&i kich ban xa lii khan cép tin
sudt 1% [3].

Van téc dong chay trong ving ngp Gng véi
kich ban xa Iii khan cip tan suét 1%, 3%, 5% phd
bién tir 0,5 dén 1,2 m/s trong ving d6 sau ngap
tir 4 -6m; tan suat 10% phd bién tir 0,3 dén 1,0m
trong vung do sau ngap 2 - 4m. Truong hop vo
dap, van tbc dong chay trong ving ngap ting
manh va phd bién tir 1 - 2m/s trong ving c6 do
sau ngap 5 - 8m. Thoi gian duy tri ngap tng véi
tan suét 1%, 3%, 5% pho bién tir 48 - 72 gio; tan
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suat 10% tir 36 - 60 gio; v dap tir 30 - 40 gio khi xa 1l khan cip va v& dap duoc thé hién tir
[3]. Ban d6 ngap lut ha luu song Kon - Ha Thanh  hinh 13 dén 18 dudi day.

Ban dé ngap lut ha luu séng Kon tng véi kich ban tin suit 10%

1=y 1o [

Gihi cha
s
Shog Sui

Giaothng ——

Hinh 13. Ban do ngdp lut xa I khén cap tan suat 10% [3]

Ban d6 ngap lut ha luu song Kon ting vai kich ban tén sudt 5%

Ghi chi
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Song Suti
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Hinh 14. Ban do ngdp lut xa lii khén cdp tan sudt 5% [3]
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Ban d6 ngap lut ha luu song Kon tng vai kich ban tan sudt 3%

102

Ghi chid

Binh d6 “}

Song Sudi
[ 25200

Gino thong B 20-05m [ os-r0m vaom
[ ssom B v0-ise B 050w B 1401w

Hinh 15. Ban do ngdp lut xa lii khan cap tan sudt 3% [3]

1092

Ban do ngap lut ha luu song Kon ting véi kich ban tén sudt 1%

1059 10,1

Chithich ngap
3 os-10m wase [l 5s0n [ 10nsm
Binh d6 "} [ 10-13m

[ 15-20m
Song Suci B 2050 @ 55-00m

[ 25500 @ o0-65n [ 9500w [ 0.0
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Ghi cha

Hinh 16. Ban do ngdp lut xa lii khan cap tan sudt 1% [3]
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w0

Ban d6 ngap lut ha luu song Kon tng véi kich ban tan suat vo dap thiét ke

109:

Ghi cha

Binh d6. "}

Somg Sudi
- El oo
Giao thong ———

EEREEED

Hinh 17. Ban do ngdp lut vé ddp g voi lii thiét ké [3]

100

Ban d6 ngap lut ha luu song Kon tng véi kich ban tén suét v& dap kiém tra

1001 1092

Ghi chi

Binh d6 “}

Song Sudi

Giao thong

Hinh 18. Bin d6 ngdp lut vé ddp iing voi lii kiém tra [3]

5. Két luin

- B6 thong s6 mo hinh Mike Flood di tin cay
dé mo phong ngap lut img véi cac trudng hop xa
1, vo dap va li ty nhién vung ha luu séng Kon
- Ha Thanh.

- Ngép lut Gng véi truong hop vo dap co do

TAP CHI KHI TUQNG THUY VAN

sdu ngdp va van toc dong chay 16n hon nhung
thoi gian duy tri ngan hon so v6i trudng hop xa
1i ciing tan suat.

- D6 déc mit nude trong trudng hop v& dap
16n hon nhiéu so véi truong hop xa lii ciing tan
sudt nén qua trinh lan truyén ngép lut do v& dap
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tao thanh dang song ¢ vung ha du dap. - Ung dung mé hinh thiy lyc hai chiéu dé mo
- Lap ban dd ngép lut trong truong hop v&  phong ngap lut giup chi tiét theo khong gian va

dap 1a rat can thiét, dac biét 1 trong bdi canh ¢ thoi gian, xay dung duoc nhidu thanh phan trong

nhidu hd bi v&. Tir 46 xdy dung duoc ban d6  ban dd ngap. Két qua 1a co so dé chi tiét cap do

hiém hoa khong chi do thién tai ma con do tac  rui ro do ngap lut c6 do tin cay cao.

dong cua con nguoi.

Loi cam on: Nhom nghién civu xin chdn thanh cam on sy hé tro ciia dé tai “Nghién civu co s6
khoa hoc va thuc tién phuc vu canh bdo cdp do rui ro thién tai do lii va ngdp lut cho cdc dia phuwong
thuoc khu vwe Nam Trung B. A'p dung thi diém cho lwu vuc song Kon — Ha Thanh” ma s0
TNMT.2017.05.08 trong viéc thuc hién va cong bé nghién ciru nay.
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APLYING MIKE MODEL FOR INUNDATION SIMUATION IN
DISCHARGING FLOODING AND BREAKING DINH BINH DAM
Bui Van Chanh!, Nguyen Van Ly!
'Southern Central Region HydroMeteorology Center, NHMS

Abstract: Dinh Binh reservoir is the most largest reservoir in Binh Dinh, operating the inunda-
tion downstream of Kone - Ha Thanh basin. In recent years, there have been increasing numbers of
hight flooding in Kone - Ha Thanh. The time of inundations prolongs so the operation of Dinh Binh
reservoir to ensure the dam safety and reduce flooding in downstream that is necessary. During
hight flood come to Dinh Binh reservoir, safety operation to reduce inundation is difficult because
the reservoir is flood volume and often must emergency flooding discharging. If the revervoir is
done that, inundation will be deeper; special, flood by dam breaking is not only deeper but it also
has higher velocity. As a result, researching for establish inundation map by dam breaking scripts
and emergency flooding discharging to inundation and risk warning to reduce damage by wrong op-
erating revervoir include Dinh Binh reservoir which is necessary.

Keywords: lnundation, Kone - Ha Thanh basin, Dinh Binh reservoir.

TAP CHi KHI TUQNG THUY VAN
S6 thang 04 - 2019



BAI BAO KHOA HQC

PE XUAT GIAI PHAP GIAM NGAP LUT
~ CHO KHU VUC PHONG NHA - KE BANG
BANG KENH PAO NOI SONG SON VA SONG LY HOA

L& Vin Nghi!

Tém tat: Vieon Quoc gia Phong Nha - Ké Bang (PNKB), tinh Qudng Binh hai lan dwoc cong
nhén la di san thién nhién thé giGi. Pady la diém du lich néi tiéng dwoc quy hoach phdt trién thanh
khu @6 thi nhing thieong xuyén bi ngdp lut boi lii tiv séng Son. Séng Son cé huwdng chay gan song
song véi bo bién nhung lai bi ngan cdch véi bién Béng boi lweu viee séng Ly Hoa, tai vi tri cdch cu
Ly Hoa nhé nhdt la 15km, cach civa bién Ly Hoa la 18km. Bdi bdo nay trinh bay gidi phdp giam 1
cho khu viee PNKB bang cdch phan lii ngang théng qua viéc mé kénh néi séng Son va séng Ly Hoa.
Kénh dai 14,70km, c6 chiéu réng day 100m, dg doc day i = 7 x 107, cao d¢ day tai cudi kénh la
-2,0m. Song song voi do la nao vét va lén dé song Ly Hoa. Giai phap da lam giam myc nwoc tai khu
vue PNKB tir 0,5 < 1,5m, giam dién tich ngdp lut 25%, giam thoi gian ngap lut 40% so voi hién trang,

do cdc trdn lil lich sir gan day.

Tw khoa: Phong Nha - Ke Bang, Giam lii, Song Gianh, Phan lii ngang.

Ban Bién tdp nhan bai: 20/02/2019 Ngay phan bién xong: 15/03/2019 Ngay dang bai: 25/04/2019

1. Giéi thiéu chung

Vuon Qudc gia Phong Nha - Ké Bang
(PNKB) thudc dia phan huyén B Trach va
Minh Héa, tinh Quang Binh, cach thanh phd
DPong Héi khoang 50km vé phia Tay Bic, ¢o
dién tich 1233,26km?. Vuon Qudc gia dugc thiét
lap dé bao vé mot trong hai viing karst 16n nhat
thé gi6i, ndm & phan thuong luu cua song Son.
PNKB dugc UNESCO cong nhéan la di san thién
nhién thé gi6i 1an 1 theo tiéu chi dia chét, dia
mao nam 2003 va 1an 2 véi tiéu chi da dang sinh
hoc, sinh thai nam 2015 [4, 5].

Séng Son (song Trooc) 1a chi luu 16n nhat &
phia hitu cua séng Gianh duoc bat ngudn tir do
cao 1.350m thudc vung nui da voi K¢ Bang -
Phong Nha gdm rat nhiéu sudi ngdm. Dong
chinh song Son chay theo huéng Tay Nam -
Dong Bic, chiéu dai dong chinh 84km c6 hé s6
ubn khuc 1,79, song chay qua ving do6i dét cua
huyén Bb Trach va db vao song Gianh ¢ Van

Vién Khoa hoc Thuy loi Viét Nam
Email: levannghi@gmail.com
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Phu thudc dia phan xa Quang Van huyén Quang
Trach. Luu vuc song Son ¢6 dién tich 1.556km?
trong d6 phan d voi 1a 723km? chiém 46,5% (da
trir Iuu vie song Rao Nan), c6 chidu dai 65km va
chiéu rong binh quan 36,8km, d6 doc binh quéan
22,4%, luu vuc ¢6 mat do ludi song 1,10km/km?
(3, 6].

Doan ha luu song Son, vung chdy qua dia ban
xa Cu Nam, Lién Trach c6 1ong dan khiic khuyu,
nhiéu doan cong, co nhiéu mat cét co hep 16n tao
céc ton that cuc b trén dong chinh. Pia hinh c6
nhiéu dinh nui cao chay sat mép song, chia cat
ving ngap lii. Pia hinh day song khong bang
phéng, ¢6 nhiéu doan cao do day 16n, xen k& céc
khu vuc co thit day song duoc dao sau [3].

Séng Ly Hoa (song B6 Trach) 1a mot song
nho nam & phia Nam luu vyc séng Gianh, phia
bong song Son, nam gon trong dia phan huyén
B& Trach c6 chiéu dai dong chinh 22km. Long
dan song tir duong 1A 18én thuong ngudn hep va
sau nhung bo song lai thoai va kha 6n dinh, doan
tir duong 1A ra dén ctra bién mit cit 1ong dan
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dugc mo rong va chiu anh hudng manh cua thuy
triéu. Song dugc bat ngudn tir diy nai thap co
cao do khoang 300m nam theo huéng Bic -
Nam, nam & phia Péng cta luu vuc séng Son.
Luu vuc song Ly Hoa c6 dién 177km? trong d6
46,7% 1a ving doi nti, ddng bang va ving cat
ven bién ¢6 cao do bién ddi tir 4 + 10m chiém
53,3% dién tich luu vuc. Phan mép song cd cao
do 1,0 =~ 1,5m, gén cua song la vung dat triing

BAI BAO KHOA HQC

wét bi thay triéu lam ngdp thudng xuyén [6]
(Hinh 1, Hinh 3).

Duong phan thuy gitra luu vuc song Son va
song Ly Hoa c6 cao do thap nhat tir 8 = 10m.
Khoang céch tir song Son sang song Ly Hoa Ia
14.740m, dia hinh c6 cao do tir 2 + Sm. Vi cac
tran It hang nam, nguoi dan dia phuong ghi nhan
dugc muc nudce chénh 1éch gitra hai luu vuc qua
diém phan thuy 1én dén vai ba mét.

A Ay,
R 1
—y <
* N
Bap Rao Na X
: {b@,a uéiséng Gianh
?- { — Ctra Gianh
Quang Minh ‘
Cau Ngén Son 5
{ Lién Trach ﬁ\
y & .
5 Tr?ch w Nam
Popus ¢ §3 bakénh dao Céu Ly,Hoa
HENRE _ Kénh dao - Cla Ly Hoa
gritac Ah-dao o \
CAi gdh Son ‘
-

D6 thi Phong Nha
Ory

A \

Hinh 1. Khu vuc ha luvu song Son - song Gianh

Téng lugng mua trung binh nam khu vuc
PNKB tir 1.800 + 2.600mm, ting dan tir dong
bang 1én mién ndi va tir Bic vao Nam. Lugng
mua phan bb khong déu boi dia hinh hep, chia
cit va hudng don gié mua khac nhau cua tiéu
viing gdy nén. Mula mua kéo dai tir thang 8 dén
thang 11, lugng mua 16n nhat thuong tap trung
vao thang 9, 10, 11 chiém (56 + 60)% tong lugng
mua nam va thang 10 1a thang c6 lugng mua 16n
chiém 43,77% tong luong mua ca nam. Mua kho
bét dau tir thang 12 dén thang 7 nam sau. Thoi ky
it mua tap trung tir thang 1 dén thang 3 chi chiém
5% = 7% tong lugng mua ca nam.

Quy hoach xay dung vung tinh Quang Binh
dén nam 2030 dugc UBND tinh Quang Binh phé
duyét tai QD 2865/QD-UBND ngay 18/11/2013
va Quy hoach chung xiy dyng vuon Qudc gia
PNKB, tinh Quang Binh dén nim 2030 duoc
Thi tuéng Chinh Phu phé duyét tai quyét dinh s6

QDb 209/Qb-TTg ngay 08/02/2015 da xac dinh
dén nam 2020 du kién xay dung moi khu vuc doé
thi - du lich Phong Nha tai trung tdm xa Son
Trach theo huéng md hinh do thi “Xanh” voi
quy md twong dwong d6 thi loai V, nham cung
cép cac dich vu hd trg cong tac bao tdn va phat
trién du lich vuon Qubc gia PNKB. Khu d6 thi -
du lich Phong Nha véi quy m6 1.637ha, trong d6
dién tich dat ddi nai, mat nude khoang 277ha,
thudc dia phan xa Son Trach, huyén B6 Trach,
tinh Quang Binh (Hinh 1) [5].

Khu vuc Phong Nha - Ké Bang 1a thung lling
hep bi bao boc boi cac day nui cao, dia hinh bi
phan cit manh, cao d6 khong dong déu va thay
ddi 16n tao ra cac vung cao do thép tai cac khu
vuc (Hinh 1): - Xa Xuén Trach va Phuc Trach,
c6 cao do tur 8,0 + 15,0m; - Xa Son Trach 1a ving
ban son dia ¢6 cao do tir 5,0 ~ 12,0m; - Xa Cu
Nam va xa Lién Trach cao tr 2,0 = 5,0m

TAP CHi KHI TUQNG THUY VAN
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(Hinh 2). Hang ndm c6 1 dén 2 tran 1d gdy ngap
trén di¢n rong. Véi céac tran 1i lich st nhu 14
2010, 2016 ngap sau dén 4m, theo két qua tinh
toan hi¢n trang, chénh 1éch myc nudc tai diém
phan thuy hai luu vuce véi [t 2010 1a 5,6m va 1a
10% la 4,5m.

Hinh 2. Quy hoach khu do thi Phong Nha

Hién nay, luu vuc song Son chi thoat i ra
song Gianh, nam sat canh ¢ phia Pong c¢6 luu
vuc song Ly Hoa, c6 cao do th'flp Vo1 cao do tu
1,0 + 4,0m. Luu vuc song Son va Ly Hoa co
duong phan thuy tai vi tri thdp nhét & cao trinh
8,0 + 10,0m. (Hinh 3).

Hinh 3. Dia hinh ha luvu song Son - Ly Hoa

CD Son-Ly Hoa
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Hinh 4. Cdt doc dia hinh tw nhién kénh phan li

Giai phap giam 1i cho song Son chi ¢6 thé 1a
phan 1l va nao vét long dan chir khong cho phép
xay dung hd chira cit 1i. Thuyc té & nude ta di co
nhiéu luu vuc séng mé cac duong tit ndi thong
ra bién dé giam 1i cho cac khu d6 thi khi c6 1
16n, nhu song Pay giam 14 cho Ha Noi, song
Pao Nam Pinh giam 1i cho thanh Phé Nam
Pinh. Bén canh d6 1a cac giai phap phan ld vao
vung cham 1d nhu luvu vyc séong Hong, song
Hoang Long [1], phan li sang luu vuc khéc [2].
Vi song Son, dé giam 1 cho khu vuc PNKB
giai phap thoat 1ii ngang ra bién bang dao kénh
thong song Son vai song Ly Hoa 1a mot trong
cac giai phap dugc chu y, ky vong c6 hi¢u qua.

Bai bdo nay trinh bay giai phap va hiéu qua
thoat 1l ngang ra bién cho luu vuc séng Son,

TAP CHI KHI TUQNG THUY VAN

bang viéc phan 1 sang song Ly Hoa chuyén tat
ra bién. Day 1a két qua nghién ciru dau tién vé
van dé nay cho ving nghién ctru.

2. Phwong phap nghién ctru, mé hinh thiy
Iwre lién lwu vue song Son - Ly Hoa

DPé mo phong, tinh toan hiéu qua cac phuong
an phan 1t m6 hinh MIKE FLOOD duogc st
dung. Pham vi mo6 phong la toan b luu vuc song
Gianh va song Ly Hoa. Bién trén song Gianh
nam phia trén tram thuy van Dong Tam 13,5km,
trén song Son tur Xuan Trach, cach cua dong
Phong Nha 10km vé thuong luu, trén song Ly
Hoa cach thuong luu cau Ly Hoa 5km. Bién
dudi la cua song Gianh va song Ly Hoa.

Mo hinh MIKE 11 duoc xdy dung gdm song
Gianh dai 82.650m; song Son dai 41.350m; song
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Rao Nan dai 11.240m; song Ly Hoa dai 8.420m
va Kénh Pao (tuyén thoat 1a dy kién) tir song
Son sang Song Ly Hoa dai 14.740m (Hinh 5).
Mt cét song tinh todn dugc thu thdp va do moi
bd sung cac nam 2014 va 2018, hoac trich tir ban
d6 DEM, gom: séng Gianh c¢6 74; séng Son vai
57 mat cit; song Ly Hoa c6 13 mat cit; song Rao
Nan ¢6 10 mat cat; Kénh Pao méi 05 mat cit.
Céc cau trén dong chinh dugc dua vao mo phong
trén mo hinh MIKE 11 gdm cau Chg Gét, Minh
Cam, Chau Hoa, Vian Hoa, Quang Hai, Gianh
trén séng Gianh; Ngin Son (cau duong sit) va
Xuan Son trén song Son; dap dang Rao Nan trén
song Rao Nan, cau Ly Hoa trén song Ly Hoa.
Ngoai ra trén nhanh kénh ndi song Son va Ly
Hoa ¢6 b tri cong trinh diéu tiét dang dap nham
khéng ché sy trao ddi nude cho cac phuong an
khéc nhau trong tinh todn. Bién trén ciia m6 hinh
la cac bién dong, bién dudi la myc nudce tai cira
song Gianh va ctra Ly Hoa dugc ap myuc nudc
triéu tai TAn My. Bién luu luong gia nhip khu
gitra dugc tinh tor m6é hinh MIKE NAM va chia
thanh 80 diém nhap luu theo cac tiéu luu vuc.
M5 hinh 2 chiéu m6 phong ving dong bang
ngap li dugc xay dung bang moé hinh MIKE
21FM. Vung 2 chiéu tinh toan trén song Gianh
dugc mo phong tir phia trudce tram thuy van Mai
Hoa, trén song Son tir Xuan Trach va toan bd luu
vuc song Ly Hoa. Ludi tinh toan duoc chia theo

Hinh 5. Mang song tinh toan

BAI BAO KHOA HQC

nguyén tdc min & cac khu vuc c6 dia hinh bién
d6i manh va ven song, thua & cac ving bang
phang. Toan mién tinh todn c6 69.750 phan tu
v6i 26.352 diém nut (Hinh 6), lu6i dia hinh tinh
toan dugc nodi suy tir dir liéu ban dd ti 1&
1:10 000. Trén mé hinh 2 chiéu, cac cong trinh
dang tuyén c6 can nuéc duoc md phong 1a dé
(DIKE) bao gém cac tuyén duong: tinh 16 659,
tinh 10 12A, qudc 16 1A; duong sit, duong Hd
Chi Minh. Budc thoi gian tinh todn ciia mo6 hinh
2 chiéu 16n nhit 1a 1,5 gidy; Hé s6 nham toan
vung ldy trung binh n = 0,33.

M5 hinh MIKE 11 va MIKE 21FM duoc két
nbi dé trao d6i nude voi nhau qua cac lién két
bén la dé cua cac nhanh song dugc mo phong
trong MIKE 11, gdm 13 két ndi bén.

M6 hinh MIKE Flood dugc hiéu chinh véi 1
thuc t& 2016 va kiém dinh véi 1d 2010 bang muc
nudc, luu lugng tai cac tram thuy van va vét 1
nam 2010. Két qua kiém dinh va hiéu chinh qua
trinh muc nude va luu lugng thé hién trén Hinh
7. Két qua kiém dinh cho thiy mé hinh xay dung
da mo phong duoc qua trinh 14, duong myuc nudc
16n nhat, phu hop voi sb lidu thuc do. Hé sd
NASH khi kiém dinh va hiéu chinh tai tram
Pong Tam, Mai Hoa va Quang Minh déu 16n
hon 0,75, chénh 1éch muc nudc tai cac diém vét
18 16n nhét 14 0,30m. Tai khu vuc Phong Nha sai
s dudi 0,07m.

AEREREREREE D

Hinh 6. Ludi mo phong ving dw an
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Hinh 7. Két qua hiéu chinh mé hinh (2016) kiém dinh mé hinh (2010)

3. Két qua tinh hién trang ngép lut

L thang 10/2010 x4y ra tr ngay 2-6 thang
10, dinh 1ii & Pong Tam trén song Gianh vao
ngay 04/10 va trén song Son la ngay 05/10/2010.
Tran lii nay c6 lugng mura 16n nhat di xay ra trén
song Son. Mua 3 ngay 16n nhat ¢ tram Troéc 1a
1001mm, ¢ tram Viét Trung 1a 879mm, ddc bi¢t
& Minh Hoéa la 1442mm, mua 16n nhat trong 24
gio 1a 798mm. Tong luong mua 03 ngay tai Viét
Trung va Trodc c6 tan suat nho hon 0,5%, &
Minh Hoéa la 0,2%.

Tuong tmg v6i dic diém dia hinh, két qua

BAN DO NGAP LUT KHU VUIC PHONG NHA KE BANG
PHUONG AN NG - LU 2010

tinh toan thé hién trén Hinh 8, cho théy, trén
dong chinh song Son c6 03 vi tri c6 chénh léch
muc nudce 1én d6 1a: + Tai cau dudng sat, chénh
Iéch muc nudce 1a 0,45m véi 1t 2010; Trén doan
song tir Cy Nam dén My Trach, véi chiéu dai
6km, dong chay co6 do dbc 0,04%, chénh léch
muc nude dén 2,52m; + Chénh léch muc nuée
gilta song Son va song Ly Hoa voi 14 2010 1a
5,6m, cao do dong chay ¢ phia song Son la
8,Im, phia song Ly Hoa la 2,5m. Véi 1d 10%
chénh I¢ch 1a 4,5m, cao o muc nudc phia song
Son 1a 6,0m, phia song Ly Hoa 1a 1,5m.

BAN DO NGAP LUT KHU VLFC PHONG NHA KE BANG
HUONG TR

-

Lii thuc té 2010

Lii thiét ké 10%

Hinh 8. Ban do ngap lut voi dia hinh hién trang, li thiét ké 10%
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Hién trang khu do6 thi Phong Nha c6 d6 ngép
sdu 16n nhat 1én d&n hon 3,5m. Dién tich ngap
va chiéu sau ngap cac kich ban 1 cu thé:

+ Voi 1t 10%, dién tich ngap lut 1a 398ha.
Ving ngap sau tir 2,5m tré 1én chiém dén 48%
dién tich vung ngép véi dién tich 193ha. Muc
nude 16n nhét trung binh khu vuc 1a 6,76m;

+ Vi 1t 5% dién tich ngap 1a 468ha; ving
ngap siu tir 2,5m tro 1én chiém dén 72% dién
tich ving ngap vdi dién tich 341ha; Muc nude
16n nhat trung binh khu vyc 1a 7,44m;

+ Vi 1t 2% dién tich ngap 1a 542ha; ving
ngap siu tir 2,5m tro 1én chiém dén 85% dién
tich ving ngap voi dién tich 448ha; Muc nude
16n nhat trung binh khu vyc 1a 8,95m;

+ Véi 1 lich str 2010 (v6i tAn suat 1én hon
2%) dién tich ngap la 526ha; vung ngap sau tu
2,5m tré 1én chiém dén 88% dién tich viing ngap
voi dién tich 464ha; Muc nude 1on nhat trung
binh khu vuc 1a 9,44m;

+ Vi 1t lich st 2016 dién tich ngap 1a 542ha;
ving ngdp sau tir 2,5m tro 1én chiém dén 90%
dién tich vung ngap vai dién tich 493ha; Muc
nuée 16n nhét trung binh khu vuc 14 9,87m;

Nhu vay, khu vuc do thi Phong Nha c6 mirc
d6 ngap sau trén dién rong. Voi long dan hién
trang, khi xay dung d6 thi véi cao do san nén du
kién v6i 16n hon 5Sm thi voi 1ii 10% van c6 thé
ngap sau dén 2m, va dén 3m véi lii 2%, véi li
lich str 2010 va 2016 1a hon Sm.

4. Giai phap thoit lii ngang ra bién va hi¢u
qua

4.1. Cac gidi phap thoat lii dwoc nghién ciru

Trén co so két qua diéu tra thyc té tinh hinh
ngap lut, két qua khao sat dia hinh 1ong dan
tuyén song Son, nén dia hinh hé théng cac ban
d6 cua khu vuc, 03 nhom phuong an chinh da
dugc xem xét tinh todn: Nhom 1: Tang kha nang
thoat 1ii trén song Son bang giai phap mé rong
song Son, cac cau trén song Son gém Ngan Son,
Xuan Son c6 cac phuong an 2, 3, 4; Nhom 2:
Phan lii sang Ly Hoa bang giai phap dao kénh
phan 1ii qua séng Ly Hoa (nbi song Son véi song
Ly Hoa), bao gom ca cac giai phap 1én dé, nao
vét song Ly Hoa c6 phuong an 1, 5, 6; Nhom 3:

BAI BAO KHOA HQC

Két hop hai nhom giai phap trén gdm phuong an
7 va 8. Céac phuong an dugc tinh toan véi 1l thue
té nam 2010, 2016, va mua voi tan suat 2%, 5%
va 10%, myuc nudc tai ctra bién dugce tinh cho 02
truong hop 1a: tridu v6i tan sudt 10% va tridu
thyc té ndam 2010 (triéu cuong). Bai bao trinh
bay cu thé két qua tinh toan nhém phuong an 2
bang giai phap phan lii ngang ra bién qua luu vuc
song Ly Hoa, chi tiét cac phuong an nhu sau:

- PA1: Céac phuong an thoat 1i sang cura Ly
Hoa: + DPia hinh song Son nhu hién trang; + Pao
kénh phan 1 sang song Ly Hoa vai chiéu dai
L = 14,720m, chiéu rong day song B = 100m,
cao do day kénh tai dau kénh dao -1,0m, cao do
day kénh & cudi song tai vi tri cdu Ly Hoa -2,0m,
0 déc kénhi=7x 107,

- PA6: Phan 1 két hop nao vét song Ly Hoa.
Dia hinh nhu phuong an 1 (B = 100m; Za = -
1,0m, i =7 x 10-%) két hop nao vét song Ly Hoa
v6i cao d6 day song tai cau Ly Hoa Zes = -2m va
ton cao dé ngan i tran 10%. Cao trinh dinh dé
Ly Hoa tir +3,0 + +3,1m.

4.2. Tinh todn xdc dinh qui mé kénh dao
(PAIl)

Pé tinh toan xac dinh quy mo kénh dao,
phuong an phan I sang Ly Hoa (Phuong 4n 1)
bing kénh thong, ndi song Son va song Ly Hoa
duoc tinh cho 05 kich bao gém: cao do day, do
dbc day va chidu rong day song. Trong cac
phuong 4n nay hé sé mai bo séng dugc tinh toan
v6i m = 1. Céc cao trinh day kénh xem xét gdm:
-1,0m, -2,0m va -3,0m, v&i chiéu rong day kénh
1a B = 100m; cac phuong an chiéu rong day kénh
gém B = 100m, B = 70m, B = 50m xét v&i Za=
-2,0m tinh v&i mua va tridu 10%. Két qua tinh
cho thay:

- Vé dién tich ngép lut: Khi dao kénh phan I,
khu vuc Hung Trach giam ngap lut nhidu nhat
dén 90% dién tich véi do ngap sau 2,5m; khu
vuc do thi Phong Nha chi giam dugc 25% dién
tich ngép lut, nhung véi do sau 16n hon 2,0m thi
giam dugc 50% va khong con do sau ngap trén
3,5m. Khu vuc ha luu song Ly Hoa do dé thap va
bi phan 1l sang lam di¢n tich ngép lut tang cao tr
200ha 1én 1700ha v&i do sau 1én dén 2,0m.

TAP CHi KHI TUQNG THUY VAN
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- V& muc nuéc trén dong chinh séng Son:
Céc phuong an phan 1i [am giam myc nudc tai
ctra dong Phong Nha dén thuong luu cdu Xuan
Son 14 0,65m (v6i P = 10%). Tir Hung Trach vé
ha Iuu song Son giam dugc 1,0m va 16n nhét tai
dau Kénh Pao 1a 1,5m. Tir ngd ba Kénh Dao vé
ha luu séng Son sy thay di mue nude giam dén,
tai cudi song Son myuc nudc chi thay ddi 0,2m.

- Luu luong va tong luong lii thoat qua Kénh

Pao 16n nhat 14 1597m?/s va 145 triéu m>.

Céc truong hop thay doi quy mo Kénh Pao
cho thfiy su sai khac myc nudc va luu lugng 1a
khong dang ké (Bang 1). Bé rong day kénh 16n
nhat 100m, phu hop véi chiéu rong day song Ly
Hoa.

Qua tinh toan, Iya chon phuong an kénh c6 B
= 100m, cao do dau kénh Za = -1,0m dé tinh
toan, so sanh trong cac trudng hop tiép theo.

Bdng 1. Két qua tinh todn cac phwong dn thoat lii sang Ly Hoa mwa va triéu 10%

TT Vi tri HT B =100m de: -2m
| (PAO) Z=-lm Z=-2m Z=-3m B=70m B=50m
I  Muc nuéce (m)
1 Trung tdm d6 thi Phong Nha 6,76 6,27 6,27 6,27 6,28 6,3
2 Cau Xuan Son 6,61 6,05 6,05 6,04 6,06 6,08
3 Nga ba Kénh Dao 5,9 4,49 4,43 4,4 4,55 4,71
4 TL céu Ngan Son 4,39 3,41 3,37 3,34 3,46 3,56
5 Cubi song Son 1,6 1,4 1,39 1,39 1,4 1,42
6 Dau Kénh Pao phia song Son 5,9 4,13 4 3,93 424 4,52
7 Cudi Kénh Dao phia Ly Hoa 1,74 3,7 3,76 3,79 3,63 3,44
8 CauLy Hoa 1,62 2,54 2,58 2,61 2,51 2,4
II  Luu lugng (m’/s)
1 Céu Xuén Son 5013 4519 4521 4522 4516 4511
2 Kénh bao 0 1476 1556 1597 1390 1149
3 CauLy Hoa 721 1584 1653 1691 1546 1434
4 Cau Ngan Son 5561 3942 3873 3835 4002 4182
III Tong lwgng qua kénh dao (10°m’) 0 138 143 145 135 122

4.3. Phwong dan dao kénh thong song Son -
song Ly Hoa két hop nao vét va ton cao dé song
Ly Hoa (PA6)

Trén co s6 Phuong an 1 (lwa chon B = 100m,
Za = -1,0m), tinh toan phuong an phan i két
hop nao vét va ton cao dé song Ly Hoa cho két
qua tai Bang 2:

Dién tich ngép lut va d6 ngép sau tai khu vuc
Hung Trach (ha luu ciu Xuan Son dén nga 3
Kénh Dao) cac phuong an trong nhom khong co6
su thay d6i nhiéu, chi thay doi so v6i hién trang.

Giai phap giam 1i cho song Son c6 hiéu qua
tuong ddi véi dia hinh hién trang, véi 1ii 2016 tai
khu vuc Phong Nha vé muc nude giam 2,25m,
thot gian ngap lut gidm con 1/2 so voi hién trang.
Khi san nén hoan chinh quy hoach véi cao d6

TAP CHi KHI TUQNG THUY VAN

l6n hon 5m, mirc d§ gidm ngdp lut cho vung
nghién ctru 12 rat 16n. Xét 1au dai giai phap thoat
1ii ndy c6 hiéu qua rit 1on va co tinh kha thi.

+ V& muc nude (hay do ngap sau) giam trung
binh trén toan d6 thi la: 0,50m (1& 10%); 0,98m
(1 5%); 1,52m (1t 2%); 1,40m (1t nam 2010) va
1,70m (14 nam 2016).

+ Vé dién tich ngép lut: Tong dién tich ngap
lut g véi 1a 10%, 5%, 2%, 2010, 2016 giam
lan luot 1a: 58ha (8%), 51,5ha (11,6%), 58,2ha
(11,2%), 27,2ha (5%), 44ha (8,2%); Dién tich
ngap lut voi do sau ngap trén 2,5m giam tuong
ung la 7,0ha (4,4%), 93,5ha (27,5%), 108ha
(24%), 73ha (15,6%), 105ha (21,5%).

+ V& thoi gian ngdp lut véi d6 sdu Im giam
khoang 10%, tir 33 gio con 31,5 gio (1 10%),
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38,4 gio con 34,5 gio (14 5%), 42,6 gid con 28,2
gi0 (111 2%), 64,4 gid con 22,5 gid (It ndm 2016).

Véi d6 sau dén 2m thi thoi gian ngap giam
khoang 20% dén 40%, tir 33 gio con 31,5 gio (i
10%), 38,4 gio con 34,5 gio (10 5%), 42,6 gio
con 28,2 gio (1t 2%), 64,4 gid con 19,2 gio (1b
nam 2016).

+ V6i cao trinh san nén xay dung theo quy
hoach khu d6 thi Phong Nha véi cao trinh +5 +
+7,0m thi chi ngép dudi 1m (Id 10%).

V& hiéu qua phan giam i sang song Ly Hoa
c6 thé twong dwong vai giai phap giam 1ii bang
hd chta co dung tich dén 260 triéu m?® (voi 1

BAI BAO KHOA HQC

2%) cho toan luu vuc song Son. Ngoai viéc giam
ngap lut tai khu d6 thi Phong Nha, con [am giam
1 cho ha luu song Gianh, luu lugng dinh 14 trén
song Son tir sau Kénh Pao vé ha luu giam
2000m?/s, giam muc nudc tur 0,5 -:- 1,3m tai My
Trach.

Bén canh viéc giam ngap lut cho khu do thi
Phong Nha thi cling 1am giam lii dang ké & ha
luu song Son phia sau Kénh Pao va lam gia tang
ngap lut cho luu vuc song Ly Hoa véi 1 16n hon
10% vé dién va thoi gian ngap lut 1én gan gap 2
lan.

Badng 2. Téng hop cdc thong sé thuy e, ngdp lut cde phwong dn tinh todn

Két qua tinh toan 10% 5% 2010 2016
HT PA6 HT PA6 HT PA6 HT PA6
1. Khu vue do thi Phong Nha
Cao trinh ngép lut 16n nhat (m) 6,76 627 144 741 944 804 987 7,98
Chiéu sau ngap (h) 16n nhét (m) 4,19 384 6,63 444 781 584 787 743
Thoi gian ngap v6i h = 1m (gio) 333 31,5 384 345 648 63,9
Thoi gian ngdp v6i h = 2m (gid) 141 87 204 14,1 26,7 19,2
Dién tich ngap Iut S (ha) toan bo 398 369 445 394 526 499 542 498
S tmg v6i h > 1,0m 346 340 445 394 516 484 536 480
S tmg véi h>2,0m 212 196 373 328 489 431 514 424
S tmg v6i h >2,5m 162 154 341 247 464 391 493 387
S tmg véi h>3,0m 131 124 300 178 434 361 466 356
2. Khu vue song Ly Hoa
Cao trinh ngép lut 16n nhét (m) 1,62 2,13 1,69 262 222 294 2,14 3,05
Chiéu sau ngap (h) 16n nhét (m) 0,72 0,72 1,04 264 1,57 326 1,57 3,30
Thoi gian ngap v6i h = 0,5m (gid) 00 00 00 252 126 300 61,8 582
Dién tich ngap lut (ha) 190 115 688 1271 1072 1907 1070 1982
S tmg véih>1,0m 8 12250 952 951 1801 951 1840
S mg v6i h >2,0m 203 43 1515 43 1567
Tong lugng qua kénh dao (10°m?) 156,3 271,7 321,8 262,5
Dinh lii qua kénh dao (m®) 1414 2662 3279 3261

5. Két luan va Kién nghi

Giai phap phén i ngang ra bién bang viéc
dao kénh thong song Son va song Ly Hoa da
duoc tinh toan va khéng dinh c6 hiéu qua nhat
dinh trong viéc giam ngap lut cho khu vuc
PNKB, va ha luu song Son, nhung ciing lam gia
tdng ngép lut cho luu vyc song Ly Hoa véi 1
16n.

Qua tinh toan thuy luc lién luu vuc da xac

dinh dugc quy moé giai phap phan lii sang song
Ly Hoa vé6i chiéu dai L = 14.720m, chiéu rong
day song B = 100m, cao do day kénh tai dau
kénh dao -1,0m, cao d6 day kénh & cudi song tai
cau Ly Hoa -2,0m, do dc kénh i =7 x 10°. Bén
canh d6 dé nang cao nang luc thoat Iii can két
hop nao vét song Ly Hoa véi chiéu rong day 1a
100m, cao do day la -2,0m. bé ngan Il tran do
phan 1@ tir sdng Son sang song Ly Hoa can thiét

TAP CHi KHI TUQNG THUY VAN
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t6n cao dé song Ly Hoa dé chdng 1ii voi tan sudt
10%, hodc cao hon.

Hi¢u qua giam 10 cua giai phap phan 1 qua
song Ly Hoa la giam chiéu séu ngap lut tai khu
vuc Phong Nha 0,65 + 1,30m, giam dién tich
ngap lut 5% + 30%, giam thoi gian ngdp lut tir 10
+40%. Vi cao trinh san nén xay dung theo quy
hoach khu d6 thi Phong Nha thi véi 1 10% chi
ngap dudi 1m. Gidi phap phan I sang song Ly
Hoa c6 thé tuong duong véi giai phap giam lii
bang hd chira ¢6 dung tich dén 260 triéu m3 (v6i

giam ngdp lut tai khu d6 thi Phong Nha, n6 con
lam gidm 1 cho vung ha luu song Gianh. Khi
phan 1a sang Ly Hoa lam luu luwong dinh 11 trén
song Son tir sau Kénh Pao vé ha luu giam
2000m?/s, giam muc nudce tir 0,5 + 1,3m tai My
Trach.

Két qua tinh toan cho thay giai phap dé xuit
c6 hiéu qua vé mit thuy lyc, nhung can duoc
nghién ctru chi tiét, hoan chinh voi nhitng danh
gia tac dong dén luu vuc séng Ly Hoa, su 6n
dinh, bién dong cua hai ctra bién.

11 2%) cho toan luu vuc song Son. Ngoai vi¢c
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PROPOSING SOLUTIONS TO REDUCE FLOODING
IN PHONG NHA - KE BANG BY THE CANAL CONNECTING SON
AND LY HOA RIVERS

Le Van Nghi!
'Vietnam academy for water resources

Abstract: Phong Nha - Ke Bang national park has been recognized as a world natural heritage.
This is a famous tourist destination which is planned to develop into an urban area. This area is often
inundated by floods from Son river. The flow direction of Son river is parallel to the coast but it is
separated from the sea by the Ly Hoa river watershed. This paper presents a flood reduction solu-
tion for the PNKB area by horizontal flood diversion through the opening of a channel connecting
Son and Ly Hoa rivers. The channel has a length of 14.70km, a bottom width of 100m, a bottom
slope i= 7 x 107, the bottom elevation at the end of channel is -2.0m. The solution reduces the water
level in the study area from 0.5 +~ 1.5m, reducing the flooded area by 25%, and reducing the flood
time by 40% with recent history events.

Keywords: PNKB, Flood solution, Gianh river, Horizontal flood diversion.
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- CHU TRINH MUA NGAY PEM VA
SU BIEN PONG CUA NO TREN KHU VUC TAY NGUYEN

Nguyén Vin Huin'

Tém tit: Nghién civu ndy tdp trung mé ta su bién dong ngay dém ciia lwong mura theo cdc mia
trong nam, nham xdc dinh ré hon quy ludt muea trén khu viee Tay Neuyén. Khu viee nghién ciru duwoc
phan thanh cdc viing diéu kién dia 1y khdc nhau, sé liéu dwoc sir dung trong la cdc chudi sé liéu muwa
gio tir 1980-2017. Phwrong phdp nghién cieu dwoc dp dung la phwong phdp thong ké khi hqu. Két qua
nhén dwge cho thay phdn bo mua theo thoi gian trong ndm cé suw khdc biét kha ré theo cdc ving dia
I, khu viee phia Bdc, ving trung tdm va phia Nam Tay Nguyén liwong muwa I6n nhdt trong ndam tdp
trung vao thang 8, thang 9; trong khi cac tinh thuoc phia Dong Tdy Nguyén dinh muwa nam lgi lui
vé thang 10, thang 11. Dién bién muwa trong ngay ¢ khu viee phia Bdc va phia Dong thé hién mira
tdp trung nhiéu vao khodng tir 15 - 19 gio, cao nhdt vao 17 gio trong ngay; ving Nam Tdy Nguyén
mura sém hon so véi nhitng viing khdc, cao nhat vao thoi diém 15 gio trong ngay, tir sau 23 gio: dén
10 gio sang la thoi diém cé lwong muea thp trong ngdy trén toan khu vuee Tdy Nguyén. Nhing két
qua nay cé thé dwoc ding trong nghién civu vé sw bién doi mot ngdy dém cia lwong mura ¢ Viét Nam

noi chung, Tay Nguyén noi riéng.

T khoa: Chu trinh muwa ngay dém, mua gio, khu viee Tay Nguyén.

Ban Bién tdp nhan bai: 05/01/2019 Ngay phan bién xong: 15/03/2019 Ngay dang bai:25/04/2019

1. Pit vin dé

Guixing Chan, va cong sy (2008) [1], da st
dung sb liéu vé tinh két hop v6i cac md hinh dé
nghién ctru su bién dong theo khong gian cia
chu trinh mua ngay dém va mua cua luong mua
trén khu vuc déng nam Trung Qudc (SEC). Két
qua cho thdy phan bb khong gian cua cac chu
trinh ngay dém di v6i SEC c6 tinh dao dong
mua manhva c6 su khac biét rd rang gilia cac
khu vyc. Bién d¢ dao dong ngay dém cua lugng
mua khanhé vao mua xuan nhung ddu mua hé
bién d6 dao dong nay 16n hon nhiéu so véi mua
xuan. Theo Tianjun Zhou (2009) [2], [wong mua
trong mua hé phia déng Trung Qudc co bién
trinh ngay rd rét. Mua dat cuc dai vao nura dém
0 phia dong cao nguyén Tay Tang va gitra phia
trén thung ling song Duong T 1a rat rd. Phia
Nam dit lién Trung Qubc va phia Pong Bic
Trung Qudc c6 lugng mua dat 16n nhat vao chiéu
muon. Chu trinh ngay dém cua lugng mua mua

'Dai Khi twong Thity van khu viee Tdy Nguyén
Email: nvhuankttv@gmail.com

hé tai khu vuc trung dong Trung Qudc giira song
Duong Tu va thung ling song Hoang Ha duoc
dic trung boi hai dinh c6 thé so sanh duogc, mot
1a vao budi sang sém, va mdt vao cudi chiéu.
Keiko Yamamoto (2007, 2008) [3] da phan tich
chu trinh ngay cta phan hdi vo tuyén (PHVT) ra
da cua khu vuc phia Bic Thai Lan va phia Béc
Lao béng viéc su dung s6 liéu ra da thoi tiét Vién
Chan (tir nam 2007). Két qua cho thay, vao thang
4, thoi diém trude khi gi6 mua hoat dong, PHVT
trung binh thang ctua khu vuc dat cuc dai xung
quanh 17 gio. Mat khac, cuc dai dao dong xung
quanh 1 gid vao thang 7, thing ma bién trinh
ngay thé hién rat r5. Hé thdng may dbi luu thi di
chuyén tir TAy Nam dén Pong Bic.

Trong nhitng nam gan day, cac nha khoa hoc
trong nudc dd c6 nhitng nghién ctru bude dau vé
hoan luu, co ché, bién dong mua mua & Viét
Nam. Nguyén Purc Ngit (2007) [4] di nghién
clru tac dong ciia ENSO dén thoi tiét, khi hau,
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mai trudng kinh té - xa hoi ¢ Viét Nam. Nghién
curu da tinh toan va chi ra cac dot Elnino, LaN-
ina va tac dong cia nd dén mot sé yéu td khi
tuong thuy van nhu nhiét do, lwong mua, hoat
dong cua bao cho mdt khu vuc cu thé & Viét
Nam. Ng6 Buc Thanh va Phan Van Tan (2012)
[5] da sir dung phwong phap kiém nghiém phi
tham s6 Mann Kendall va phwong phap udc
luong xu thé ciia Sen dé danh gia xu thé bién d6i
cia 7 yéu tb khi twong cho giai doan 1961 -
2007. Két qua cho thdy lwong mua giam & phia
béc vi tuyén 17 va ting & phia nam. Vi Thanh
Hing va cac cong su (2009) [6] di st dung sb
liéu lwong mua ngay tai cic tram quan tric & bay
vung khi hau Viét Nam thoi ky tir ndm 1961 dén
2007 dé xac dinh xu thé bién d6i cua luong mua
ngay cuc dai. Két qua phén tich cho thiy, trong
thoi ky tir nam 1961 dén 2007, hau hét trén khap
ca nude déu thé hién xu thé ting 1én cua luong
mua ngay cuc dai ngoai trir viing dong bang Béc
B6. Pic biét ting manh trong nhitng nim gin
day. Su bién ddi d6 ciing co nhitng khac biét
giita cac thoi doan, trong nhitng thoi doan ngin
xu thé tang/giam 1a khong dong nhat giira cac
vung khi hau. Noéi chung, ¢ Viét nam chua c6
cong trinh nghién ctru nao di cong bd dé cap dén
bién trinh ngay dém cua mwa ngoai trir mot vai
khoa luan tot nghiép dai hoc Khoa hoc Tu nhién
Ha Noi do vay c6 thé noi day 1a nghién ciru dau
tién & Viét Nam vé chu trinh mua ngay dém va
su bién dong cta no trén khu vuc Tay Nguyén.

1
Mean (St, m, t) = v

Trong do: N= (YrZ —Yrl + 1) X Nday; Y1, Yr2 la
nam bt dau va két thac o tir sd lidu

Naay 80 ngay trong thang; Mean la trung binh;

S6 truwong hop c6 mwa R(St,m,t)=0.1

2. S6 liéu va phwong phap nghién ctru

2.1 Nguon sé liéu

S6 lidu duoc su dung trong ludn van la tap sb
liéu mua gio dugc khai thac tir 17 tram khi tuong
trén khu vuc Tay Nguyén.

2.2 Phwong phap xw ly, tinh todn

2.2.1 Xur y 56 liéu

Trén co so cong cu thong ké, cac dic trung
vé mua noi chung va chu trinh mua ndi riéng
trén khu vuc Tay Nguyén s€ dugc xu ly, tinh
toan, phan tich.

Mot gio (trong ngay) dugc xem la c6 mua
néu luong mua do dugc trong gior d6 it nhit bang
0.1 mm. Nhirng truong hop khong mua hodc co
mua nhung lugng mua do dugc dudi 0.1 mm
(thyc té 1a khong do dwoc v6i do chinh xac cua
thiét bi) thi lwong mua duge gan mwa bang 0, coi
nhu khong c6 mua. S6 liéu bi mat (khong thuc
hién quan tric) thi khong duoc bd khuyét. Tom
lai két qua tinh toan trong nghién ctru déu dua
trén bo sb liéu co thuc.

2.2.2 Phuong phap tinh todan

Céc dac trung cua mua dugce xu ly theo tung
gio, tirng ngay, tung thang trong nam, nghia la
cac dac trung dugc xem la ham cua thoi gian
trong ngay, cac thang trong nam va tai cac tram.

Céc dic trung dugce tinh toan gdm:

1. Trung binh mua cua gio thir t cua thang m
tai tram St dugc tinh boi:

(D

Zgi‘;y R(St,y, m,t)

St 1a tram; m 1a thang; t 1a gio.
2. Tan suit mua (Req) vao gid thir t trong
ngay cua thang m cua tram St dugc tinh boi:

)

Rieq (St, m, t) =
Trong d6: R (St,m,t) > 0,1

3. Tan suét bat dau (két thiic) cac sy kién mwa
tung gio trong ngay

Start: Tan suit thoi diém bat diu mot tran

TAP CHI KHI TUQNG THUY VAN

s6 ngay quan trac

mua mua la tdn suat ma tai thoi diém (gio trong
ngay) d6 mua bat dau xay ra ma trudc do khong
cO6 mua.

S6 thang 04 - 2019



BAI BAO KHOA HQC

End: Tan suét két thic mot trdn mua 1a tin  nén “thoi diém bit du mua” sé khong dugc tinh
suat ma tai thoi diém do6 mua cham dut, (tac 1a  cho gio dau tién (1 gio sang), twong tu “thoi
gid tiép theo khong c6 mua). diém két thuc mua” s& khong duoc tinh cho gid

Trong qué trinh xir 1y céc chudi sb lidu duge  Cudi cing cuia ngay (gio thir 24). Nhu vay Start
tach thanh timg thang duoc xem 1a mot quan tric - Freg dugc tinh tir 2h dén 24h va End - Freg

duoc tinh tur 02 gio 23 gio.

Start (St, m, t) = 2 Yo Start (St,y,m,t) * 100% )
(4)

End (St, m, t) =~ Y372, Y% End (St,y,m, t) * 100%

Luuy réng thoi gian bat dau co muwa mot tran  bat dau két thiic mot tran mua duge dinh nghia la

mua dugc dinh nghia 13 it nhat ¢6 2 gid mua lién it nhat ¢6 2 gid lién tuc khong c6 mua.
tuc c6 luong nhd nhét >0,1, thoi gian dugc tinh

Bang 1. Téng lwong miea trung binh nhiéu nam va ti trong

Tong Ti Téng Ti tron Téon
Tén tram Thoiky lwgng trong Thoiky lwgng o/ g ong
N % nim
mua %o mua

XI-IV 2169 11,6
XI-IV 2156 115
XI-IV 2063 11,5
XI-TV 2038 92

1656,4 88,4 1873,3
1657,0 88,5 1872,6
1586,6 88,5 1793,0
2009,8 90,8 2213,6

<< <<
<o X

AnKhé [-1V 16,1 7,1 V-XI 15243 929 1640,3
Ayunpa XI-IV 1066 84 V-XI 11684 916 1275,0
EaHleo XI-TV 1447 73 V-XI 18463 927 1991,0
Bu6nHb XI-IV 1497 96 V-XI 14050 904 1554,7
BMT XI-IV 1567 84 V-XI 1610,6 86,7 1857,0
EaKmat XI-TV 140,977 V-XI 16922 923 1833,1
Lék XI-IV 1338 68 V-XI 18339 932 1967,7
M'Pric -1V 2050 9,6 V-XII 19235 904 2128,5
bakMil XI-1m 167,01 93 IV-X 1637,1 90,7 1804,2
DakNong XI-T 1546 6,1 II-X 2371,0 939 2525.,6
baLat XI-TI 1343 73  IV-XI 16982 92,7 1832,5

Lién Khuong XI-1II 189,8 11,8 IV-X 14232 88,2 1613,0
BaoLdc XII-1I 136,7 4,6 HI-XI 27577 93,4 2952,8

TAP CHi KHI TUQNG THUY VAN
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3. Két qua

Bang 1 cho thdy mua muwa khu vuc Tay
Nguyén kéo dai phd bién khoang 6 thang bit dau
tu khoang thang 5 - 10 hang nam; thoi gian con
lai tir 11 dén 4 nam sau la mua kho. Tuy nhién,
tiy theo ddc diém dia hinh ciia mdi ving thi mua
mua lai c6 nhimng khac biét ddng ké: Cac khu
vuc nui thip va thung ling thdp (An Khé,
Ayunpa, Madrik) mua mua kéo dai 7 thang bat
dau tir thang 5 nhung két thiic cham hon mot
thang khoang thang 12; Vung Tay Nam (Pak
Noéng, Bao Loc) muia mua kéo dai 8, c6 khi dén
9 thang bt dau sém hon & cudi thang 3 hodc dau
thang 4 va két thuc trong thang 10 hodc thang
11. Thoi gian mua 16n tap trung chu yéu trong
cac thang tir 7 - 9, thang c6 lwong mua 16n nhat
1a thang 8. Diéu nay phu hop véi sy phan bd mua
khu vyc nra phia Tay Cao Nguyén. Nhitng vung
thung liing phia dong thoi ky mua 16n da bi cham
di tir mot dén hai thang va thang mua 16n nhat
ciing da dich vé khoang thang 9 - 10 hang nam.
Phan b khong gian cuia lugng mua khu vuc Tay
Nguyén c6 sy phan hoa rt ro theo dia hinh, su
khac biét gitta phia Tay Truong Son va Pong
Truong Son.

3.1. Tan sudt c6 mwa tai cdc gio trong ngay

Nhin chung, d6i voi khu vuc Bic Tay
Nguyén trong cic thang mua khé hau nhu tan
suat xuét hién cac tran mua chi dudi 5% ddi véi
tat ca cac tram, dic biét trong cac thang 1, 2, 3
hau nhu khéng c6, néu ¢ ciing chi xay ra trong
khoang thoi gian 16 - 19h. Trong cac thang 4, 5,
6 tan suat xuat hién cac trin mua ¢ tat ca cac gio
trong ngay ciing chi tir 10 dén 20% thoi gian co
tan sudt cao nhat thudng tap xay ra tir 16 dén
20h. Béi v6i cac thang c¢6 luong mua kha 16n 7,
8, 9 gio ban dém co tan sut cua cac trin mua
cao hon so v6i gio ban ngay. Khoang thoi gian
tir 00h dén 7h tan suat xuat hién 40 - 45% la
khoang thoi gian co tan suat 16n hon so véi cac
gi0 con lai chi khoang 25 - 30%, dac biét la trong
gid tir 02h dén 04h tan suat xudt c6 mua ting 1én
50%, con lai trong khoang thoi gian tir 7h dén
14h tan suét suat hién cac tran mua & tat ca cac

TAP CHI KHI TUQNG THUY VAN

tram co tan suat thip hon va gi tri chi tir 15 -
20% (Hinh 2).

Pbi v6i khu vuc phia Pong Tay Nguyén,
trong cac thang mua kho dbi véi tram Ayupa va
Eakmat hau nhu tan sudt xuét hién cac trin mua
chi duéi 5% dbi véi tat cd cac tram, ddc biét
trong cac thang 1, 2, 3 hiu nhu khong c6, néu co
cling chi xay ra trong khoang thoi gian 16 - 19h
v6i tan suat rit nho. Nhung ddi véi tram An Khé
va Madrak thi khac, ngay mua kho thang 1, 2 van
c6 thé xay ra mua bat cir gio nao trong ngay voi
tan sudt tir 20 - 25% ddi véi tram Madrak, con
v6i An Khé chi xuat hién trong khoang thoi gian
tir 20h hom trude dén 10h hom sau. Khoang thoi
gian con lai khong ¢ xudt hién mua. Trong cac
thang 4, 5, 6 tan sudt xuat hién cac tran mua & tat
ca cac gid trong ngay ciing chi tir 20 dén 25%
thoi gian co tin sudt cao nhat thuong tap xay ra
tir 16 dén 20h. Bdi véi cac thang co lugng mua
kha 16n 7, 8, 9, 10 vao cac gio chiéu mudn va
dém co tin sudt cta cac trAn mua cao hon so véi
gio ban ngay. Khoang thoi gian tir 18h dén 22h
tan suat xuat hién 25 - 30% la khoang thoi gian
c6 tan suat 16n hon so véi cac gid con lai chi
khoang 15 - 20%. Tram Madrak va An Kkhé co
tan suét 1on hon trong thoi gian tir cac thang 11,
12, thang c6 lugng mua 1én nhét tin suit xuit
hién c6 mua 1én dén 30 - 35% co thé xay ra bat
cu thoi gian nao trong ngay.

DP6i v6i khu vuc phia Nam Tay Nguyén,
trong cac thang mua kho ddi voi tram Buédn
Eahleo, Buon Hd, Buon Ma Thudt, Lak hau nhu
tan sudt xuat hién cac tran mua chi dudi 5% ddi
véi tht ca cac tram, dic biét trong cac thang 1, 2,
3 hau nhu khong cé, néu 6 ciing chi xay ra trong
khoang thoi gian 16 - 19h vé6i tan sudt rat nho.
Nhung d6i v6i tram Budn Ho thi khac, ngay mua
kho thang 1, 2 van co thé xay ra mua bat ctr gid
nao trong ngay véi tin suét tir 10 - 15%. Trong
cac thang 4, 5, 6 tan suét xuét hién céc trdn mua
& tat ca cac gio trong ngdy ciing chi tir 20 dén
30% thoi gian c6 tan suit cao nhat thudng tap
xay ra tir 16 dén 20h. Dbi v6i cac thang co lugng
mua kha 16n 7, 8, 9, 10 vao cac gid' chiéu mudn
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va dém co tan suét cua cac trin mua cao hon so
v6i gio ban ngay. Khoang thoi gian tir 18h dén
22h tin sudt xudt hién 25 - 30% la khoang thoi
gian c6 tan sudt 16n hon so vé&i cc gio con lai
chi khoang 15 - 20%. Tram Eahleo trong thang
8 co tan suat 16n nhat tan suat xuét hién c6 mua
1én dén 35 - 40% c6 thé xay ra bat cir thoi gian
nao trong ngay (Hinh 2).Tram Pleiku c6 d6 cao
cao hon so véi tit ca cac tram khac c6 tan suit
16n hon trong thoi gian tir nira dém dén sang, ddc
biét trong thang 8, thang ¢ lugng mua 16n nhat
tan suat xuat hién c6 mua 1én dén 45 - 50% trong
khoang thdi gian tir 00h dén 08h hing ngay.
Piéu nay ciing c¢6 thé cho thay dé cao dia hinh
cling c6 thé tac dong dén tan suat mua. Tan suit
trong mila mua cao gip 2 lan so véi mua khé vao
cac gio trong ngay. Cac dinh budi chiéu tai cac
tram duoc thé hién trong ca hai mua, cho théy su
4m 1én vao ban ngay c6 thé 1a mot co ché quan
trong cho hoat dong ddi luu trong khu vuc Tay
Nguyeén.

3.2 Tan sudt bdt dau mua, két thiic va cuwong
do mua

Hinh 3 cho thiy tn suét gio bat dau co mua
tai hau hét cac tram khoang thoi gian ban ngay (6
- 18 gi0) c6 mua thudng tap trung trong thoi gian
tir 15 dén 18 gio, tan suat 1on nhit luc 18 gio.
Tan suit giam khoang thoi gian ban dém tir 19
dén 05 gio, tan sudt c6 mua trong khoang thoi
gian ban dém thuong tap trung trong thoi gian tur
2 dén 4 gio, tan suat I6n nhét lac 3 gio. Cac tran
mua c6 thé x4y ra bét ctr gi0 nao trong ngay, tuy
nhién tan suit 16n nhit tap trung trong khoang
thoi gian tir 15 - 18 gio, tin sudt nho nhét tir 7
dén 10 gio. Tan suat bit dau c6 mua 16n nhat tai
tram Eahleo xay ra ltc 18 gio, Bao Loc luc 15.

Tan suat gid két thiic c6 mua tai hau hét cac
tram khoang thoi gian ban ngay (6 -18 gio)
thuong tap trung tir 13 dén 15 gid, tin suit 16n
nhit ltc 15 gio. Tan suat két thuc mua trong
khoang thoi gian ban dém (19 dén 5h) tap trung
16n nhat luc 22 gid va 5 gid, tan sudt 16n nhat lic
22 gid. Cac tran mua c6 thé két thic bat ctr gio
nao trong ngay, tuy nhién tan suat 16n nhat tap
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trung trong khoang thoi gian tir 13 - 15 gio dbi
v6i ban ngay, 22 gio d6i voi ban dém, tin sut
nho nhit tir 7 dén 10 gid. Cuong do mua duoc
tach thanh 4 mirc d theo khoang thoi gian mua
(lwong mua trong 1 gid): Cuong do mua nhd:
Luong tir 0,1 - 0,67 mm/gid; mua vua 0,67 - 2,08
mm/gio; mua to 2,08 - 4,17 mm/gio; mua rat to
> 4,17 mm/gio.

Tan suit mua nhe tai hdu hét cac tram cuc dai
tai 6 - 7 gid. Tan suat giam nhanh khi khoang
thoi gian mua 16n hon. Céc trdn mua rét to
(lugng mua > 4,17 mm) c6 thé xdy ra bat cir lic
nao trong ngdy, tuy nhién mua cuc dai mua rat to
tap trung trong khodng thoi gian tur 15 - 18 gio.
Téan suit cuong do mua rat to tai tram Lak va
Yaly c6 tan sudt mua rat to 1a cao nhat.

Két qua cta cac biéu do trong hinh 4 duoc
tom tat trong bang 2. O day cac con s6 duoc dua
ra dudi dang phan trim cua cac gio mua. Hon
60% céc tran mua nam trong khoang thoi gian
mua nhe. Khoang 20 dén 25% (muwa vira) cac gio
c¢6 mua la trong khoang thoi gian tiép theo. Ty 18
phan trim giam nhanh chong d6i véi cac gio
mua to con 8,9 dén 12,3%. Vi cuong do mua
rit to lai c¢6 1y 1& phan trim ting hon so véi
cudng d6 mua rét to 1én dén 10,4 dén 16,7%,
tram Yaly va Lak c6 tan suat cuong do mua rat
to 16n hon & cac tram khac co thé qui cho tram
gan ho 1a nguyén nhan giy ra khac biét nay.

4. Két luan

Mua mua & Tay Nguyén phd bién bat du tir
thang 5, két thiic thang 10, thang 11 hang nam.
Téng lwong mua nim co su phan bd theo vi tri
dialy va diéu kién dia hinh, khu vuc phia tay cua
Tay Nguyén c6 tong lugng mua nim 16n, nguoc
lai khu vuc phia d6ng Tay Nguyén phan 16n déu
c6 tong lugng mua nam nho hon cac noi khac.
Phén bd mua theo thoi gian trong nim cé sy
khac biét kha rd, khu vuc phia bic va ving trung
tam va phia nam Tay Nguyén luong mua 16n
nhat trong ndm tap trung vao thang 8, thang 9,
trong khi cac tinh thudc phia dong Tay Nguyén
dinh mua nam lai [ui vé thang 10, thang 11. Dién
bién mua gid trong ngay khu vuc phia bic va

TAP CHi KHI TUQNG THUY VAN

S6 thang 04 - 2019



BAI BAO KHOA HQC

phia dong mua nhiéu tap trung vao thoi diém tir
15 - 19 gio, cao nhat vao thoi diém 17 gid trong
ngdy; ving tdy nam mua nhiéu sém hon so véi
nhitng ving khéc, dinh mua ngay tir 14 dén 17
gid, cao nhét thoi diém 15 gid trong ngay, tir sau
23 gid dén 10 gid sang 1a thoi diém co luong
mua thip trong ngdy trén toan khu vuc Tay
Nguyén.

C6 thé thdy phan b6 mua & Tay Nguyeén rét rd
theo khong gian, thoi gian, dién bién vé thoi ky
bét dau, két thac mua mua, dién bién mua nam,
mua ngay co lién quan chat ché, diang véi quy

Cdc tram Bic Tay Nguyén

TRAM DAKTO -

Cac tram Dong Tay Nguyén

TRAM AN KHE

luat chung hoat dong cua gi6 mua mua he (gi6
mua tdy nam) cling nhu cac hinh thé thoi tiét
khac chi phéi. Day 1a nghién ctru dau tién cho
thiy cac dic diém cua su thay dbi vé thoi gian va
tan sudt ciia cac tran mua ¢ Tay Nguyén. Nhiing
két qua nay c6 thé duoc dung trong nghién ciru
vé su bién doi mot ngay dém cua luong mua &
Viét Nam noéi chung, Tay Nguyén ndi riéng 1a
rat quan trong do do cé thé sir dung lam tai li¢u
nay dé cai thién cac mo hinh du bao thoi tiét
trong bdi canh hién nay.

Cdc tram Nam Tdy Nguyén

TRAM DAKMIL

TRAM KONTUM

TRAM MDRAK

TRAM DAKNONG

TRAM PLEXU

F ]
TRAM AYUNPA

R —

TRAM DA LAT

TRAM YALY

TRAM EAKMAT

TRAM LIEN KHUONG

A — [ a1

TRUNG HINH CAC TRAM PHIA BAC

L BT T T R

X T——— —r—u
LI LN BN B I BN B N

TRAM BAD LOC

2 - [ & 10 iz 14 16 18

PO

AR —_—

L L Z

Hinh 2. Tan suat co mua tai cac gio trong ngay cac tram
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Bdng 2. Bang tan sudt cuong dé muwea gio: (%)

Tén suit mua Tén suit muwa Tén suit muwa Tz;‘u} suit mua
Tén tram nhé (%) vira(%) to (%) rat to (%)
0,1-0,67 mm 0,67 - 2,08 mm 2,08 - 4,17 mm > 4,17 mm
bak To 51,3 23,9 11,5 13,3
Kon Tum 49,0 232 11,8 16,0
Yaly 45,5 25,4 12,3 16,7
Pleiku 51,4 24.4 11,1 13,1

bik Mil 53,6 21,7 10,4 14,2
béak Nong 53,7 21,7 10,4 14,2
Da Lat 60,4 20,3 8,9 10,4
Lién Khuong 54,8 22,0 9,6 13,6
Bdo Loc 50,3 22,6 11,0 16,2
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DIURNAL VARIATION OF PRECIPITATION DAY-NIGHT
AND CHANGE IN CENTRAL HIGHLAND
Nguyen Van Huan
Central Highland Observatory of Meteorology and Hydrology

Abstract: This study focuses on describing fluctuations of rainfall by seasons in the day and night
to define the principle of precipitation in the Central Highlands. The study area is divided into dif-
ferent geographical conditions, the data used are the series of rainfall data from 1980-2017. The re-
search method used is climate statistics method. The results show that the distribution of rain during
a year is different according to geographical regions, the Northern region, the central region and
the South Central Highlands have the largest rainfall in August. and September; while that of in the
Eastern Highlands of the rain fall back to October and November. Rainfall in the North and East
shows heavy rain in about 3pm to 7pm, the highest amount taken place at Spm in the day; the rain
in South Central Highlands occurs earlier than in other regions, the highest amount is at 3pm, from
1ipm of the day before to 10am of the next day are the time of low rainfall throughout the region in
the Central Highlands. These results can be used in the study of the change of rainfall in Vietnam
in general and in the Central Highlands in particular.

Keywords: Changes of precipitation day-night, Central Highland.
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TOM TAT TINH HINH KHI TUQONG
THANG 3 NAM 2019

rong thang 3/2019 nhiét d trung

I binh thang trén pham vi ca nudc

phd bién cao hon so vdi TBNN

cung thoi ky, riéng tai khu vuc Trung Bo cao

hon tir 1,5-2,5 d6 so voi TBNN cung thoi ky;

Trong thang 3/2019 tong lwong mua phd

bién thap hon so v&i trung binh nhidu nam

(TBNN) cung thoi ky, dac bié¢t tai khu vuc

Tay Bic va Viét Bic tong luong mua thap

hon tir 20-50 mm. Riéng mot s6 diém mua

cuc bo tai Bic Trung Bo va mién bong Nam
B0 cao hon TBNN.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét:

+ Khong khi lanh:

Trong thang di xudt hién cac dot khong
khi lanh nhu sau:

- Sang som ngay 06/3, do tac dong cua
khong khi lanh két hop véi dong xiét gio tay
trén cao nén tai Bic BO troi chuyén rét, nhiét
do thép nhét tai mot sé noi vung nui cao nhu
sau : Mau Son 8,0°C, Trung Khanh 12,0°C,
Lang Son 12,80C, Tam Pao 12,4°C, Pong
Vin 11,4°C, Sa Pa 10,2°C... O khu vuc Béc
vinh Bic Bo ¢o gi6 Pong Bic manh cép 53,
c6 lac cap 6, giat cap 7.

- bém 09/3, do anh hudng cua khong khi
lanh tang cuong nén nhiét do & cac tinh Bic
Bo giam thém, troi tiép tuc rét (Mau Son
7,2°C, Trung Khanh 12,3°C, Tam Dao
11,0°C, Pong Vin 10,30C, Sa Pa 10,6°C...).
O khu vyc Bic vinh Bic Bo gio Pong Bac
manh cép 5.

- Do anh hudng cia khong khi lanh dém

14 nén tir ngay 15 tai cac tinh phia Dong Bac
BO troi chuyén rét, nhiét do thép nhét tai mot
s6 noi nhu sau: Mau Son 9,4°C, Trung
Khanh 13,4°C, Tam Dao 13,20C, Déng Vian
10,2°C, Sa Pa 11,5°C...). O khu vuc Bic vinh
Bic Bo ¢6 gié Pong Bic manh cip 5.

- Do anh huong cua dot khong khi lanh
ngay 23/3 nén tir ngay 24/3 tai cac tinh phia
Pong Bic Bo troi chuyén rét nhiét do thap
nhit phd bién tir 14-17 d6, mot sé noi thip
hon nhu Mau Son 6,7°C, Trung Khanh
11,7°C, Tam Pao 12,2°C, Sa Pa 10,1°C... O
khu vic Béc vinh Bic Bo ¢6 gio Pong Béc
manh cip 6, c6 lac giat cap 7.

+ Mua vira, mua to:

Trong thang di dién ra nhiing dot mua
dang chu y nhu sau:

- Ttr ngay 04-10/3 do lién tiép anh huong
ctiia khong khi lanh két hop véi hoi tu gio
trén muc cao nén khu vuc phia Pong Bic
Bo, Bic Trung B0, da c¢6 mua di¢n rdng,
riéng ngay 04/3, da c6 noi mua vura, mua to
nhu Bic Son (Lang Son) 61mm, Lang Son
43mm, Quynh Luu (Nghé An) 40mm, Nhu
Xuan (Thanh Hoa) 35mm...

- Tir ngay 23-26/3 do anh huong két hop
ctia ridnh ap thap bi nén va sy hoi tu cua doi
gi6 Tay nén khu vuc phia Pong Bic Bo va
Trung Bo da c6 mua dién rong, riéng ngay
23 tai cac tinh tir Thanh Hoa dén Quang Tri
mot s6 noi ¢ lugng mua 16n nhu: Ba Pon
(Quang Binh) 50mm, Dong Ha (Quang Tri)
44mm, Ky Anh (Ha Tinh) 48mm, ...

- Ngay 29/3, do anh hudng cua ranh gio
tay 0 d6 cao 5000m khu vuc Bic Bo ¢ mua,
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c6 noi c6 mua vira dén mua to voi tong
luong mua phé bién tir 15-30mm, mot sd noi
cao hon nhu Hiép Hoa (Bic Giang) 41mm,
Tam DPuong (Lai Chau) 36mm, ...

Trong thang 3/2019 tong lugng mua phd
bién thap hon so vdi TBNN cung thoi ky,
dac biét tai khu vuc Tay Bic va Viét Bac
thap hon tir 20-50 mm. Riéng mot s diém
mua cuc bd tai Bic Trung BO va mién Dong
Nam B¢ cao hon TBNN.

2. Tinh hinh nhiét d¢

Nhiét do trung binh thang 3/2019 trén ca
nuéc déu cao hon so véi TBNN cung thoi
ky. Trong do, tai Bic Bo cao hon phd bién &
tir 1,0-2,0°C; khu vuc Trung Bo phd bién cao
hon tir 1,5-2,5°C; cac khu vuc con lai co
nhiét d trung binh thang cao hon tur 0,5-
1,0°C so v4i TBNN cung thoi ky.

Noi c6 nhiét d6 cao nhat 1a Tuyén Hoa
(Quang Binh): 39,3°C (ngay 21) Noi cb
nhiét 46 thap nhat 1a Mau Son (Lang Son):
6.7°C (ngay 24).

3. Tinh hinh mwa

Trong thang 3/2019, tong luong mua
thang phd bién thap hon so véi TBNN ciing
thoi ky, dic biét tai khu vuc Tay Béc va Viét
Bic thap hon tir 20-50 mm. Riéng mot s6 noi
tai Bac Trung B6 va mién Pong Nam Bo xay
ra mua cyc bd nén 1am cho tong lugng mua
thang cao hon TBNN.

Noi ¢6 lwong mua thang cao nhat 1a Bao
Loc (Lam Dong): 184mm, cao hon so véi
TBNN la 87mm. Nhiéu noi tai khu vuc Nam
B§ ca thang khong c6 mua.

4. Tinh hinh ning:

Tong sb gio nang trong thang 03/2019 &
khu vyc trung du va dong bang Béc B, khu
vuc Bic va Trung Trung Bo hau hét déu cao
hon so vo1 TBNN cung thoi ky, cac noi khéac
thap hon so véi TBNN.

TAP CHI KHI TUQNG THUY VAN

Noi ¢6 s6 gid ning cao nhit 1a Ham Téan
(Binh Thuan): 302 gid, thap hon TBNN cling
thoi ky 11 gio.

Noi ¢6 s6 gio nang thip nhat 1a Bic
Giang: 22 gio, cao hon TBNN cung thoi ky
4 gio.

KHI TUQNG NONG NGHIEP

Diéu kién khi tugng néng nghiép thang
111/2019 & nhiéu ving cua nudc ta di cod
nhiéu chuyén bién theo huodng thuan 1gi cho
san xuat nong nghiép. O cac tinh Mién Bic
nén nhiét kha, néng nhiéu. Luong mua va sb
ngay mua da ting hon so véi thang trude,
cac con dong, mua phin, mua rao di bd sung
phan nao lugng nudc thiéu hut kéo dai nhicu
thang qua, bén canh dé lugng bdc hoi trong
thang giam dan dén dién tich bi han ciing
giam xudng. Cudi thang, tiép tuc gieo trong
cac loai rau mau con thoi vu va cham soc lua
dang thoi ky dé nhanh. Tuy nhién, diéu kién
thoi tiét am, am, s6 ngay mua phun nhiéu
ciing 1a diéu kién thuan loi cho sau bénh phat
trién

O Mién Nam dang trong thoi ky mua kho
nén mot sé dia phuong van trong tinh trang
thiéu nudc cho san xuit nong nghiép. Tuy
nhién, trong thang di xuat hién rai rac cac
con mua trai mua & mot sb noi tao diéu kién
thuan loi cho cdy trong sinh truong va phat
trién. Trong thang cac dia phuong phia Nam
chu yéu thu hoach ltia dong xuan; mot s6 tinh
bat dau xudng gidng lta hé thu va gieo trong
rau mau, cdy cong nghiép ngan ngay vu hé
thu

Thang chuyén tiép tir mua lanh sang mua
nong, hay tor mua mua it sang mua mua
nhiéu, nén dién bién cia thoi tiét kha ha khéc
do cac hé thong thoi tiét mua dong va mua ha
tranh chip nhau anh huong, Hé qua 1a co
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mua rao va dong nhiéu noi khi khong khi
lanh tran xubng. Cac ving cao va ndi cao
loai hinh thoi tiét nguy hiém nhu 16¢ xo4y,
gi6 giat manh, mua da trong con dong xay
ra.

1. Péi véi cay laa

* Lta Pong xuan: Tinh cudi thang
I11/2019, ca nudc da gieo tréng duoc 3.087,2
nghin ha lua déng xuan, bang 100,8% cung
ky nam trude, bao gdbm: Céc dia phuwong phia
Bic dat 1.088,4 nghin ha, bang 99,6%; cac
dia phuong phia Nam dat 1.998,8 nghin ha,
bang 101,4%..

Cdc tinh mién Bic:

Tién do gieo trong lia Pong xuan co ban
da hoan thanh. Thoi tiét ndng 4m cliing ngudn
nude tudi doi dao tao didu kién thuan loi cho
cdy Ita sinh truong va phat trién. Laa dong
xuan trén cac vung dong bang Bic Bo va
Bic Trung Bo phan 16n dién tich dang trong
thoi ki dé nhanh, tra xuan sém da chuyén
sang thoi ki ding cai. Nhin chung, do dugc
canh bao vé tinh trang han han co thé kéo dai
nén cong tac thuy loi & phan Ién cac tinh
déng béng Bic BO di duoc chuén bi tét, lta
dong xuan trén cac dia ban c6 du nudc tudi
dudng, trang thai sinh trudng tir trung binh
dén kha. Cac tinh thudc dia ban mién nai do
anh huong cua rét dam rét hai dau vu, nén
tiép tuc hoan thanh tién do gieo ciy lua dong
xuan trong khung thoi vu cho phép. Tuy
nhién, du bao thoi gian téi mua nhiéu, 6 4m
cao s& khién sau bénh gay hai trén lta dién
bién phtrc tap, nhat 1a bénh dao 6n, siu cudn
14, sau duc than, ray cac loai..., nganh nong
nghiép can theo ddi sat dién bién tinh hinh
sdu bénh, xtr 1y kip thoi cac 6 bénh dé khong
anh huong dén su phat trién cua ciy lta

Cic tinh mién Nam:

Tinh trang khé han Nam Trung Bo va

TINH HINH KHi TUQNG THUY VAN

Nam B6 van chua duge cai thién, Nhiéu khu
vuc ca thang khong c6 mua: Binh Pinh, Phu
Yén, Xuan Loc, Tan Son Nhat, Viing Tau,
Moc Hoa, Phudc Long, Can Tho, S6c Trang,
Ba Tri, My Tho hodc lugng mua khong déang
ké: céc tinh Khanh Hoa, Ninh Thuan, Binh
Thuéan lugng mua dudi 20mm; Bac Liéu
(2mm), Cang Long (2mm), Tay Ninh
(9mm), Chau Déc (10mm)... trong khi d6 véi
nén nhiét cao, néng nong, dac biét khu vuc
Dong Nam B9 gio Tay kho ndng xdy ra & cac
dia phuong, trong d6 c6 nhitng ving xudt
hién 19, 20 ngay ning néng nhu Tan Son
Nhéat, ddng Phu... 1am luong bdc hoi thang
tang cao pho bién tir 77mm dén 207mm cong
thém gié chudng thoi manh gy thiéu nudc
nghiém trong lam nhiéu ving dang phai d6i
mat vdi tinh trang han han, cac vung ven
bién & ddng bang song Ciru Long nhu Tién
Giang, Kién Giang, Bén Tre... nudc min
tran vao de doa san xudt nong nghiép va
nguodn nudc sinh hoat cta ngudi dan gip
nhiéu kho khian Khu vuc Tay Nguyén tuy
luong mua va s6 ngdy mua trong thang III
da ting 1én so v4i thang IT nhung van khong
du nude cho cdy trong sinh trudng, phat
trién. Mic du chua bude vao thoi ky dinh
diém cua mua kho han, nhung hién nay
nhiéu ho, dép thuy loi & cac tinh Tdy Nguyén
d3 syt giam ngudn nudc nghiém trong so
cung ky niam trudc tham chi nhiéu hd d3 can
tro day, ngudi dan khong con nudc dé tudi
tiéu cho cdy trong. Hién nay c6 khoang
626ha laa va mau ¢ tinh Dak Nong bi thiéu
nude tudi. Dy bao, tinh hinh han han s& dién
ra hét ste khdc liét, de doa 30.000ha (gém
26.000ha cay lau nam va 4.000ha lta, mau)
trén dia ban Tai cac dia phuong phia Nam,
dién tich gieo trong lta déng xuan ving
Pong bang song Ciru Long nim nay dat
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1.601,5 nghin ha, bang 101,8% so véi clng
ky nam trudc, trong d6 di¢n tich lua tang chu
yéu & Ca Mau vé6i 37,9 nghin ha do chuyén
d6i mua vu tir lia mua sang laa dong xuén.
Pén nay, ving Pong bang song Ciru Long
c6 1.042,6 nghin ha lta dong xuan cho thu
hoach, chiém 65,1% dién tich Xuéng giéng,
tang 64,8% so voi cung ky nam 2018 do
khong bi anh huéng boi mua i va triéu
cuong nhu nim trude. Tuy nhién, ning néng
kéo dai gdy anh huong téi chat lugng va
ning suat ctia nhing tra lta sém. San luong
lua déng xudn toan ving Pong bang song
Cuu Long udc tinh dat 10,8 tri¢u tan, giam
37,9 nghin tan so véi vu dong xuan trudc;
nang suét udc tinh dat 67,4 ta/ha, giam 1,5
ta/ha. Ciing dén cudi thang I11, cac tinh Pong
bang song Ctru Long co ban hoan thanh thu
hoach Ita vu mua 2018-2019. Theo bao cao
so bg cua cac dia phuong, dién tich gieo
trong toan ving dat 171,7 nghin ha, giam
25,6 nghin ha so voi1 vu lua mua trudc; nang
suét udc tinh dat 46,4 ta/ha, tang 0,3 ta/ha;
san lugng dat 797,2 nghin tan, giam 112,3
nghin tin. Viéc chuyén ddi dién tich tir gieo
trong lua mua sang lua dong xuan tai tinh Ca
Mau di anh huodng t6i két qua san xuét vu
mua cia ving Pong bang song Ciru Long,
ddng thoi nang suat lta giam do mua mua
két thiic sém, mot phan dién tich laa tom bi
nhiém man dan dén san lugng lta cua tinh
Ca Mau giam 206,7 nghin tin so v&i vu mua
nam trudce.

2. P6i véi cac loai rau mau va ciy cong
nghiép

Cung voi viée gieo cdy lta Pong xuan,
tinh cudi thang III, cac dia phuong trong ca
nude da gieo trong dugc 346,8 nghin ha ngo,
bang 102,9% cung ky nam trudc; 62,3 nghin
ha khoai lang, bang 98,9%; 120,8 nghin ha

TAP CHI KHI TUQNG THUY VAN

lac, béng 98,2%; 14,9 nghin ha d6 tuong,
bﬁng 103,5%; 520,8 nghin ha rau dau, béng
102,8%. Theo Tong cuc Théng ke, quy I
nam 2019, Trong quy 1/2019, mot s6 cay
cong nghi¢p lau nam da cho thu hoach, trong
do6: san luong cao su udc tinh dat 121,5
nghin tan, ting 3,6% so véi ciing ky nam
trude; che bup dat 86,1 nghin tan, tang 2,6%;
hd tiéu dat 137,6 nghin tan, giam 1,4%; diéu
dat 166,7 nghin tan, giam 8,5%. San luong
mot sb loai cdy dn qua ting kha: chudi udc
tinh dat 528,2 nghin tan, tang 2,4% so voi
cung ky nam 2018; cam dat 375,3 nghin tan,
tang 8,6%; dua dat 190,2 nghin tan, tang
6,7%; xoai dat 185 nghin tan, ting 4,8%. Ché
16m bup hai 6 Ba Vi va Moc Chau, trang thai
sinh truong trung binh dén kha; do am dat
trung binh. Che 16n 14 that th nhat & Pha
Ho, trang thai sinh trudng trung binh, dat Am
Ngé xuin khu vuc Trung du va mién ndi
dang trong giai doan co, trang thai sinh
truong binh thuong.

Mién Trung lac dang trong giai doan nod
hoa, trang thai sinh truéng trung binh; dau
tuong trong giai doan ra qua, no hoa, trang
thai sinh truong trung binh. Ca phé ¢ Tay
Nguyén dang né hoa, sinh truong tot trén dat
am. Ca phé ¢ Xuén Loc trong giai doan hinh
ra hoa va thanh qua, trang thai sinh truéng
trung binh.

TINH HINH THUY VAN

1. Bic B

Muc nude cac song thuong luu hé thong
sOng Héng- Thai Binh tiép tuc bién doi cham
voi xu thé xuéng dan, ha luu tiép tuc chiu
anh huong boi su diéu tiét cua cac hd chia
thugng ngudn va thay triéu. Ngudn dong
chay so véi trung binh nhiéu nim (TBNN)
trén song Pa, song Gam va ha luu séng
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PAC TRUNG MOQT SO YEU TO KHi TUQONG

6 Nhiét d (°C) Do 4m (%)
thur . , Cao nhét Thip nhat ,
TEN TRAM Trung [ Chuan Trung Thz‘gp
tw binh sai | Trune | Tuvét | Trung | Tuyat . binh | nhat | Ngay
binh | a1 | N | i | a6 | N
1 [Tam PBuong 2031 14 | 251 | 305 ] 30 16.6 | 13.2 3 77 33 22
2 |bién Bién 236 1.8 | 315|354 | 23 19.0 | 14.8 11 74 32 21
3 [SonLa 221 2.1 | 29.0 | 33.0 ] 21 17.7 1 14.4 12 73 24 21
4 |[SaPa 154 1.5 [ 19.7 | 252 22 125 | 8.7 11 85 41 22
5 |Lao Cai 231 25 | 272|332 21 204 | 179 12 82 39 3
6 |Yén Bai 219 | 22 | 251 | 307 ] 22 19.8 1 15.4 12 79 60 11
7 |Ha Giang 221 1.8 | 259 | 316 | 21 19.7 1 17.4 7 83 53 3
8 [Tuyén Quang 224 25 | 256 | 31.7) 22 | 203 ]| 164 7 83 56 11
9 |Lang Son 190 0.8 [ 22.8 | 30.7( 22 16.6 | 11.4 12 87 52 11
10 |Cao Béng 1991 09 [ 24.7] 33.0 | 21 1721 134 12 86 50 11
11 |Thai Nguyén 219 | 2.1 | 251 | 303 | 31 199 | 15.8 8 83 50 11
12 |Bic Giang 219 20 | 25.0 | 30.6 | 22 19.8 1 15.0 [ 25 84 50 12
13 |Phu Tho 21.7 1 1.9 | 25.0 | 305 | 22 19.7 | 15.9 12 89 61 11
14 |Hoa Binh 2271 20 | 269 | 33.7| 21 20.1 | 16.5 | 25 82 49 12
15 |Ha Noi (Ha Bong) 226 | 24 | 259 | 318 21 20.6 | 16.2 | 25 81 49 12
16 |Tién Yén 209 | 20 | 237294 22 19.1 | 14.9 12 91 63 11
17 |Bai Chay 2171 25 ] 239 | 29.0 3 20.0 | 16.2 | 25 89 58 12
18 [Phu Lién 214 23 | 243|295 ] 30 19.6 | 155 25 96 59 12
19 |Thai Binh 21.7 1 22 | 243 | 28.8 | 31 20.8 | 15.7 | 25 93 57 12
20 |Nam DBinh 220 22 | 253|302 31 199 1 155 24 89 53 12
21 |Thanh Hoa 224 26 | 25.1 | 29.7 | 31 208 | 17.2 | 24 91 62 12
22 |Vinh 2321 29 ] 260 | 31.8 ] 21 214 | 184 11 91 69 12
23 D(‘A)ng Hoi 246 | 29 | 279 | 31.7 6 22.6 1 20.0 | 25 84 64 6
24 |Hué 255 24 | 302 (354 22 |223] 192 1 89 56 6
25 |PaNing 263 | 22 | 30.0 (316 29 |242] 22.0 1 83 54 27
26 |Quang ngai 26.6 | 22 | 31.5 (334 29 | 234 | 20.1 2 83 48 1
27 |Quy Nhon 2731 2.0 | 30.5 | 32.6 18 [ 252 ] 22,5 2 82 45 18
28 |Play Cu 2421 1.5 | 31.8 | 340 7 19.5 ] 15.8 19 72 24 18
29 |Buon Ma Thuot 262 | 1.5 | 33.1 | 352 11 21.5 | 185 2 70 34 4
30 [ba Lat 1871 04 [ 25.6 | 27.6 5 14.1 | 8.8 2 75 28 5
31 |Nha Trang 2741 1.6 | 30.8 | 325 | 21 2441 220 3 53 53 21
32 |Phan Thiét 2771 1.2 | 31.7 [ 335 23 | 248 | 22.2 3 78 58 3
33 |Viing Tau 284 0.6 | 31.6 | 32.6 18 | 26.6 | 24.0 6 75 67 2
34 |Tay Ninh 288 1 0.6 | 350 37.2 11 245 | 22.1 5 72 43 27
35 |T.P H-C-M 29.6 | 1.7 | 351 | 372 | 26 | 26.6 | 24.5 5 68 34 18
36 |Tién giang 283 0.7 | 33.0 (349 | 30 | 2521 21.0 5 78 46 30
37 |Céan Tho 285 | 1.2 | 342 | 35.7 11 246 | 213 3 74 39 6
38 |Soc Trang 2791 0.7 | 335 | 348 | 28 | 24.0| 20.3 5 77 48 4
39 |Rach Gia 2871 0.5 | 32.8 | 345 13 | 25.0 | 22.5 3 75 45 13
40 |Ca Mau 286 [ 1.8 | 33.0| 346 | 29 | 256 | 22.2 3 77 46 4

Ghi cha: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 03 NAM 2019

Lwong mua (mm) Llr(_)'lzlgnl;))c hot Gid niing S6 ngay
S6 ngay lien | g4 Gio tay kho
Téng | Chudn| Cao | Ngay tuc ngay | Téng | Cao | Ngay| Téng [ Chudn nong Mua
sO sai | nhat 5 5 co sO | nhat sO sai Dén hun
| 4 | e [von] )
51 -27 36 29 10 3 5 100 7 23 | 192 | -11 0 0 3 0
17 -39 14 7 20 2 3 90 5 22 | 224 41 4 0 2 0
23 -17 11 27 11 3 7 92 7 21 | 200 30 0 0 6 0
92 -14 33 7 5 6 17 68 14 22 | 162 6 0 0 3 3
49 -11 19 29 8 4 10 91 5 3 118 13 0 0 4 0
26 -48 5 5 3 6 20 46 3 3 43 -2 0 0 2 18
70 20 31 19 4 5 15 54 36 3 90 16 0 0 5 4
16 -28 5 7 8 4 11 54 4 24 70 15 0 0 0 12
78 25 43 5 7 6 14 32 2 11 53 -8 0 0 4 8
42 3 14 7 9 6 11 45 4 21 74 -5 0 0 2 6
45 -10 18 29 6 4 16 69 4 10 45 -4 0 0 3 9
47 29 32 29 6 4 14 54 4 10 22 -28 0 0 1 7
46 -4 8 7 4 6 18 42 3 4 35 -15 0 0 4 0
10 -17 4 15 9 3 9 52 3 13 88 13 0 0 0 0
15 -29 4 6 7 4 12 56 3 28 45 -1 0 0 1 10
56 4 23 29 3 7 20 29 2 12 41 1 0 0 1 0
33 -10 15 29 6 7 16 35 2 13 30 -16 0 0 1 2
22 -26 4 17 3 5 15 27 3 30 31 -9 0 0 2 10
51 5 22 4 4 5 14 26 2 4 28 -13 0 0 1 13
39 -12 16 4 6 5 12 43 3 2 42 -2 0 0 2 8
31 -10 25 4 4 3 11 36 2 12 67 13 0 0 1 16
53 6 20 5 6 5 17 34 2 14 76 12 0 0 1 0
4 -40 3 24 13 2 7 61 3 12 | 130 32 0 0 4 0
9 -38 5 29 12 3 8 22 3 22 | 158 44 0 0 2 1
34 12 22 24 23 3 5 70 4 4 188 6 0 0 3 0
20 -18 14 24 15 1 3 61 3 2 226 9 0 0 1 0
- -24 - - 31 0 0 100 6 4 276 7 0 0 0 0
8 -20 8 22 21 2 3 108 5 6 271 -4 0 0 3 0
22 0 18 30 17 2 3 131 | 57 25 | 257 | -17 2 0 2 0
100 50 28 21 7 4 11 60 4 5 221 | -48 0 0 4 0
19 -13 17 24 23 2 3 127 | 64 22 | 270 6 0 0 0 0
- -5 - - 19 1 1 131 7 26 | 302 -8 0 0 0 0
- -5 - - 31 0 0 110 5 26 | 297 4 0 0 0 0
9 -17 9 16 15 1 1 152 6 27 | 253 | -27 13 0 2 0
- -10 - - 23 1 1 147 7 26 | 264 -8 18 3 0 0
- -4 - - 30 0 0 107 5 26 | 297 | -10 0 0 0 0
- -10 - - 31 0 0 118 | 47 26 | 295 7 4 0 1 0
- -13 - - 24 1 1 104 4 27 | 291 19 0 0 1 0
41 5 33 23 15 4 6 120 5 13 | 291 50 0 0 2 0
13 -21 7 24 21 1 2 114 | 47 14 ] 295 43 0 0 0 0
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Hinh 1: Ban dé chuan sai nhiét do thang 3 - 2019 so véi TBNN (do C)
(Theo cong dién Clim hang thang)
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Hinh 2: Ban do ludng mua thang 3 - 2019 (mm)
(Theo cong dién Clim hang thang)
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Hong 16n hon TBNN tir 30-200% (16n nhét
tai hd Hoa Binh do su diéu tiét phat dién tir
thuy dién Son La), trén song Thao, song
Chay va hy luu song L6 nhé hon TBNN tur
20-80%. Muyc nude thap nhat chudi quan tric
da xudt hién trén song Lo tai Tuyén Quang.

Trén song Pa, myuc nudc cao nhat thang
tai Muong Lay 1a 213,93m (19h ngay 13),
thap nhat 1a 207,72m (19h ngay 31); muc
nuoc trung binh thang 14 211,89m; tai Ta Bu
muc nudc cao nhat thang 1a 111,86m (04h
ngay 31); thip nhat 1a 106,45m (07h ngay
01), myc nudc trung binh thang 1a 108,79m.
Luu luong 16n nhat thang dén hd Hoa Binh
14 2074m3/s (13h ngay 26), nho nhét thang 1a
40m3/s (1h ngay 1); luu lugng trung binh
thang 1093m?/s, 16n hon 202% so véi TBNN
(362m3/s) cung ky. Luc 19 gio ngay 31/3,
muc nude hd Hoa Binh 14 110,94m, cao hon
cung ky nam 2018 (107,80m) 1a 3,14m.

Trén song Thao, tai tram Yén Bai, muc
nudc cao nhat thang 14 25,17m (19h ngay 6);
thip nhit 1a 24,32m (16h ngay 03), muc
nudc trung binh thang 1a 24,32m, cao hon
TBNN cung ky (24,21m) 1a 0,11 m.

Trén song Lo tai Tuyén Quang, myc nudc
cao nhat thang 1a 15,48m (4h ngay 28); thap
nhat 13,62m (19h ngay 18) - thap nhat trong
chudi quan tric, myc nudc trung binh théng
la 14,43m, thdp hon TBNN cung ky
(14,96m) 1a 0,53m.

Trén song Héng tai Ha NO1, muc nudc
cao nhat thang 13 1,64m (07h ngay 31), myc
nudce thap nhit xuéng mac 0,36m (Oh ngay
19), myc nudce trung binh 1a 1,03m, thép hon
TBNN (2,68m) 1a 1,65m, thap hon cung ky
nam 2018 (0,01m).

Trén song Thai Binh tai Pha Lai muc
nudc cao nhat thang 1a 1,30m (7h ngay 18),
thap nhat -0,08m (16h ngay 14), muc nudc

TINH HINH KHi TUQNG THUY VAN

trung binh thang 13 0,55m, thap hon TBNN
cung ky (0,81 m) 1a 0,26m.

2. Trung B¢ va Tay Nguyén

Khu vuc Bic Trung Bg: Muc nudc trén
cac song bién doi cham theo xu thé xudng
dan.

Luu lugng dong chay trén cac song &
Thanh Hoéa thip hon TBNN tir 20-25%, cac
song & Nghé An thap hon tir 72-76%, céc
song ¢ Ha Tinh thap hon tir 20-25%.

Khu vuc Trung Trung Bo: Muc nudc trén
cac song bién d6i cham, riéng song Kién
Giang (Quang Binh) tir ngay 23-24/3 c6 dao
dong nho.

Luu lugng dong chay trén song Ta Trach
tai Thuong Nhat (Thira Thién Hué) thap hon
TBNN 28%, song Thu Bon tai Nong Son
(Quang Nam) va song Tra Khuc tai Son
Giang (Quang Ngai) cao hon TBNN tur 12-
44%.

Khu vgc Nam Trung B: Muc nudc trén
cac song bién doi cham.

Luu luong dong chay trén cac song it bién
d6i, pho bién thap hon so véi TBNN cung ky
tur 40-90%. Riéng song La Nga tai Ta Pao
cao hon 15% so véi TBNN cung ky, song
Liy tai Song Lity cao hon 80% so vé1 TBNN
cung ky.

Khu vuc Tay Nguyén: Tt ngay 10-11/3,
trén song Cam Ly tai tram Thanh Binh xuét
hién 1 dot dao dong vadi bién do 0,5-1,0m,
cac song khac & khu vuc Tay Nguyén dao
dong theo diéu tiét ciia ho chira.

Luu lugng dong chay trén song DakBla
tai Kon Tum cao hon TBNN 12%, trén song
Srépok tai Giang Son thap hon TBNN 36%
so cung ky.

Tinh hinh hé chira:

Ho6 thiy loi: Cac ho chira thiyy loi vira va
16n tir Thanh Héa dén Thira Thién Hué dat tir

TAP CHi KHI TUQNG THUY VAN
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50-80% dung tich thiét ké (DTTK); cac hd
tir Pa Nang dén Binh Thuan dat tir 52-88%
DTTK; cac ho & Tay Nguyén dat tir 51-67%
DTTK.

H6 thay dién: Muyc nude cac hd thuy dién
Trung Bo va khu vuc Tay Nguyén thip hon
muc nudc dang binh thuong (MNDBT) tr 1-
5m; mot s6 hd thép hon MNDBT trén 10,0m
nhu A Vuong, Ka Nik, Him Thuéan, Pong
Nai

3. Nam B0

Muc nudce trén song Cuou Long, song Sai
Gon chiu anh hudong cua tricu. Muc nudce
cao nhét trén song Tién tai Tan Chau 1,45m
(ngay 22/3); trén song Hau tai Chau Pdc
1,59m (ngay 22,24/3); trén song Sai Gon tai
Pht An 1,53m (ngay 22/3), trén BDB3 0,03m.

TAP CHI KHI TUQNG THUY VAN
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