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APDUNG MO HINH THUY VAN, THUY LUC MO PHONG
NGAP LUT HA DU SONG CA
Nguyén Xuan Tién', Nguyén Thanh Son?, Nguyén Vin Linh?

Tém tit: Dudi tdc dong ciia bién doi khi hdu va sw phdt trién ciia hé thong hé chira thiy loi, thity
dién & thirong nguon, van dé ngdp lut & ha du leu viee séng Cd ngay cang nghiém trong. Nghién ciiu
xdc dinh nguyén nhéan gdy ngdp lut dé dwa ra cdc gidi phdp phit hop nham giam nhe thiét hai la van
dé cdp thiét hién nay. Bai bdo ndy trinh bay viéc dp dung bé mé hinh MIKE (MIKE NAM, MIKE 11
va MIKE 21) d@é xdy ding mé hinh mé phéng va tinh todn dinh lwong mua gdy ngdp lut ving ha du
luw viee séng Ca. Nghién civu da sir dung bo s6 lidu khi twong thity van 14 nam (2005 - 2018) ciia
30 tram voi thoi doan mua 6 gio dé hiéu chinh va kiém dinh mé hinh. Qua trinh myc nwoc tinh todan
va thie do tai 03 diém so sanh phit hop nhau, dé 16n va thoi gian xudt hién dinh i gan nhau (AH
< 0,3m), hé $6 Nash déu dat dwoc tri s6 cao (Nash > 0,89). Nghién cvu da tinh toan duoc luong
muea bat dau gdy ngdp, ngdp & cac mike bao dong lii (Mire bdo déng 2 va 3) trong diéu kién tw nhién

va ¢6 sw tae dong ciia ho chira trén hé théng séng Ca.
T khoa: Song Ca, moé hinh MIKE NAM, MIKE 11, MIKE 21, ngdp lut.

Ban Bién tép nhan bai: 12/10/2019 Ngay phan bién xong: 05/12/2019 Ngay dang bai: 25/02/2020

1. Pit van dé

Hién nay, v6i su phat trién nhanh chong cua
cong nghé sb da tao nén nhing cong cu dic lyc
dé mo phong toan bd cac qua trinh ngoai thyc té
bang cac biéu thirc toan hoc, chinh 1a mé hinh
hoa toan hoc. Dya vao hé phuong trinh Saint-
Vernat, nhiéu mé hinh thuy luc d@ mo6 phong cac
qua trinh dong chay. Trén thé gidi, viéc ap dung
mo hinh thuy luc dé tinh toan ngap lut da duoc
sir dung rat rong rai. Knebla va cs (2005) [11] da
nghién ctru mo6 hinh HEC-HMS/RAS md phong
ngap lut qui md 16n & luu vuc song San Antonio,
(khoang 10.000 km2) ¢ trung tam Texas, My.
Nielsen (2006) da tng dung mo6 hinh MIKE SHE
dé tinh toan ngap lut ving dong bang va tiéu
thoat nude do thi [13]. Nguyen Mai Dang (2010)
[12], Tran Tho Dat (2019) [2], st dung by mo
hinh MIKE d& mé phong ngap lut ving song
Pay. Pathirama va cs (2011) da phat trién mo
hinh EPA-SWMMS5 dé tinh toan ngap lut do thi
cho mot Ivu vuc tai Brazil [14]. Tomkratoke va
Sirisup (2015) da dung moé hinh thuy dong luc
hoc FVCOM dé mé phong ngép lut viing nghién

ctru [15]. Trong nudc, viée st dung cac mo hinh
thily lyc dé tinh toan ngap lut ciing rat rong rai.
Hoang Thanh Tung (2011) [8] da st dung mo
hinh HEC-RAS dé tinh toan 1ii cho luu vuc song
Ca. Tran Duy Kiéu (2012 ) [3], Nguyén Thanh
Son va cs (2014) [6], Hoang Thi Nguyét Minh
(2014) [5], Luong Tuan Anh va cs (2015) [1],
Nguyén Thi Mai Linh va cs (2018) [4], Tran
Hong Thai va cs (2019) [7] da st dung b mo
hinh MIKE dé mo phong ngép lut. Trong nhiing
niam gan day lién tyc xay ra cac tran il gdy ngap
lut ha du séng Ca, dac biét nam 2002, 2010 va
2013. Ngap lut di gay nhiéu thiét hai vé nguoi va
ctia cho nhan dan. Bén canh d6 nhiéu hd chura
thuy dién dugc dua vao van hanh nhu: Ban Vg,
Nam Non, Nam Mo, Ban Ang, Nhan Hac A,
Chau Thang, Ngan Truoi va H6 H6. Van dé
nghién ctru vé ngap lut dé dua ra cac giai phap
hiru hi¢u cho vi¢c giam nhe thiét hai do ngap lut
gdy ra 1a mot yéu cau cap bach hién nay. Vi vay,
nghién ctru da lya chon bd mé hinh MIKE dé mo
phong ngap lut cho ha du song Ca, tinh toan cac
kich ban ngép lut ¢ ha du do mua lén va xa 1u
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ctia hé théng hd chua trén thugng ngudn gay ra.

2. Phwong phap nghién ciru va thu thap dir
liéu

2.1. Téng quan vé khu vie nghién ciru

Luu vuc song Ca trai dai tir 18°15°50” dén
20°10°30” vi do Bac, tir 103°45°10” dén
105°15°20” kinh d6 Pong. Phia Béc giap luu vuc
song Chu, phia Tay giap luu vuc song Mé Cong,
phia Nam giap Iuu vuc song Gianh va phia BDong

giap Bién Pong. Tong dién tich luu vuc 1a
27.200 km?, phén dién tich ¢ Viét Nam la 17.730
km?, chiém 65,2% dién tich luu vuc. Dién tich
thuoc Lao 1a 9.470 km? chiém 34,8% dién tich
lwu vye. Dong chinh séng Ca c6 chiéu dai 531
km, trong d6 170 km chay qua lanh thé Lao va
qua dia phan Nghé An - Ha Tinh la 361 km
(Hinh 1).
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Hinh 1. Ban dé luu vuc song Ca trén lanh thé Viét Nam

Céc song sudi d6 vao dong chinh déu ngan va
dbc bat ngudn tir ving ndi cao thudc cac tinh
Xiéng Khoang (Lao), Nghé An, Ha Tinh. Tong
s6 ¢ 44 song nhanh cip I. Nhiing song nhanh
16n cua song Ca 1a Nam Mg, Hudi Nguyén, song
Hiéu, song Giang va song La. Cac song nay
dong gop luong dong chay dang ké vao dong
chinh [8].

2.2. Gidi thigu vé mé hinh MIKE NAM,
MIKE 11 va MIKE 21

Mo hinh MIKE c6 su tich hop rit tbt véi GIS,
¢6 cac mod dun két ndi dé dang MIKE NAM,
MIKE 11 va MIKE 21 d mé phong, tinh toan

ngap lut vung ha luu song Ca.

2.2.1 M6 hinh MIKE NAM

M6 hinh MIKE NAM 1a mé hinh dang bé
chtra dung dé tinh toan dong chay tir mua. Céc
bé chira dugc s dung trong mé hinh gom: bé
tuyét, bé chira mat, Bé sat mit (bé tang r& cay) va
bé chira ngam.

Thiét 14p md hinh NAM: Can ¢t vao mang
ludi song va vi tri ciia tram do mua, Iuu vyce song
Ca dugc chia thanh 60 luu vuc con. St dung
cong cu ArcGIS dé s6 hoa, két qua duoc ban dd
phan vung luu vuc nhu hinh 2.
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Hinh 2. Phdn vung luu viee con cho luu vuce song Ca

2.2.2. M6 hinh MIKE 11

M6 hinh MIKE 11 do DHI Water & Environ-
ment phat trién, 13 mot goi phan mém dung dé
mé phong dong chay/ luu luong, chat luong
nudc va van chuyén bun cat & cic cia song,
song, kénh tudi va cac vat thé nudc khac [13].

M6 hinh MIKE 11 1a m6 hinh tinh todn mang
song dua trén viéc giai h¢ phuong trinh mat
chiéu Saint-Venant:

Phuong trinh lién tuc:

@ poh_ (1)
Ox ot
Phuong trinh chuyén dong:
2
a(a QAJ oo . ©
Yy +———=+ g4 oh + it 0

ot ox ox C?*A4R

Trong d6: A 1a dién tich mit cit ngang (m?);
t 1a thoi gian (s); Q 1a luu lwgng nude (m¥/s); x
1a bién khong gian; g 1a gia téc trong trudng
(m/s?);P la mat d6 cua nude (kg/m?); b 1a do rong
ctia 1ong dan (m) va R 1a ban kinh thuy luc (m).

Céc bién luu lugng ¢ thuong ngudn gom:
Muong Xén, Ban V€, Quy Chau, Thac Mudi,
Thanh Huong, Thanh Thuy, Thanh Mai, Cau
Om, Son Diém, H6 Ho, P4 Han, Son Kim, Ngan
Truoi. Bién ha Iuu la myc nudc tai tram thuy van
Cira Hoi. So dd thiy luc mot chiéu song Ca dugc
thé hién tai hinh 3.
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Bang 1. Thong tin dac trung mang thuy lyc 1D

TT Tén song Ch(llfgl)d al Socgrtlat Piém dau Piém cubi
1 Soéng Ca 255 223 Cura Rao Cira Hoi
2 Song Nam Mo 51 43 Muong Xén Ctra Rao
3 SongNam 16 14 BanVe Cira Rio
Non
4  Séng Hiéu 105 48 Quy Chau Nhap luu vao song Ca
5  Soéng Giang 23 12 Thac Mubi Nhép luu vao song Ca
6  Song Trai 11 17 Thanh Hueong  Nhép Iuu vao song Ca
7 Soéng RO 15 19 Thanh Thuy Nhép luu vao sdéng Ca
8  Hoi Triéu 9 19 Thanh Mai Nhap luu vao song Ca
9  Gang 37 18  CauOm Nhap luu vao song Ca
1o S0ngNean 30 16  SonDiém Linh Cam
Pho
12 SongNegan 92 55 H6Hb Linh Cam
Sau
13 Soéng Hao 6.25 4 Song La Song Ca
14 Séng Tiém 16 20 Kim Son Eg:ﬁ ISL;‘JV&‘O song
R R R Nhéap luu vao sdng
15 Soéng ba Han 10 20 bé4 Han Ngan Sau
16 Song Ngan 19 35 NganTruoi  \hap luuvio song
Truoi Ngan Sau
17 Song La 13 12 Linh Cam Nga ba Cho Trang
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Hinh 3. So @6 mang ludi thity e mét chiéu séng Ca
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2.2.3. M6 hinh MIKE 21

Mo hinh MIKE 21 1a mdt mo6 hinh thudc bo
chuong trinh MIKE do Vién Thuy luc Pan Mach
(DHI) phat trién, 1a mot phan mém dung dé mo
phong dong chay, luu lugng, chat lugng nude va
van chuyén bun cat va cac chat 6 nhidm & céac
cua song, song, hd, bién va cac khu vuc chira
nuoc khac [12].

M6 dun dong chay dugc giai bang phuong
phap ludi phan tir hiru han. M6 dun nay duya trén
nghiém s6 cua hé cac phuong trinh Navier-
Stokes trung binh Reynolds cho chat 16ng khong
nén duoc 2 hodc 3 chidu két hop vai gia thiét
Boussinesq va gia thiét ap suat thuy tinh. Do do,
mo dun bao gdm cac phuong trinh: phuong trinh
lién tuc, dong lwong, nhiét d9, d6 mudi va mat do
va chiing duoc khép kin boi so d6 khép kin ri.
Véi truong hop ba chiéu thi s dung xép xi
chuyén d6i hé toa do sigma.

Phuong trinh lién tuc:
ou 6\/ ow
—+—=3
8x oy 0z 3)

Phuong trinh dong luong theo phuong x va'y

twong Ung:
2
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Trong d6 t 1a thoi gian; x, y va z 1a toa do Dé
cac; M la dao dong muyc nudc; d 1a do sau;
h =N +d la d6 sdu tong cong; u, v va w 1a thanh
phéan van tdc theo phuong x, y va z; £ =2Qsind 13
tham s6 Coriolis; g 1a gia toc trong trudng; £ 1a
mat do nude; 1a nhét rdi thang dung; p. 12 ap
suat khi quyén; Po 1a mat d6 chuan; S 13 do 16n
cta luu lugng do cac diém ngudn va (us,vs) 1a
van tdc cta dong luu luong di vao mién tinh. Fu,
F. 14 cac s6 hang g suat theo phuong ngang.

2.3. Két noi giita MIKE 11 va MIKE 21

Dong chay trong vung ngép lut 1a dong chay

BAI BAO KHOA HQC

2 chiéu theo phuong ngang, vira ¢ dong chay
tap trung trong cic mang ludi song sudi vira co
dong chay tran trén bé mit, do vy néu sir dung
mb hinh 2 chiéu dé mo phong qua trinh nay thi
yéu cau ludi tinh kha chi tiét dé mo ta du chinh
xac anh huong cua dong chay tap trung trong cac
kénh, ranh. Mit khac, dong chay tran trén bé mat
chi xuét hién khi c6 muc nudc trong song cao
hon cao trinh bd (hodc dé), vi thé dé g1am thoi
gian va khdi lugng tinh toan c6 thé két hop cac
vu diém ciia ca mo hinh 1 va 2 chiéu bang cach
kich hoat md dun tinh toan 2 chiéu khi xuét hién
dong chay tran. M6 hinh MIKE FLOOD thuc
hién cac két ndi giita moé hinh MIKE 11 (tinh
toan thily lyc mang song 1 chiéu) voi mé hinh
MIKE 21 (m6 phong dong chay nudce n6ng 2
chiéu theo phuorng ngang) bang 4 loai két ndi:

- Két ndi tiéu chuan: sir dung khi mot nhanh
song mot chiéu d6 truc tiép vao ving ngap 2
chiéu;

- Két ndi bén: str dung khi mot nhanh séng
nam ké ving ngap, va khi muc nudc trong song
cao hon cao trinh bo thi s& két nbi voi 6 ludi
tuong g cua mo hinh 2 chiéu;

- Két ndi cong trinh (4n): sit dung cac dang
lién két qua cong trinh;

- Két ndi kho (zero flow link): 1a két ndi khong
cho dong chay tran qua.

Nghién ciru di tién hanh xay dung ludi tinh
cho mién tinh 2 chiéu bao gdm cac béi chira lii
doc theo cac song tu tram cac vi tri ¢ thugong
ngudn: Dira, Son Diém, H6 Ho, P4 Han, Ngan
Truoi va Tiém ra dén cira bién. Khu vuc nghién
curu véi dién tich 1a 3200 km2 duoc roi rac hoa
thanh 89861 phan t hitu han (FEM) véi kich
thude mdi canh 6 ludi tir 300-400 m cho khu vuc
c6 dia hinh twong d6i bang phang, con véi nhimg
khu vuc ¢6 sy thay doi nhiéu vé dia hinh nhu hé
thong giao thong, khu ria cac bo song, dé ke, hay
cac khu dan cu thi luédi tinh nhé hon véi kich
thudc thay doi dan tir 50-100 m (hinh 4). Sau khi
xay dung mang ludi thuy luc trong Mike 11 va
Mike 21 nghién ctru tién hanh Coupling 2 mang
ludi thiy Iyc 1 chidu va 2 chiéu, cac lién két bén
duoc lua chon dé két ndi 2 mo hinh.

V61 mang ludi thuy luc 1 va 2D xdy dung
dugc, nghién ctru tién hanh két ndi gitra mo hinh
1&2D trong mé hinh MIKE FLOOD dé tinh
toan ngdp lut vung nghién cuu.

TAP CHI KHI TUQNG THUY VAN

S thang 02 - 2020

5



®

BAI BAO KHOA HQC

[m]

MESH

2100000
309ooooj-\
—
20?0000:
2060000
2050000
2040000
3030000:
I
20|uouu;

2000000

Contour legend [m]
HE Above 180
HE 160- 180
| 140 - 160
120 - 140
100 - 120
8O- 100
I 60~ B0
B 40- 80
HE  20- 40
Bl Below 20

Undefined Value

— T
520000

—

SO

T —
560000 SRO000
[m]

21000005
2090000
2080000
2070000
2060000
2050000
2040000
2030000
2020000 |
2010000

2000000 |

(b)

Bathymetry [m]
Bl Above 195
B 180- 195
165 - 180
150 - 165
135 - 150
120 - 135
105 - 120

90 - 105
T5- 90
60 - 75
45 - 60
30- 45
15- 30

0- 15
-15- 0
-15
Undefined Valu

&
2
=

500000 520000

540000

560000 580000

[m]

Hinh 4. Mién tinh, ludi tinh 2 chiéu cho ving nghién ciru

2.4. Tai liéu sw dung nghién ciru

- Tai liéu khi tugng thuy van (KTTV): su
dung gdm 30 tram, trong d6 c6 8 tram do luu
lugng nude, 7 tram do muc nudc, 15 tram do
luong mua. Néu sir dung s6 liéu mua 1 ngay thi
s6 nam c6 sd lidu dong bo 1a 50 nim (1969-
1918). Nghién ctru nay di sir dung 14 nim sb
lidu (2005 - 2018) v6i thoi doan mua 13 6 gioy dé
hiéu chinh va kiém dinh mé hinh. Sé tran I
trong 15 nam trén 1a 23 tran, tran 1 lon nhat xuét
hién thang 10/2010 v6i dinh 1t 1a 4,96 m va tran
1t 16n nhét xuat hién thang 09/2019 véi dinh 1

TAP CHi KHi TUQNG THUY VAN

12 2,09 m tai Cho Trang. Riéng s6 liéu dung dé
mé phong dong chay tai Coc Na bang mé hinh
MIKE NAM chi ¢o tir 1961-1976.

- Tai liéu dia hinh 14 ban d6 DEM 1/10.000 do
Du an “Xay dung xa hoi thich tng v6i thién tai
giai doan 2 - tinh Nghé An” cua té chuc JICA
cap ndm 2014; mit cat ngang trén cac song chinh
o Nghé An va Ha Tinh do Lién doan Khao sat
KTTYV do dac nam 2001.

3. Két qua tinh toan va thao luin

3.1. Hi¢u chinh va kiém dinh mé hinh
MIKE NAM

S thang 02 - 2020
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Cin clr vao sb liéu thoi doan 6h trén luvu vue  dinh mé hinh:
- Hiéu chinh: tran 10 tr 12/9/2016-18/9/2016

song Ca, chung toi chon 3 luu vuc dé hiéu chinh
va kiém dinh: Quy Chau trén song Hiéu (F=2010  c6 dinh 1t Quax=4270;
- Kiém dinh: tran 1a tir 14/9/2017-20/9/2017

km?), Son Diém trén song Ngan Phé (F=790
km?), Céc Na trén Khe Choang (F=416 km?). c6 dinh 18 Qmax=1790.
Két qua hi¢u chinh va kiém dinh thé tai hinh

3.1.1. Luu viee Quy Chdu
Lua chon céc tran 10 dé hiéu chinh va kiém  5a - 5b.
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Hinh 5. (a) Két qua hiéu chinh heu leong tai Quy Chau; (b) Két qua kiém dinh luu leong tai Quy Chdu
- Kiém dinh: tran 1ii tir 14/10 - 23/10/2013 ¢

3.1.2. Luu vuc Son Diém
Lua chon cac tran 1 dé hiéu chinh va kiém  dinh 18 Qmax = 2340.
Két qua hiéu chinh va kiém dinh thé tai hinh

dinh mo hinh:
- Hiéu chinh: tran 1a tir 02/10 - 09/10/2007 ¢c6  6a - 6b.

dinh la Qmax = 1450,

T

(a) (b)
ff\\\
Hinh 6. (a) Két qua hiéu chinh heu leong tai Son Diém; (b) Két qua kiém dinh heu heong tai Son Diém

- Kiém dinh: 05/11 - 09/11/1974 ¢6 dinh 1

3.1.3. Luu viee Céc Na
Lua chon cac tran i dé hiéu chinh va kiém  Qumax = 551.
Két qua hiéu chinh va kiém dinh thé tai hinh

dinh mo hinh:
- Hiéu chinh: tran 1 tir 04/9-12/9/1972 ¢c6 dinh ~ 7a - 7b.

v Qmax = 807,
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Hinh 7. (a) Két qua hiéu chinh luu lwong tai Céc Na; (b) Két qua kiém dinh luu luong tai Céc Na
Bdng 2. Tong hop két qua hiéu chinh, kiém dinh mé hinh MIKE NAM

Saisddinh 1 Sai sb tong

Tram thuy van Quad trinh Sai s6 Nash
AQ (%) lugng (%)
. Hiéu chinh tran 1a 0,87 -5.1 -5,2
Quy Chau
09/2016
Kiém dinh tran I 0,93 +1.1 +4,4
09/2017
Hiéu chinh trén 1t 0,79 +3.8 +3,0
10/2007
Son Diém ,
Kiém dinh tran 1a 0,86 +0.2 +12,0
09/2010
Hiéu chinh tran 1a 0.9 -1.2 +7.5
) 09/1972
Coc Na ,
Kiém dinh tran 1o 0,78 -4.2 +18
11/1974

Bdng 3. Két qua bé thong s6 mé hinh MIKE NAM cdc lwu viee nghién ciiu

Thong s6 Quy Chau SonDiém  Cdc Na
Umax 15 20 16,2
Lmax 85 150 81,3
CQOF 0.45 0.6 0,904
CKIF 226 30 101,9
CK1,2 11 20 18,2

TOF 0.4 0.4 0,873
TIF 0.01 0.01 0,511
TG 0.01 0.01 0,313
CKBF 1200 120 1502
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Két qua hiéu chinh va kiém dinh mé hinh
MIKE NAM tai 03 luu vuc (Quy Chau, Son
Diém va Cdc Na) thudc hé théng song Ca déu
cho két qua tot: hé s6 Nash dat tir 0,78 dén 0,93,
sai s6 dinh 1 AQ dat tir va sai sb téng luong dat
tir 3.0 dén 18%. Pudng qua trinh thyuc do va tinh
toan tuong ddi phu hop, tai Quy Chau va Son
Diém cho két qua t6t hon. Vay, két qua bo thong
s6 mo hinh tai bang 3 c6 thé dugc st dung dé
tinh toan dong chay tor mua tai cac luu vuc

BAI BAO KHOA HQC

nghién ctru trén va cac luu vuc lan can dé tinh
toan dau vao cho mé hinh MIKE 11.

3.2. Hiéu chinh va kiém dinh mé hinh MIKE
11 va MIKE 21

Qua trinh hi€u chinh mé hinh dugc thuc hién
qua tran 1di tr 15-26/10/2010. Vi tri dé so sanh
muc nudc thuc do va tinh toan tai 03 tram thuy
van: Nam Pan, Linh Cam va Chg Trang. Két qua
thé hién tai cdc hinh 8a-8f.

9 8
s 7 N (®)
7 6 A
6 5 |
5 g
g z 4
T 4
3 3
g 2 A
2 B Thuc do 4
O M6 phong 1 -:' N
-1 T T 0 - - T T
10/13/2010 10/19/2010 10/25/2010 10/13/2010 10/19/2010 10/25/2010
Thoi gian (Ngay) Thoi gian (Ngay)
5.5 7.5
45 2 ©) 6.5
5.5
351 / 2 45
s Z 35
T~ ) .
15 4 v 2.5
\ \ [\ 1.5 4
0.5 9\ \ Thuc do \ 05 4 Thuc do
|V M6 phong i Mb phong
-0.5 T T -0.5 T T
10/13/2010 10/19/2010 10/25/2010 10/14/2013 10/18/2013 10/22/2013
Thoi gian (Ngay) Thoi gian (Ngay)
6.5 5.5
33 4.5
- 4.5 35
3.5 g 25
T 2s N
1.5
1.5
0.5 - Thuc do 0.5 Thyc do
R M6 phon,
-0.5 T prons T -0.5 T -
10/14/2013 10/18/2013 10/22/2013 10/14/2013 10/18/2013 10/22/2013

Thoi gian (Ngay)

Thoi gian (Ngay)

Hinh 8. Két qua hi¢u chinh muc nuoc tai cac tram: Nam Pan, Linh Cam va Cho Trang (a-c) tir
15-26/10/2010; Két qua hiéu chinh myc nudc tqi cac tram: Nam Pan, Linh Cam va Cho Trang
(d-f) ter 14-23/10/2013
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Bang 4. Tong hop két qua hiéu chinh, kiém dinh tai tram thity van Nam Pan

) Saisbdinh 1 Sai sé tong
Tram thuy van Qua trinh Sai s0 Nash
AH (m) luong (%)
Hiéu chinh tran 1d 0,93 -0,11 -1,8
10/2010
Nam Dan i
Kiém dinh tran 1 0,89 -0,09 +7,4
10/2013
Hiéu chinh tran 1t 0,95 - 0,02 +4,7
10/2010
Linh Cam ]
Kiém dinh tran 1a 0,93 +0,31 +10
10/2013
Hiéu chinh tran la 0,93 +0,3 +1,5
Cho Trang
10/2010
Kiém dinh tran [ 0,91 +0,1 +2,6
10/2013

Qua trinh myc nudce tinh toan va thuc do tai
03 diém Linh Cam, Nam Dan va Cho Trang kha
pht hop vé xu thé, thoi gian xuat hién dinh.
Trong d6 tai Chg Trang 1& phii hop nhét véi hé s6
Nash: 0,93 va 0,91, sai s6 dinh 1d AH: +0,30 m
va+0,10 m, sai sd téng luong: +1,5% va +2,6%.
Tuy nhién, két qua kiém dinh tai diém Nam Pan
con sai 1éch kha nhiéu vé thoi gian xudt hién dinh
va qua trinh myc nude & sudn xudng. Pinh 1
tinh toan xuat hién sém hon va qué trinh 1 &
sudn xudng cao hon so v6i thue do. Do nhiing
han ché vé s6 liéu khi tugng thiy van va s6 lidu
dia hinh trén luu vyc da gy ra nhiéu kho khin
cho viéc mo phong 1d, ngap lut trén luu vuc song
Ca. Mang ludi tram khi twgng thuy van trén luu
vue séng Ca con rat thua (15.880 km%/30 tram =
529 km?/tram) va thoi doan mua thuc do va tinh
toan con 16n (6 gid). Vi vdy, co thé sir dung mo
hinh mé phong nay dé tinh toan ngap lut cho
vung ha du luu vuc song Ca.

3.3. Tinh todn ngdp lut ving ha du lwu vuc

song Ca
3.3.1. Xdc dinh diéu kién ban dau ciia mé

hinh MIKE NAM tqi cac lvu viee nghién cuu

Trong md hinh MIKE NAM, diéu kién ban
dau rat quan trong. N6 anh huong kha 16n toi két
qua tinh toan dong chay & cua ra cua luu vyc. Su
dung b thong sb da co ¢ bang 3, xac dinh diéu
kién ban dau tai cac luu vuc nghién ctru ¢ cac
thoi ky ddu mua i, gitta mua 1d va cudi mua lii.
Qua nhiéu tran 13 tai luu vuc Quy Chau va Son
Diém tir nam 2005 dén 2018, nhan thiy ¢ thoi
ky dau vu diéu kién ban dau kha 6n dinh
(U/Umax=0,3 va L/Lnax=0,3). Thot ky gitra vu va
cudi vu diéu kién ban dau thay d6i nhiéu, phu
thudc vao luong mua va thoi gian mua trudce do.
VD voi tran li thang 9/2009, do trudc d6 47
ngay c6 lugng mua khong dang ké thi diéu kién
ban dau cling xap xi nhu cac tran 1a dau vu. Két
qua diéu kién ban dau duogc lap tai bang 5.

Bang 5. Piéu kién ban dau ciia mé hinh tai cdc thoi ky

Luu vuc Thoi ky U/Umax L/Lmax QOF QIF BF
Quy Chéu DPau vu 0,3 0,3 10 5 2
Giira vu 0,8 0,8 10 5 2
Cudi vu 0,8 0,8 10 5 2
Son Diém Pau vu 0,3 0,3 10 5 2
Gitta vu 0,8 0,8 10 5 2
Cudi vu 0,8 0,8 10 5 2
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3.3.2. Xac dinh mé hinh mwa gay ngap luu
viee song Ca

Theo théng ké cac tran i tai tram thiy van
Cho Trang, ttr nam 2005 dén 2019 c6 23 tran 1
xudt hién & ha luu song Ca. Trong do tran 1d 16n
nhét x4y ra vao thang 10/2010 (Hma=4.96 m) va
tran 1ii nho nhat xdy ra vao thang 09/2019
(Hma=2.09 m). Cac tran i bat dau giy ngap ha
du song Ca c6 muc nudc xép xi 3.00 m gém:
08/2005 (Hmax=2.76 m), 09/2013 (Hmax=3.09 m)
va 08/2012 (Hmax=3.14 m). Can ctr vao su phan
bb mua cua tran i trén toan luu vyuc chung toi
chon tran 10 thang 09/2013 lam md hinh mua gay
lii bat dau ngap ha du song Ca. Pong thoi,
nghién ctru chon tran mua gay ngap 16n nhat
(thang 10/2010) lam m6 hinh mua gay 1i 16n cho
ha du song Ca.

3.3.3. Tinh toan lvong mua gay ngap luu vuc
song Ca

Mtrc d6 ngap lut ¢ ha luu song Ca do mua,

BAI BAO KHOA HQC

diéu kién 4m hién tai va hoat dong cua h¢ théng
ho chira trén luu vic. Nghién ciru da phan ra cac
truong hop luu vuce ¢ didu kién ty nhién va co
tac dong ctia hd chira; mua 1i dau mua va giira,
cubi mua. Trong diéu kién cé tac dong cuia hd
chira chia thanh 2 truong hop: hé thong ho chta
hién tai (Ban V&, Song Sao, H6 Ho, P4 Han,
Ngan Truoi) va trong quy hoach (Ban Mbng,
Thac Mubi). Nghién ciru sir dung kich ban mua
da xay dung tai muc 3.3.2 dé tinh toan lugong
mua giy ngap ha du & muc bat dau ngay ngap,
muc bao dong 2 va 3 (twong ing voi muc nudc
& Cho Trang 4.0 va 5.0 m). Thoi ky dau vu dugc
xac dinh trang thai hd chtra & muc nudce béng
muc nudc chét. Thoi ky gitta va cudi vu co thé
xay ra trudng hop cac hod chira diy hodc chua
day nudc. Nghién ciru tinh toan cho cac kich
ban: hién trang luong nudc trong cac hd chira dat
25, 50, 75 va 100% dung tich ho.

Bdng 6. Mua dinh lwong gdy ngdp ha du séng Cd - Thoi ky dau vu (mm)

Diéu kién Iuu vuc Mirc d6 ngip
Bit dau ngap Mirc BD2 Mirc BD3
Tu nhién 220 320 400
C,f) van haph cua hé thong 250 415 530
ho hién tai
C? van hanh cua h¢ thong 300 475 530
ho quy hoach
Badng 7. Mua dinh lwong gdy ngdp ha du séng Cd thoi ky giita va cudi vu (mm) & diéu kién tir
nhién
Diéu kién luu vuc Mirc dd ngap
Bit ddu ngip Mirc BD2 Mirc BD3
Tu nhién 150 250 330

Bdng 8. Mua dinh lwong bt dau gady ngdp ha du song Ca thoi ky gitra va cudi vu (mm) khi cé suw
van hanh cua hé thong ho chira

bicu kién luu vuc

Hién trang hd chira

25% 50% 75% 100%
C6 van hanh cua hé
théng ho hién tai 285 285 285 280
C6 vn hanh cia h¢ 320 320 300 285

théng hd quy hoach
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Bdng 9. Muwa dinh heong gdy ngdp ha du séng Ca & mirc BD2 thoi ky gitka va cudi vu (mm) khi cé
sw van hanh cua hé thong ho chira

biéu kién luru vuc

Hién trang ho chira

25% 50% 75% 100%
C6 van hanh cua hé
théng hd hién tai 390 390 375 345
C6 van hanh cua hé
théng hd quy hoach 460 445 400 355

Bang 10. Mura dinh heong gdy ngdp ha du séng Ca & mirc BP3 thoi ky gitka va cudi vu (mm) khi
co sy van hanh cua hé thong ho chira

Piéu kién luu vuc

Hién trang hd chira

25% 50% 75% 100%
C6 van hanh cua hé

théng ho hién tai 390 390 375 345
C6 van hanh ctia he 460 445 400 355

théng hd quy hoach

4. Két luin

- Nghién ctru d3 mo phong 1ii thanh cong dé
phuc vu tinh todn ngép lut cho ha du song Ca va
chi tiét 60 tiéu luu vuc tinh toan dong chay tir
MIKE NAM, 17 doan song v&i 575 mit cit
ngang vao so do tinh toan MIKE 11, va di roi
rac hoa vung ngép lut thanh 89.861 phﬁn tu hiru
han véi dién tich 3.200 km® cho MIKE 21. Két
qua cho thiy qua trinh muc nuéc tinh toan va
thuc do tai 03 diém so sanh rat phu hop nhau, d
16n va thoi gian xuét hién dinh 1d gan nhau (AH
< 0,3 m), h¢ s6 Nash déu dat dugc tri sd cao
(Nash > 0,89). Riéng sai sb tong lugng con dé

lai kha 16n (tai Linh Cam: AW = 10%). C6 thé st
dung mé hinh nay dé tinh toan du bao ngap lut,
nang cao chét luong du bao lii, ngap lut ¢ ha du
song Ca.

- Nghién ctru da xac dinh duogc diéu kién ban
dau ctia md hinh va da tinh toan duoc luong mua
dinh tinh gay ngap lut ¢ ha du song Ca trong cac
truong hop: bat dau gy ngap, ngap ¢ mic bao
dong 2 va 3 trong diéu kién tu nhién va c6 su van
hanh cua hé théng hd chira hién tai va quy hoach.
Két qua cta nghién ciu co thé st dung trong
cong tac phong nhe thién tai va gidm nhe thiét
ha do ngép lut gdy ra ¢ ha du luu vuc song Ca.
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APPLICATION OF HYDROLOGIC AND HYDRAULIC MODELING
FOR FLOOD INUNDATION SIMULATION ON DOWNSTREAM OF
THE CA RIVER

Nguyen Xuan Tien', Nguyen Thanh Son?, Nguyen Van Linh?
"Northern central regional Hydro-Meteorological Center
*Faculty of Meteorology, Hydrology and Oceanography - VNU University of Science
3Faculty of Hydrology -Thuyloi University, HaNoi
Abstract: Due to the impact of climate change and the development of the irrigation and hy-
dropower systems in the upstream of Ca river basin, downstream-flooding problems are becoming
more and more serious. As a result, a finding of the causes of flooding in this paper to provide ap-
propriate solutions to reduce damage is urgent nowadays. This article presents the application of
MIKE model, including MIKE NAM, MIKE 11 and MIKE 21, to set-up and to simulate flood-mod-
eling in the downstream of the Ca basin river. This paper uses 14-year hydro-meteorological data
(from 2005 to 2018) at 30 stations with 6-hour rainy period to calibrate and test. The comparison
between observed and simulated values of water level at three stations is similar;, magnitudes and
times of occurrence of flood peak are close to each other (AH < 0.3 m). Nash-Sutcliffe coefficients
all achieve high values (Nash > 0.89). The study showed the amount of rainfall that caused inun-
dation at flood-alerted levels (level 2 and 3) in natural conditions and the impact of the reservoir
on the Ca river system.
Keywords.: Ca River, Mike NAM, MIKE 11, MIKE 21 models, Inundation.
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PANH GIA TAC PONG CUA BIEN POI KHi HAU LEN
HAN HAN TREN LUU VUC SONG SESAN

Vii DPirc Long', Nguyén Ngoc Hoa'

Tém tit: Bai bdo vdi ndi dung danh gid tic dong ciia bién doi khi hdu (BPKH) 1én ché dé han
khi twong va han thuy van trong nhitng thang mua kho trén luu vuc song Sé San thong qua cac chi
$6 han va mé hinh todn thiiy van. Trong nghién ciru nay, hai kich ban BDKH cho lwong muwa va
nhiét @ la RCP4.5 va RCP8.5 tir mé hinh khi hdu toan cau GCMs (Global Climate Models) cua dy
dan CMIP5 (Coupled Model Intercomparison Project 5) di dwoc chi tiét héa thong ké cho luu viec
song Sé San. Han khi twong duwoc tinh toan bcing chi s6 chuan héa lwong mwa SPI, han thuy van dwoc
xdy dung dwa trén chi s6 K han, luu lwong dong chay trong twong lai dwgc mé phong tir mé hinh
thity van SWAT cho luu viee séng Sé San. Két qua nghién civu trong twong lai cho thdy han khi twong
xay ra nhiéu nhat vao giai doan tir 2080 dén 2099 véi t(fng 56 sur kién han duwoc ghi nhan khoang 41
su kién va dwoc danh gia trén 6 liéu mua tir cac tram khi tuong (trong do co khoang 35% han vira,
47% han nang va 18% han nghiém trong cho kich ban RCP 8.5). Tir két qua mé phong dong chady
trong twong lai va tinh todn chi s6 han thity van cho heu viee, nghién ciru ciing da diea ra ban do phén
viing han thiyy van cho nhitng nam xdy ra han nghiém trong, nhdn thdy cdc tiéu leu viee thude khu

viee tinh Gia Lai s€ chiu ton thwong boi cac mirc do han nhiéu nhat trén luu vuc Sé San.
Tir khéa: Bién doi khi héu, chi s6 han, mé hinh SWAT, lwu viee song Sé San.

Ban Bién tap nhan bai: 05/11/2019  Ngay phan bién xong: 31/12/2019 Ngay dang bai: 25/02/2019

1. Giéi thi¢u

Bién d6i khi hau hién dang dién ra trén pham
vi toan cau, Viét Nam 12 mot trong nhitng nudc
dé bi t6n thuong nhat thé gidi trude nhing tac
dong cua bién ddi khi hau, mot trong nhiing tac
dong do6 1a hién tuong han han, thiéu nudc trAm
trong gdy anh huong 16n dén doi séng ciing nhur
cac hoat dong kinh té xa hoi. Dé tmg pho vi han
han trong tuong lai thi viéc du bao ciing nhu
danh gia mirc d6 han 1a quan trong dé c6 thé dua
ra duoc cac hoach dinh, ké hoach trong quan ly
tai nguyén nudc, giam thiéu mic do nguy hai
cua han han. Khu vuc Tay Nguyén la mdt trong
nhiing vung thuong xuyén bi kho han ¢ nudc ta,
hé théng séng sudi tuy kha phat trién nhung do
dia hinh dbc, chiéu dai dong chay ngan nén vao
muia mua thudng chay xiét, muia kho thi hdu nhur

"Trung tam dw bdo Khi twong Thity van quéc gia
Email: longkttvi@gmail.com
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kho kiét, do do nguén nude mat kha han ché.
Gan day nhat dudi tac dong cta hién twong El
Nino trong nim 2015-2016, han han di dién ra
khdc liét nhat trong 15 ndm qua & khu vuc Tay
Nguyén, luong nudc trén cac ao hd, cong trinh
thuy loi roi vao tinh trang can kiét va gay thiét
hai 16n cho nganh nong nghiép. Theo s6 ligu
thong ké thiét hai ctia mot s6 dia phuong: Tay
Nguyén da c6 gan 175.000 ha ciy trong bi anh
huong han han (Kon Tum 3.800 ha, Gia Lai
46.000 ha, Pak Lak 80.000 ha, Pak Nong 23.000
ha, Lam Ddng 31.300 ha); Tong kinh phi thiét
hai toan vung 1én dén gan 4.000 ty dong (Kon
Tum 160 ty, Gia Lai 200 ty, Pak Lik 2.200 ty,
DPik Néng 1.200 ty va Lam Doéng 180 ty).
Nghién ctru nay lya chon luu vuc song Sé San
dé danh gia muc do han han dudi tac dong cua
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bién d6i khi hau, séng Sé San 1a mot trong hai

Iuu vuc song 16n cua Tay Nguyén.
BAN DO MANG LUGT SONG NGOI VA CAC TRAM KHi TUQNG THUY VAN
LUU VU'C SONG SE SAN

CHU GIAI
v Tram thiy van
8 Tram khitrgng
®  Tram do mwa
* Ty dign
Séng nhanh
— Sng chinh

Hinh 1. Luu viec song Sé San

Song Sé San 1a mot trong cac nhanh 16n cua
ha du Ivu vuc song Mé Kong. Song S€ San dugc
bat ngudn tir ving nii cao Ngoc Linh tinh Kon
Tum thudc phia Bic T4y Nguyén cia Viét Nam,
chay sang Campuchia va nhap luu voi cac song
Srépok, Sé Kong sau d6 nhap vao song Mé Kong
& Strung Treng. Trén ldnh th Viét Nam, song
Sé San nam trén 2 tinh Kon Tum va Gia Lai véi
chiéu dai 230km, dién tich luu vue 11.620km?.
Luu vuc c6 toa do dia 1y 13°45” dén 15°14° vi d6
Bic; toa d6 107°10” dén 108°24” kinh d6 Pong.
Luu vuc song Sé San trén lanh thd Viét Nam
chiém 46,3% dién tich tw nhién ciia 2 tinh Kon
Tum va Gia Lai, trong do nam trén dia phan cua
Kon Tum 87,61% dién tich toan tinh, Gia Lai
20,63% thudc dit dai cia 14 huyén, thi, thanh
phé Pic Gléi, Pac To, Pic Ha, Ngoc Hoi, Sa
Thay, Kon Plong, Kon Ray, Tu Mo Réong, Chu
Pah, Ia Grai, Puc Co, Déc Poa, thanh phé Kon
Tum va Pléi Ku.

BAI BAO KHOA HQC

Duya vao chi s6 chuan hoa lugng mua (SPI -
Standardized Precepitation Index), nghién cuu
s€ danh gia cac muc do han trong cac giai doan
trong tuong lai tir s6 liéu mwa ctia md hinh toan
cAu. Tu sb liéu mua va nhiét do trong tuong lai,
mo hinh SWAT duoc sir dung dé mo phong ché
do dong chay cho luu vuc song S€ San, tur do
tinh toan hé s4 han thuy van - dugc xay dung dua
trén chi s6 K han (biéu thi mtrc do kho va can
cho thoi diém xuat hién va noi sinh han cu thé).

2. Phwong phap nghién ctru

2.1. 86 liéu sir dung

S6 liéu mua, nhiét do ngay va luu luong ngay
tir nim 1980 dén ndm 2016 cua cac tram khi
tugng thuy vin trong luu vire bao gdbm: Pak To,
DPik Mét, KonPlong, KonTum, Pl& Ku; mang
ludi song sudi va vi tri cac tram do khi tuong,
thuy van trén luu vuc song Sé San.

Mb hinh cao d6 s6 (DEM) véi d6 phan giai
30mx30m dugc thu thap tor dir liéu cao do sb
toan cdu ASTER ciia NASA. Dit liéu tham phu
duoc thu thap tir Global Land Cover 2000 - GLC
2000. Dit liéu tho nhudng dugc thu thap tir Har-
monized World Soil Database - HWSD.

S6 li¢u dau ra ctia 27 GCMs tir dy 4n CMIPS
thong qua phan mém AIMS thudc ban quyén ctia
trung tam khi hau APEC cho hai kich ban
BDKH la RCP 4.5 va RCP 8.5 trong qua khur va
tuong lai tir nim 1980 dén nam 2099 (dit liéu
duoc ligt ké trong bang 1 dudi day).

2.2. Lwa chon md hinh khi hiu toan céu
GCMs cho luu vue song Sé San tir CMIP5

S6 liéu khi tuong thu thap duoc tir dau ra cta
cac mo hinh GCMs thudng c6 do phan giai cao,
boi vay sé lidu khi twong can duoc chi tiét hoa
dén khu vuc nghién ctru dé ting d6 chinh xéc
cho viéc danh gia két qua. Ung dung phan mém
AIMS [1] cua trung tam khi hau APEC, tir s6
liéu thuc do dau vao g@)m mua va nhiét do cua
luu vuc song S€ San cua cac tram biak To, Dak
Mébt, KonPlong, KonTum, P1€iKu tr nam 1980
dén 2010, nghién ctru thu duge sb lidu tir 27 mod
hinh khi hau toan cau sau khi da duoc chi tiét
hoa thong ké dén timg tram trong khu vuc thong
qua phuong phap hiéu chinh phan vi - QM

TAP CHi KHI TUQNG THUY VAN

S6 thang 02 - 2020

s



BAI BAO KHOA HQC

(Quantile Mapping) [2]. Tir s liéu thu duoc,
phan mém thyc hién hai budc danh gia theo thoi
gian va khong gian véi s6 lidu thuc do 30 nim
qua khur ctia 5 tram trén khu vyuc nghién ctru [3].

Danh gia theo thoi gian: Dbi véi mdi tram
thoi tiét, hé s6 twong quan duoc tinh cia 36 cap
(10 ngay) trung binh 30 nam gitra GCM va dir
li¢u thuc do (Hinh 2a-2c¢).

Danh gi4 theo khong gian: Dbi véi mdi giai
doan 10 ngay, hé sé twong quan duoc tinh cua
cac tram thoi tiét trung binh 30 ndm giita GCM

va dit liéu thyc do (Hinh 2d-2f).

Sau hai budc danh gia trén, sb lidu tir cac
GCM2 duoc xép hang vé ca lugng mua va nhiét
d6. Dua vao két qua tir phdn mém AIMS, nghién
ciru d3 st dung s lidu khi twong tr mé hinh
MIROCS5 ctia Vién nghién ctru khi quyén va dai
duong (PH - Tokyo, Nhat Ban) cho luu vuc
song S€& San cho cac budc danh gid han khi
tugng va thuy van tiép theo. Hinh 3 dudi day chi
ra Xép hang vé lugng mua va nhiét do tu cac
GCMs cho Iuu vuc Sé San.

Bdng 1. Danh muc mé hinh khi hdu toan cau (GCMs) tir Dy én CMIPS

GCMs Mo hinh Nguodn Qudc gia
Trung tdm Khi hau Bic Kinh, cuc khi tuong Trung  Trung
1 BCC-CSM1.1 Quéc Quéc
2 CanESM2 Trung tdm phan tich va m6 hinh khi héu Canada Canada
3 CMCC-CM Trung tdm Euro-Mediterranean vé BDKH Y
4 CNRM-CM5 Trung tdm khi twong thiy van Phap Phap
T chirc Nghién ciru Khoa hoc va Cong nghiép Lién
5 CSIRO-Mk3.6.0  bang Uc Uc
6 INM-CM4 Vién nghién ctu md hinh khi hdu Nga
7 IPSL-CM5A-LR  Vién nghién ctu Pierre-Simon Laplace Phap
8 IPSL-CM5A-MR  Vién nghién ctru Pierre-Simon Laplace Phap
9 IPSL-CM5B-LR  Vién nghién ctru Pierre-Simon Laplace Phap
Trung
10 FGOALS-g2 Vién vit 1y, khi quyén - vién khoa hoc Trung Qudc Qudc
Trung
11 FGOALS-s2 Vién vit 1y, khi quyén - vién khoa hoc Trung Qudc Qudc
Vién nghién ciru khi quyén va dai duong ( PH -
12 MIROCS5 Tokyo) Nhat
Vién nghién ciru khi quyén va dai duong ( PH -
13 MIROC-ESM Tokyo) Nhat
MIROC-ESM- Vién nghién ciru khi quyén va dai duong ( PH -
14 CHEM Tokyo) Nhat
15 HadGEM2-CC Trung tam nghién ctru khi twong thuy van Hadley Anh
16 HadGEM2-ES Trung tam nghién ctru khi twong thuy van Hadley Anh
Han
17 HadGEM2-A0 Vién nghién ciru khi tugng qudc gia Qudc
18 MPI-ESM-LR Vién khi tuong hoc Max Planck buc
19 MPI-ESM-MR Vién khi twong hoc Max Planck buc
20 MRI-CGCM3 Vién nghién ciru khi tugng Nhét Nhat
21 CCSM4 Trung tdm nghién ctiru khi quyén qudc gia Hoa Ky Hoa Ky
22 NorESM1-M Trung tam khi hau Nauy Nauy
Phong thi nghiém vat Iy dong luc hoc chét long
23 GFDL-ESM2M  NOAA Hoa Ky
Phong thi nghiém vat 1y dong luc hoc chét long
24 GFDL-CM3 NOAA Hoa Ky
Phong thi nghiém vat 1y dong luc hoc chét long
25 GFDL-ESM2G ~ NOAA Hoa Ky
26 CESMI1(BGC)  Trung tdm nghién ctru khi quyén qudc gia
27 CESMI(CAMS5)  Trung tim nghién ciru khi quyén qudc gia Hoa Ky Hoa Ky

TAP CHI KHI TUQNG THUY VAN
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Hinh 2. Pdnh gid theo thoi gian va khéng gian giita s6 liéu thue do, GCM1 va GCM?2

Raw GCM Rank (Overall Rank)
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Precipitation Rank based on Spatial & Temporal Correlation Coefficient

Hinh 3. Xé}? hang vé lwong mwa va nhiét do tir
cac GCMs cho luu vuc Sé San

2.3. Chi s6 han khi twong va han thiiy vin
Han han khac cac loai hinh thién tai khac la
tac dong cua no thuong tich lily cham kéo dai
trong nhiéu nam va rat kho dé c6 thé nhan biét
dugc thoi gian ndo 12 bat dau va két thic ciia mot
tran han han boi vay cac dinh nghia vé han han

thuong mang tinh dia phuong cho timg khu vuc
[4]. Ciing boi dic tinh ctia han han nén trén thé
gi6i hién da dua ra rat nhiéu phuong phap dé tinh
toan chi s6 han khi tugng ciing nhu thuy vin
nhung kinh nghiém cho thdy mdi chi sb s& co
mot wu diém vuot troi so véi chi s6 khac hodc
ung dung phu hgp cho khu vuc nay nhung lai
khong phu hgp cho khu vuc khac. Trong nghién
clru nay, dua vao diéu kién tu nhién cua luu vuc
nghién ctru va bo $6 lidu da dugce suu tap, tac gia
lua chon chi sé chuan hoa lugng mua SPI dé
danh gia han khi twong va h¢ s6 K han dé danh
gia thiéu hut dong chay cho khu vure trong tuong
lai.

Chi s6 chuan hoa lwong mua SPI: Nam 1993,
SPI dugc mo rong dé phat hién ra thoi ki han va
am tai nhitng qui mo thoi gian khac nhau boi
McKee va cong su [5]. SPI tinh toan cho bét clr
vung nao dua vao lugng mua dai han cho mot
thoi ki yéu cau. Pau tién cac s lidu nay duoc
hiéu chinh bang ham phan bd xac suat Gamma:

(1

_ 1 a1 —xp
G(X)_B"T(a)x e

Vi ham phéan bé Gamma la khong xac dinh
cho x =0 va phan bd luong mua c6 thé chira gia

TAP CHi KHI TUQNG THUY VAN
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tri 0 nén xac suat tich liy H(x) dugc tinh:
H(x)=q+(1-q)G(x) (2)

Trong d6: q la x4c sudt cua gia tri 0. Ham
phan bd nay dugc chuyén thanh mot ham phan

bd chuan.
j (3)
1+dt+d,t* +d,t’

] (4)

khi 0,5 <H(x)< 1,0
Tong tri tuyét d6i cac gia tri SPI cho tt ca
cac thang xay ra sy kién han dugc dinh nghia la
cuong do han. Bang 1 trinh bay cac ngudng gia
tri cia SPI dugc xac dinh boi McKee va cong su.

Co+ct+c,t’
1+d,t+d,t* +d,t°

SPlz—(t—

khi 0 < H(x) <0,5

2
C,tct+c,t

SPI:+(t—

Bdng 2. Phdn cdp han theo chi s6 SPI

Phén cap han Khoing gia tri SPI
Han vira -1,5< SPI<-1,0
Han nang -2,0< SPI<-1,5
Han nghiém trong SPI<-2,0

Hé s6 K han: La hé s6 biéu thi mirc d6 han
cho thoi diém xuat hién va noi sinh han cuy thé.
Hé s6 han dugce tinh toan cho tung tram KTTV
trén luu vuc hoac 1an can voéi luu vuce song. Khan
duoc xac dinh khi déng thoi Kkho va Kcan 1a

duong.
Khan = \Y} KKhchan

Badng 3. Phén cdp mirc dg han theo chi s6

)

K han
Mirc do han Gia tri
Dau hiéu sinh han Khan = 0,5
Han nhe 0,5 <Khan < 0,6
Han vira 0,6 <Khan < 0,8
Han néang 0,8 <Khan < 0,95
Han dac biét 0,95 <Khan<'1

2.4. M6 hinh thuy van SWAT

Dé danh gia han thity van trén luu vuc Sé San
trong cac thoi ky tuong lai dua vao s6 licu khi
tuong tor moé hinh MIROCS, nghién ctru lya chon
mo hinh thiy vin SWAT dé mé phong dong

TAP CHI KHI TUQNG THUY VAN

chay tuong lai cho luu vuc. SWAT (Soil and
Water Assessment Tool) 1a cong cu danh gia
nudc va dat duoc xdy dung boi tién si Jeff
Arnold ¢ Trung tam Phuc vu Nghién ctru Nong
nghiép (ARS- Agricultural Research Service)
thudc B Nong nghi¢p Hoa Ky (USDA- United
States Department of Agriculture) [6] va gido su
Srinivasan thudc Pai hoc Texas A&M, Hoa Ky.
SWAT cho phép mé hinh hoa nhiéu qua trinh vat
ly trén cung mét luu vuc. M6 hinh SWAT c6
nhiéu uu diém so véi cac mé hinh trude d6 1a khi
mo phong SWAT sé phan chia luu vuc 16n thanh
cac tiéu luu vue, cac don vi thuy van dya trén
ban d0 sir dung dét, thd nhudng, dia hinh dé ting
murc d6 chi tiét mo phong vé mat khong gian.
SWAT m6 hinh hoa chu trinh nudc dua trén co
s& phuong trinh can bang nudc sau:

SWt = SWO + 2( Rday - qurf - Ea - WSECP - ng) (6)
i=1

Trong d6 SWt 14 lugng nudce trong dat tai thoi
diém t (mm); SWO la lugng nude trong dat tai
thoi diém ban dau trong ngay thtr i (mm); Rday
la lvgng nudc mua trong ngay thir i (mm); Qsurf
12 lugng dong chay bé mit trong ngay thi i
(mm); Ea la luong nudc bée hoi trong ngay thir
i (mm); Qgw la lugng nudc ngdm chay ra song
trong ngay thur i (mm).

M0 hinh con c6 kha nang dy bao thong qua
viéc thay doi dir liéu dau vao (quan li st dung
dat, khi hau, thyc vat...) déu dinh luong dugc
nhiing tac dong cua sy thay doi dén dong chay ra
cua cac luu vuc hoac cac thong sb khéc; co hiéu
qué cao, ¢6 thé tinh toan va mé phong trén luu
vuc rong 16n hoac hd tro ra quyét dinh dbi véi
nhitng chién luoc quan li da dang, phic tap véi
su dau tu kinh té va thoi gian thap; cho phép
nguoi st dung nghién ctiru nhitng tac dong trong
thoi gian dai.

Trong nghién ciru nay, dit liéu dau vao cho
mo hinh duoc thu thap tir cac ngudn tai liéu da
liét ké & trén va dugc xay dung thanh cac loai
ban d6 cho luu vuc séng Sé San nhu cac hinh
dugc trinh bay dudi day. Luu vuc song S€ San
duoc chia thanh 44 tiéu luu vuc.
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Hinh 3. (a) Ban do6 DEM luu vire song Sé San; (b) Ban d6 Phén chia tiéu luu vuee; (c) Ban do cdc
loai hinh sw dung dat, (d) Ban do phan loai dat trong luu vuc

3. Két qua va thao luan.

3.1. Danh gia han khi twong

S6 liéu luong mua trong giai doan 30 nam
qué khir tir 1980 dén 2010 duoc str dung dé danh
gia lai chi s6 han SPI theo thoi gian 6 thang (thé
hién két qua theo mua) va 12 thang (thé hién két

qua theo nim) nhén thiy cac su kién han dién ra
kha thuong xuyén vao mua kho cac giai doan
1981-1982, 1992-1993, 1996-1997, 2005-2006;
trong d6 dot han khéc nhiét nhat dugc ghi nhéan
trong qua kht la & giai doan 1996-1997 va
2005-2006.
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Hinh 4. Dé thi biéu dién chi sé6 SPI6 va SPI12 tai cdc tram: (a) Kontum; (b) Pleiku
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Su thay d6i lwong mua trong tuong lai s& anh
huong dén tinh trang han han, dya vao s6 lidu
mua tr m6 hinh MIROCS sau khi da duoc chi
tiét hoa dén cac tram khi tuong trén khu vuc,
nghién ctru tiép tuc danh gia chi s6 SPI6 va
SPI12 trong 3 giai doan trong twong lai gdm
2016 - 2035, 2046 - 2065, 2086 - 2099 vai 2 kich
ban phat thai trung binh RCP 4.5 va kich ban
phat thai cao RCP 8.5.

Trong giai doan dau tién 2016 - 2035 cho hai

kich ban phat thai nhan thay c6 tong s6 khoang
38 - 42 su kién han dugc danh gia trén s6 lidu
mua tir cac tram khi tugng ( trong d6 c6 khoang
55% la han vura, 30% han ndng va 15% nghiém
trong cho kich ban RCP 8.5), cac su kién han
lién tyc dién ra vao khoang thoi gian tir 2023 dén
2028 trén cac tram khi tuong trong khu vuc
nghién ctru voi sy kién han diénra nang nhét vao
khoang giai doan tur 2027 - 2028 cho kich ban
phat thai RCP 8.5.
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Hinh 5. D6 thi biéu dién chi sé SPI6 va SPI12 giai doan 2016-2035 tai cac tram: (a) Dak To,
(b) Kom Tum; (c) Pleiku

Trong giai doan tiép theo tir 2046 - 2065 cho
hai kich ban phat thai nhan thdy c6 tong sb
khoang 32 - 35 sy kién han dugc danh gid trén sb
liéu mua tir cac tram khi tuong ( trong do co
khoang 58% han vira, 42% han nang cho kich
ban RCP 8.5), cac su kién han dién ra vao
khoang thoi gian tir 2051-2052, 2054-2055,
2058-2059 va 2062-2063 trén cac tram khi tuong
trong khu vuc nghién ctru voi sy kién han diénra
ning nhat vao khoang giai doan tir 2062-2063
cho kich ban phat thai RCP 8.5.

TAP CHi KHI TUQNG THUY VAN

Trong giai doan cudi cung tir 2080 - 2099
cho hai kich ban phat thai nhan thiy c6 tong sd
khoang 39-41 su ki¢n han dugc danh gia trén s6
liéu mua tir cac tram khi tugng ( trong d6 co
khoang 35% han vira, 47% han ndng va 18% han
nghiém trong cho kich ban RCP 8.5), cac sy kién
han dién lién tuc vao khoang thoi gian tir 2081 -
2086 va tir nam 2089 - 2094 trén cac tram khi
tugng trong khu vuc nghién ctru véi sy kién han
dién ra ning nhit vao khoang giai doan tir 2085
-2086 cho kich ban phat thai RCP 8.5.
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Hinh 6. Pé thi biéu dién chi s6 SPI6 va SPI12 giai doan 2046 - 2065 tai cdc tram: (a) Ddak Té;
(b) Kon Tum;, (c) Pleiku

Hinh 7. D6 thi biéu dién chi sé SPI6 va SPI12 giai doan 2080 - 2099 tai cac tram: (a) Pak To;
(b) Kon Tum;, (c) Pleiku

TAP CHi KHI TUQNG THUY VAN
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3.2. Danh gia han thiiy vin

Luu lugng dong chay dugc hi¢u chinh va
kiém dinh trong mé hinh thiy vin SWAT véi
chudi thoi gian 30 nim trong qua khir tir nim
1980 - 2016 cua 2 tram thuy van KonPlong va

bak T6. Trong d6 thoi gian hi¢u chinh 1a tir nam
1980 dén 2005 va thoi gian kiém dinh 1a tir nam
2006 - 2016 cho két qua dugc thé hién trong hinh
8a-8f.
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—QttDakTo
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Hinh 8. Qua trinh hiéu chinh luu luong tai cac tram: (a) KonPlong 1980-1994; (b) Ddk To 1980-
1994, (c) KonPlong 1995 -2000; (d) Dak To 1995 -2005, (e) KonPlong 2006-2016,
(f) Dak To 2006-2016

Qua trinh hi¢u chinh dugc hi€u chinh ty dong
bang phan mém SWAT-CUP véi thuat toan
SUFI-2 (Semi Automated Sequential Uncer-
tainty Fitting). Qua trinh hi¢u chinh dugc thuc
hién riéng 1€ tng voi tung tram thuy van véi
nguyén tac hidu chinh tir tram thuong ngudn dén
tram & ha nguén [7]. Gia tri cac thong s6 ciia mod
hinh duoc thé hién nhu trong bang 4.

Két qua, Iuu lugng dong chay mé phong dugc
danh gia thong qua cac chi sé théng ké. Can cir
theo cac mirc do phan cap cia D.N. Moriasi
(2007), két qua mo phong luu lugng dong chay
tai 2 tram déu dat murc tot hé s6 NSE, R2 dat tur
0,7 tr¢ 1én va PBIAS ¢ muec rat dat.

Sau qua trinh hiéu chinh va kiém dinh mo

TAP CHI KHI TUQNG THUY VAN

hinh dé tim ra bo thong s phu hop cho luu vuc
nghién ctru, by thong sb6 do tiép tuc dugc su dung
dé mo phong dong chay cho tuong lai v6i 2 kich
ban phat thai tuvong tng 1a RCP 4.5 va RCP 8.5.
V6i s6 liéu dong chay thu duoc trong twong lai,
nghién ctru da sir dung chi s6 han thity van K han
dé xay dung ban d6 phan ving han han cho luu
vuc song S€ San trong cac thang mua kho. Cac
ban d6 han han duoc xay dung cho 3 khoang thoi
gian trong tuong lai 1a 2016-2035, 2046-2065,
2080-2099. Trong mdi giai doan, dua vao
khoang thoi gian han ning nhat da dugc danh gia
trong phﬁn han khi tuong, chi s6 K han dugc tinh
toan twong tng tir dong chay cho 43 tiéu luu vuyc.
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Bdng 4. BJ théng s6 mé hinh SWAT trong thoi gian hiéu chinh

Th X Y nehi Gia tri
am so nghia Konplong Pak To
Hé s6 CN tmng voi diéu kién 4m
r CN2 11 (%) -1.15 -1,89
v_SURLAG Hé s6 tré dong chdy mit (ngay) 7,74 13,88
v_ESCO Heé s6 bdc hoi cta dat 0,008 0,03
v_SOL AWC Kha ning trit nudce cua dat 0,32 0,13
v_SOL BD Dung trong ciia 16p dat (g/cm?) 0,85 1,55
v_CH N2 Hé s6 nham cua séng chinh 0,31 -
v_ALPHA BF  Ha sb triét giam dong chay ngam 0,42 0,37
v GW DELAY  |hoi gian ol nue tang ngdm 5 106,94
o (ngdy) -
v_GWQMN gfr‘;‘)mg sinh dong chdy ngam 005 ¢ 5562,1
v.GW _REVAP  Hé sé tai bbc hoi nuéc ngdm 0,12 0,15

Bdang 5. Pdnh gid cdc chi tiéu cho chdt lrong mé phéng ciia mé hinh

Tram thuiy vian

Chi tiéu danh gia — Chit lugng
KonPlong Pak To )}
NSE 0.76 0.78 Pat
PBIAS 10 12 Dat
R? 0.7 0.7 Dat

Doi voi kich ban RCP 4.5, cac su kién han  tong so 28 ticu luu vuc, sy kién han vira xuat

dugc ghi nhan vao cac thang mua kho trong giai
doan 2058-2059 va 2085-2086. Déi véi giai
doan 2058-2059, su kién han nhe xuét hién trén
téng sb 23 tiéu luu vuc, su kién han vira xuit
hién trén tong s6 7 tiéu luu vuc. Pdi v6i giai
doan 2085-2086, su kién han nhe xuat hién trén

nnnnn

hién trén téng sb 8 tiéu luu vuc. Cac khu vuc
xuét hién han vira duoc ghi nhan trén tinh Gia
Lai thudc luu vuc song Sé San. Tir két qua tinh
toan hé sé K han, ban d6 phan cép han trén luu
vue Sé San xay dung dudi su hd trg cua hé thong
thong tin dia ly (GIS) nhu hinh dudi day.
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Hinh 9. Ban dé phén cép han theo kich ban RCP 4.5 giai doan: (a) 2058-2059; (b) 2085-2086

TAP CHi KHI TUQNG THUY VAN

@3

S6 thang 02 - 2020



BAI BAO KHOA HQC

Déi véi kich ban RCP 8.5, cac su kién han
duogc ghi nhan vao céac thang mua kho trong giai
doan 2062 - 2063 va 2085 - 2086. Dbi véi giai
doan 2062 - 2063, chu yéu xuét hién sy kién han
vura va han nang véi su kién han nhe xuét hién
trén téng s6 23 tiéu luu vuc, su kién han nang
xudt hién trén tong s6 7 tiéu luu vuc. Dbi véi giai
doan 2085 - 2086, su kién han nhe Xuét hién trén

téng $6 9 tiéu luu vuc, su kién han vira xuat hién
trén tong sb 24 tiéu luu vuc. Cac khu vire xudt
hién han vira va nang dugc ghi nhan trén tinh Gia
Lai thudc luu vuc séng Sé San. Tir két qua tinh
toan hé s6 K han, ban d6 phan cép han trén luu
vue Sé San xay dung dudi su hd tro ciia hé thong
thong tin dia 1y (GIS) nhu hinh dudi day:

CAMBODIA
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Hinh 10. Ban dé phdn cdp han theo kich ban RCP 8.5 giai doan: (a) 2062-2063; (b) 2085-2086

4. Két luan va kién nghi

Trong nghién ctru nay, sb lidu khi tugng tir
m6 hinh toan cau MIROCS da dugc sir dung dé
danh gid han han cho luu vyc song S€ San dudi
tac dong cua bién d6i khi hau. Chi sé han khi
tuong SPI, chi s6 han thuy van K can dugc st
dung dé dua ra dugc birc tranh vé du bao han xay
ra trong mot sd giai doan trong tuwong lai véi hai
kich ban phat thai thap RCP 4.5 va kich ban phat
thai cao RCP 8.5. i v6i han khi tuong , chi sb
SPI ghi nhan trong giai doan tir 2080 dén 2099
Vo1l téng sb su kién han duoc ghi nhan khoang
41 sy kién han dugc danh gia trén s6 liéu mua tr
cac tram khi tugng (trong d6 c6 khoang 35% han
vura, 47% han nang va 18% han nghiém trong
cho kich ban RCP 8.5), giai doan tur 2045- 2065
dugc ghi nhan voi s6 su kién han xay ra it hon
hai giai doan con lai tuy nhién lai giai doan co
khoang thoi gian tir 2062 - 2063 xay ra han
nghiém trong nhat trong chudi tir 2016 - 2099.

TAP CHI KHI TUQNG THUY VAN

Mo hinh SWAT dugce st dung dé mé phong qué
trinh dong chdy trong qua khtr véi chudi thoi
gian 30 nam tir 1980 dén 2016 cho két qua hiéu
chinh va kiém dinh twrong ddi tot nén két qua mo
hinh dua ra @& mo phong dong chay trong tuong
lai tr 2016-2099 ¢6 tinh hop 1y trong nghién ctru.
Dua vao s6 liéu dong chay duge mo phong trong
tuong lai va chi s6 han thuy van K han, nghién
clru d3 dua ra duge ban do phan ving han han
cho 44 tiéu luu vuc trén song Sé San, gitp dua ra
c4i nhin tong quan vé murc d6 han thay van trén
luu vyc trong tuwong lai dudi tac dong cua bién
d6i khi hau, nhan thay cac tiéu luu vuc thudc khu
vuc tinh Gia Lai s€ chiu anh hudéng nang nhat vé
han thily van. Két qua hi vong s& 1a tai liéu tham
khao c¢6 tinh tmg dung cao cho quy hoach hoac
su dung tai nguyén nudc trong twong lai cho luu
vuc song.
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Loi cam on: Cdc néi dung nghién cieu trén nam trong khuén khé ciia dé tai “Nghién citu co s
khoa hoc va thuec tién phuc vu canh bao cd'p do rui ro thién tai do han han cho cac dia phwong thuoc
khu viee Tay Nguyén trong diéu kién bién doi khi hdu”, ma s6: TNMT.2017.05.21.
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EVALUATION ON THE IMPACT OF CLIMATE CHANGE ON
DROUGHT IN SE SAN RIVER BASIN

Vu Duc Long', Nguyen Ngoc Hoa'
"National center of hydro-meteorological forecasting

Abstract: The paper presents the impact of climate change on meteorological and hydrological
drought during the dry season in the Se San river basin through drought indices and hydrological
model. This study used two climate change scenarios RCP 4.5 and RCP 8.5 from Global Climate
Models of Coupled Model Intercomparison Project 5 (CMIP5 ) and the data of two scenarios are
applied statistical downscaling methods for Se San river basin. Standardized Precepitation Index
(SPI) is used to calculate meteorological drought. The potential evaporation, precipitation and flow
extracted from the SWAT model were used as inputs for calculating the hydrological drought. The
evaluation results in the future show that meteorological drought occurs most often in the period from
2080 to 2099 with 41 dry events were recorded (about 35% moderately dry, 47% severely dry and
18% extremely dry for RCP 8.5 scenario), this study also gave drought-level zoning maps for the
years when occurred extremely dry. This result indicated that all sub-basin of Gia Lai province will
be the most vulnerable by hydrological drought.

Keywords: Climate change, Drought indices, SWAT model, Se San River basin.
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SO SANH PHAN BO LY THUYET RAYLEIGH THEO
SONG QUAN TRAC TAI VUNG BIEN VINH NGHI SON,
TINH THANH HOA

Hoang Truwoéng'

Tém tit: Bai bdo bude dau phén tich mét s6 ham thong ké dé cao song dang dwoc sir dung trong
cde quy trinh tinh todn, dya trén y twong ciia chuwong trinh “Quadn Iy va ky thudt cong trinh bién va
ven bo (COMEM)” do 5 truong dai hoc cua Chdu Au thyee hién nam 2010. Véi 2 chudi s6 lidu quan
trdc,do dac song tai vinh Nghi Son, tinh Thanh Hoa nam 2017 va 2018, nhdn thcfy co su khac biét
nhé trong phin bé Rayleigh ciia dg cao va chu ky séng.

T khoa: DJ cao séng, phin bé Rayleigh, vinh, Nghi Son.

Ban Bién tép nhan bai: 26/11/2019  Ngay phan bién xong: 28/12/2019 Ngay dang bai: 25/02/2020

1. Mé dau

Moi hoat dong trén bién déu lién quan dén
diéu kién thuy dong luc bién, trong d6 séng gio
mang tinh quyét dinh.Vi vay, hiéu rd trang thai
mit bién 13 yéu cau bat bugc ddi véi hoat dong
nay. Ngoai viéc quan tric, do dac song bang cac
thiét bi chuyén dung, doi hoi su hd tro cia cac
mo hinh toan va cac mé hinh thong ké. M6 hinh
toan cho phép tai hién burc tranh séng trong maot
khu vurc cy thé phit hop v6i nhimng didu kién bién
nhit dinh; trong khi d6 mé hinh thng ké, théng
qua cac ham phéan b xac suét, cho thay quy luat
xuét hién ctia cac yéu té séng tai timg vi tri ma
nghién clru quan tam.

Céc dic trung thong ké song gi6 co y nghia
dic biét dbi véi viec thiét ké cac cong trinh bién,
nhat 13 v& mat quy mo va tudi tho cong trinh.
Can ¢t vao chi dan tinh toan séng ctia T chire
Khi twong Thé giéi (WMO) [5], cac t6 chirc va
qudc gia xay dung quy pham cho minh [1]. Mic
du cac quy pham mang tinh chudn muc cao, tuy
nhién theo thong 1¢, cac chi dan hay quy pham
thuong duge tai thim dinh nham ning cao do
chinh xdc cua tinh todn va tang cudng nang luc
clia cong trinh. Cac stra ddi bd sung néu co, déu
xuat phat tir cac cong trinh nghién ciru hodc
quan tric trén thé gioi, cling nhu cac kién nghi
khac. Trong chuong trinh “Quan 1y va ky thuat

Vién Nghién ciru bién va hai ddo
Email: Htruong.visi@gmail.com

TAP CHI KHI TUQNG THUY VAN

cong trinh bién va ven bo (COMEM)” [4] do 5
truong dai hoc cuia Na Uy, Ha Lan, Anh va Tay
Ban Nha thuc hi¢n nam 2010, nguoi ta da quan
trac song tai 4 vi tri khac nhau: (1) ving bo Thai
Binh Duong cua Costa Rica; (2) vung bo Dai
Tay Duong cua Costa Rica; (3) vung Dia Trung
Hai ciia Tay Ban Nha; va (4) ving bién Mexico
trong con bao Wilma véi thoi gian tir 7 ngay dén
1 thang tuy theo vi tri, nham tinh toan lai cac
dic trung song gid va song ling, déi chibu véi
cac quan hé Iy thuyét dang st dung. Két qua cho
thiy mot s khac biét so véi phan bd Rayleigh
(Bang 1).

Muc tiéu ciia Bai bao nham kiém chimg sd
liéu do dac, quan trac song tai hién truong véi
ham phan bd Rayleigh, tir d6 c¢6 co s¢ hiéu chinh
mot sd quan hé vé do cao song mang tinh dac thu
cua khu vuc nghién curu.

Trong cac ndm 2017 va 2018, Vién Nghién
ctru bién va hai dao, Toéng cuc Bién va Hai ddo
Viét Nam da té chure 2 dot do song tai khu vuc
bién Vinh Nghi Son, huyén Tinh Gia, tinh Thanh
Hoéa phuc vu cho nhiém vu ctiia Vién. Nhan théy
ngudn sd liéu do dac, quan tric dang tin ciy,
nghién ctru sir dung phuong phap théng ké dé
dbi chiéu v&i phan bd Rayleigh da thuc hién,
nham gop mot phan trong nghién ctru song.
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Bdng 1. Ty s6 do cao séng quan tric ven bo Thadi Binh Duong ciia Costa Rica

Thong Tin Hinax/Hi3 Hino/His  HisHmean  HisHims  Twax/T1s Ti10/T1s T13/Tinean
Gia tri 1,546 1,199 1,545 1385 1506 0964 1,133
B0 Iech 0,169 0,059 0,056 0,029 0,179 0,056 0,055
chuan

2. Phuong phap nghién ciru

2.1. Phwong phdp thu thép, tong hop thong
tin tai li¢u, sé ligu

Pay 1a phuong phap xtur 1y, téng hop cac
thong tin sb lieu quan trac, do dac vé chiéu cao,
chu ky va hudng séng do Vién Nghién ctru bién
va hai dao thuc hién nam 2017 va 2018 ¢6 do tin
cay va chinh xéc cao.

2.2. Phwong phdp théng ké

Trén co s¢ ngudn thong tin, s6 liéu quan tréc,
do dac song duoc thu thap, tong hop & trén co
dd chinh xac va tin cay cao, Bai bao sir dung
phwong phap thong ké dé dbi chiéu cac két qua
quan tric, do dac songvéi phan bd 1y thuyét
Rayleigh.

2.3. Phwong phdp tong hop, phan tich, dinh
gid

Két qua so sanh gita s6 liéu do dac, quan tric
song voi phan bd 1y thuyét Rayleigh duoc tong
hop, phan tich danh gia va dua ra nhan xét vé
mbi tuong quan, phu hop gitra cac s6 liéu do dac,
quan tric song voi phan bd 1y thuyét Rayleigh
tai vung bién vinh Nghi Son, tinh Thanh Hoa.

3. Két qua va thio luin

3.1. Cdc ham thong ké dic trung séng

Co 3 loai ham phan bd duge sir dung dé tinh
toan cac yéu t song [5]:

- Trong thoi gian dai hang nam, con goi la
ham ché do;

- Trong thoi gian tac dong cua bao;

- Trong truong hop song 6n dinh.

Nghién ctru théng ké song trong nhitng nim
gan day cho thdy, tit ca cac loai phan bd déu co
thé quy vé phan bd Weibull:

B
F(x)=exp {—a (%) } (1)

Trong d6 x 1a gia tri trung binh cia yéu to
song bét ky; a, p 1a cac tham s6 xac dinh trén
co s6 86 liéu thuce do.

Gia tri Iy thuyét cac tham sb trén cho nhing
phan bd cac yéu té song khac nhau dan ra trong
Bang 2.

Badng 2. Tham s6 ciia ham phdn bé Weibull

Yéu tb song Ji; a
Do cao song 2 0,785

Chu ky song 4 0,654
Budc song 2,3 0,757

3.1.1 Cdc ham phdn bé ché do

Loai ham nay dong vai tro 16n trong thiét ké
cac loai cong trinh khac nhau trén thém luc dia
hodc bo bién va can c6 chudi do dac song nhiéu
nam. Cac ham phan bd ché do cua do cao song
dugc mo ta bang quy luat 16ga chuan:

L [tn 2~ M(In H)]
J20(n H) 20 (InH) (2)

F(nH)=

Trong d6 F(In #) la mat do 16garit xac suat do
cao song; M(nH) la ky vong toan hoc do cao
song; o’ (InH) 1a do 1éch 1ogarit.

Vi ham nay kha phuc tap, trong thuc hanh
thuong st dung phan bd Gumbel, GEV (Gener-
alized Extreme Value), Frechet hodc cac phan bd
khac.

3.1.2 Song trong bdo

Theo Matusevsky, ham phan b do cao song
c¢6 dang tich phan ciia ham phan b khi song 6n
dinh voi mat do phan bd d6 cao song trung binh
trong con bao da biét:

H max

O(H)= | F(H,Hh)f(HAH 3)

0

Trong d6 Huax 12 d cao song 16n nhét trong
bao; h 1a 6 sau day bién.

Muc dich cta bai bao 1a danh gia phan b
Rayleigh, thich hop d6i v6i chudi song quan tréc,
vi vy mdi quan tim dan ra dudi déy.

3.1.3 Séng on dinh

Vilensky va Glukhovsky trén co s tong hop

TAP CHi KHI TUQNG THUY VAN

@)

S6 thang 02 - 2020



BAI BAO KHOA HQC

mot sO 16n so li¢u do dac song trong nudc ndng
dua ra ham phan bo d¢ cao soéng céd xét den do

sau bién: s
[[—[ Jlfﬁ/h
T =
H

£107]
27\ h
Trong d6 h 1a d sau day bién.
Ham phan bd chu ky song trong nudc siu

khong phu thudc vao do sau day bién va c dang:

F(T):expl:—fg[ij :l

Trong do T 1a chu ky song trung binh. Theo
tai liéu nghién cru [2] ap dung cho ving bién
sau c6 dang:

F(T)= exp{—fg(;j :|

Trong d6 H 1a d6 cao séng trung binh. Quy
luat phan bd nay duoc goi la Rayleigh, ap dung
cho séng déu. Cung véi sy tang do sau, ty sé H/h
giam va tién t6i khong, cong thirc (4) chuyén
thanh cong thic (6). I

Theo Longuet-Higgins, 1dy H,= ﬁz H

1am tham s dién hinh, vi do cao song nay thé
hién nang lugng trong trudong séong chinh xac
nhét, ta c6:

F(H)=

F(H)=exp| -

(4)

)

(6)

2H

2
rms

X4c suat ma do cao song riéng biét vuot qua
mot gia tri chi dinh H* (x4c suat vuot) cho bang:

(7

2
—(H/H
e ( rm.c)

F(H)d(H /H,,)=¢ """ (8)

rims

F(H>H)= |
H./H
Nhu vay, His (trung binh ctia 1/3 d6 cao song
16n nhat), bang do cao song vuot qua 13,5%
song. Ap dung phan b Rayleigh, c6 thé lién hé
nhitng tham sb song tiéu biéu Hiioo (trung binh
ctia 1/100 d6 cao song 16n nhét), Hyio (trung binh
ctia 1/10 d6 cao song 16n nhat), His=H; (46 cao
song c6 nghia) voi Hms cho ta nhitng méi quan
hé ngoai ving song d [3]:

Hi/100=2,4 Hims ©)

Hi/10=1,8 Hims (10)

TAP CHI KHI TUQNG THUY VAN

Hl/3:\/§l_1rms:1,41 Hims (1 1)
ﬁ:%\/;Hrms =0'89Hrms (12)
Theo tai lidu nghién ctru [2] cho thay:
Hi10=1,6 Hims (13)
H1/3:1,3 Hims (14)
Hino=1,2 Hi (15)
va Ti10=Ts (16)

Trong mét ban ghi, séong c6 dd cao nho
thuong c6 chu ky ngin. Trong khi dé, séng co
dd cao 16n hon d9 cao trung binh khong tuong
quan rd rang véi chu ky song ma thuong thé hién
bang mot so d6 “phan tan” (scatter diagram),
cho thay do cao song trong mot nhém nhit dinh
¢6 chu ky trong pham vi nag d6. Vi song nude
nong c6 thé 1dy: 7, -11| fs Tuy nhién, phan
tich ban ghi séng tronéé ién Bic cho thay
T=4H"*, Dia Trung Hai: T=4+2H,"". M6 hinh
song Sverdrup-Munk-Bretschneider cho T=5H%*,

Nhung chu ky ciia séng gi6 riéng 1é cho thay
nam trong pham vi tir 0,5 dén 2 1an chu ky séng
trung binh (0,57 <T:<2T'). Theo [2] thiy rang:

max — (0,6-1,3)T1/3 (17)
Ti10=1(0,6-1,3)T15 (18)
T=(0,7-1,)Tis (19

3.2. Kiém dinh véi so ligu séng do dac tai
Vinh Nghi Son, tinh Thanh Hoéa

Dot 1 do dac song tai vinh Nghi Son, huyén
Tinh Gia, tinh Thanh Hoéa duogc thuc hién 10
ngay tir ngay 16/10/2017 dén 26/10/2017 vi tri
tha may tai toa do 105.838219°; 19.393285°, 1a
noi bién ho, d6 sau tha may 8,5m, thoi gian nay
trén Bién Pong gio mua Bong Bic dang thinh
hanh. Pot 2 tién hanh tir ngay 13/6/2018 dén
23/6/2018, vi tri tha may co6 toa d: 105.840431°;
19.381723°, 1 noi bién ho, d6 sau tha may 10m,
thoi gian nay trén Bién Pong gié mua Tay Nam
dang thinh hanh (Vi tri do song, dot 1, dot 2 xem
trén Hinh 1).

Theo tai li¢u nghién cuu [2] 4p dung cho
ving bién sdu c¢6 dang:
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>

-n%

Gobgle Earth

Hinh 1. Vi tri tha may do song dot 1 va dot 2

C6 thé xac dinh nudc néng hay nudc siu,
trong hay ngoai ving song do. Vi cac diéu kién
trén, du kién song thudc loai chuyén tiép gitta
nudc nong va nudce sau (0,05<h/L<0,5, véi L-
budc séng), ndm ngoai ving séong dd; do do
trong nghién clru nay s€ su dung cac cong thirc
9+12 dé tinh toan song.

H10 [m] ——
H3 [m] ——

Dir liéu do dac tai 02 dot dam bao d¢ tin cay.
Céc yéu té do dac gom: Humo = 1,05H1, Hino,
Humax, Tp, Tmo2 (chu ky séng tuong duong ly
thuyét v6i chu ky cét khong T,), DirT, (hudng
cua Tp), SprT, (40 mo Tp), MainDir (hudng
chinh).

i
. Wlm
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Thoi gian

Hinh 2. Do cao song do dac tai tram Nghi Son, Thanh Hoa dot 1

Chu ky song {5)

00:00
2017-10-18 10-20

Hinh 3. Chu ky song do dac tai tram Nghi Son, Thanh Hoa dot 1
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Da cao song (m)

06-21 06-23

Chu ky song (s)

00:00 00:00 00:00 00:00 00:00 00:00
2018-08-13 08-15 06-17 06-19 06-21 06-23
Thoi gian

Hinh 5. Chu ky song do dac tai tram Nghi Son, Thanh Hoa dot 2
Do cao song trung binh toan chudi dodot 114 T=5H"*,
1,12m, dot 2 la 0,62m, chu ky song trung binh Trong Bai bao nay chon quan hé d¢ cao song
khoang 5,3s (dot 1) va 4,7s (dot 2), nam trong  Hiso v&i Hiss ciia 02 dot do lam vi du. Trén co s&
khoang xac dinh cua cong thirc Dia Trung Hai  d6 thiét 1ap duoc tuong quan gitta Hino va His
T=4+2H7 va Sverdrup-Munk-Bretschneider — theo phuong phap binh phuong nho nhét:

07

T L262028
06 j’j".jﬁ’
S35
5

05

04

HY0(m) |

02

01

Q
0 0.1 02 03 0.4 0.5 06 07 08 09

R1/3(m)

Hinh 6. Twong quan chiéu cao séng H1/10 va H1/3 dot 1 tai vinh Nghi Son

TAP CHI KHI TUQNG THUY VAN
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=

s

K1/10 {m)

0 01 02 0z 04

H1/3 (m)

05 06 07 0 03

Hinh 7. Twong quan chiéu cao séng H1/10 va H1/3 dot 2 tai vinh Nghi Son

Trong 02 quan h¢ néu trén, dang phuong trinh
y=ax+b dugc st dung, tuy nhién gia tri b kha nho
c6 thé bo qua. Déi chiéu voi quan hé nay thiy
réng thuc do song gi6 & Vinh Nghi Son xép xi

gan hon véi cong thirc 1y thuyét ciia Rayleigh:
Hi0=1,28H15, so v&i cong thirc thuc do ¢ Costa
Rica: Hyio=1,199H;;5. Cudi cling ta rut ra bang
sau:

Bdng 3. Cdac ham quan hé theo 1y thuyét va thuc nghiém

Thong tin Nghi Son (dot 1) Nghi Son (dot 2) Phan b Rayleigh
Ham quan hé H1/10=1,25H1/3 H1/10=1,26H1/3 H1/10=1,28H1/3
Do cao song trung binh 1,12m 0,62m Khoéng han ché
Chu ky song trung binh 5,3s 4,7s Khoéng han ché

Tir két qua néu trén co thé thay véi do cao
song trung binh 1,12m tai Thanh Hoéa, quan h¢
dang xét thién nho, con véi do cao song trung
binh 0,62m, quan hé nay thién 16n va c6 xu
hudng gan véi gia tri 6 cao song theo phan bd
ly thuyét Rayleigh. Tuy vay, van thay phan bd
Rayleigh kha phu hop véi cac s6 lidu do dac da
¢ va c6 thé st dung phan bd nay khi thiéu sd
liéu hodc chi c6 mot gia tri dac trung nhu Hs.

4. Két luan

Ham phan bd 1y thuyét Rayleigh kha phi hop
v6i cac két qua do dac, quan tric song trong thuc
té va rat hiru ich trong thiét ké cong trinh bién
khi thiéu sd liéu. Phan bd nay duoc kiém chung

rat tot voi cac song déu thuc nghiém trong mang
song va duoc kién nghi sir dung trong diéu kién
tu nhién sau khi dd so sanh véi sb liéu do dac,
quan tric hién truong. S6 liéu do dac, quan trac
song tai vinh Nghi Son, tinh Thanh Héa cho thay
su khéc biét nho, do vay céc quan tric 1a can
thiét dé hiéu chinh mot sb quan hé vé d6 cao va
chu ky song, mang tinh ddc thu khu vuc.

Céc phan bd trén chi thuc hién tai mot khu
vuce ven bién thudc tinh Thanh Hoa va méi xem
xét dén quan h¢ do cao song Hio/His, can xem
xét thém tai nhiéu khu vuc bién khac va xem xét
dén nhiéu quan hé gitra cac do cao séng khac,
két hop v6i phan tich pho séng.
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THE COMPARISON OF RAYLEIGH WAVE HEIGHTS DISTRIBU-
TION WITH OBSERVED WAVE DATA AT GULF OF NGHI SON
Hoang Truong'
'Vietnam Institute of Seas and Island

Abstract: This paper describes the comparison of wave height distributions by Rayleigh func-
tion and observed data at gulf of Nghi Son, Thanh Hoa province, Vietnam in 2017 and 2018. In gen-
eral, the Rayleigh distribution of wave heights could fit for observed data but it needs some
corrections for specific regions.

Keywords: Wave heights, Rayleigh distribution, Gulf, Nghi Son.
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NGHIEN CUU UNG DUNG MO HINH HOA XAY DUNG
PHAN MEM DU BAO LU, XAM NHAP MAN SONG CUU
LONG HIEN THI KET QUA DU BAO MAN LEN
GOOGLE EARTH

Poan Vin Hai', Lé Thi Hué', Poan Quang Tri*

Tém tat: Cong tic duw bdo, canh bdo lii, xam nhdp mdn séng Ciru Long déng mét vai tro hét sire
quan trong tai Trung tdm Dy bao khi twong thuy van (KTTV) quoc gia. Nghién cuu da ving dung moé
hinh héa (MIKE 11-MIKE11- GIS-Google Earth) tinh todn dong chay lii ha lwu va hién thi két qua
dir bdo mén cho dong bang séng Ciru Long trén nén Google Earth. Két qua mé phéng va thir nghiém
chi ra rang coéng cu phan mém cé kha nang dw bdo twong doi tot vé mdt xu thé, dwong thuce do va
tinh todn. Két qua phdn bé ném man trong séng twong doi phit hop véi két qua thuwe do tai cdc tram.
Két qua dy bao muc nuoc lon nhat va thue do dao dong tir 7-14 cm. Murc dam bao tai cac tram Tan
Chéu va Chau Déc kha cao hau hét la dat trén 75-78%. B cong cu dy bao dwoc xdy dung trén nén
co s6 ngdn ngit ldp trinh hién dai, ¢6 tinh mé, ¢é kha nang tich hop bé sung va ndng cdp cdc modul
khi can thiét. Chat lwong thir nghiém céng cu cho thdy, cong cu du bdo c6 thé dap iing dwoc yéu cau

nghiép vu du bdo tai Trung tam D bdo khi twong thity van quéc gia.
Tw khoa: MIKE 11, MIKE 11-GIS, Googel Earth.

Ban Bién tap nhan bai: 08/11/2019  Ngay phan bién xong: 27/12/2019 Ngay dang bai: 25/02/2019

1. Pit van dé

Dong chay séng Mé Cong c¢6 ¥ nghia sdng
con ddi vai sy phat trién ciia khu vuc dong bang
song Cuu Long (PBSCL) noi riéng va Viét Nam
no6i chung. PBSCL chiu tdc dong manh mé tu
ngudn nude song Mé Cong, trong d6 1ii 14 yéu t6
quan trong nhat. Mdi nam, khu vuc nay co tir
1,3-1,5 tri¢u hecta bi ngép 1. Dudi tac dong cua
dong chay va ché d 1di, cac hoat dong kinh té -
xa hoi bi anh huong, dat nong nghi¢p bi xam
nhdp man va chua pheén, cac hoat dong san XuAt
ndng nghiép bi can trd. Bén canh do, i cling co6
nhiéu mit tich cyc ddi voi sy hinh thanh va phat
trién cua PBSCL. Song Mé Cong mang vé cho
d6ng bang ngudn phi sa mau m& va ngudn thuy
san tu nhién giau c6. Mo hinh hoa 1a mdt cong cu
dugc khai thac va st dung hi¢u qua trong cong

Trung tdm Dy bdo Khi tiwong Thity vin quéc gia
’Tap chi Khi twong Thity van
Email: doanquangtrikttv@gmail.com

tac du bdo, canh bao Ii, xdm nhdp man trong
nhitng nim gan day. Da c6 rat nhiéu cong trinh
nghién ctu xay dung dua ra nhitng phuong an,
két qua gop phan giam nhe nhirng hau qua do 1,
thién tai gay ra trong cong tac du bao, canh bao
11, xdm nhap man trong song va nhitng khu vuc
ctra s6ng ven bién[1-9]. Hién nay, bén canh cong
tac du bao 10, cong tac du bao, canh bao tinh
hinh xdm nh@p mén song Ciu Long dang duogc
thyc hién tai Trung tdm Dy bao khi tugng thuy
van (KTTV) qubc gia va dat duoc nhiéu két qua
nhét dinh [10]. Cong tac du bao, canh bao sém
tinh hinh I, xam nhap man cho khu vuc déng
bang séng Ciru Long ngay cang dugc chi trong
hon trong nhitng nim gan day. Nghién ctru da
tmg dung két hop bd boé minh MIKE 11-MIKE
11 GIS-Google Earth xay dung thanh phan mém
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khai thac du bao 1ii, xdm nhap man cho khu vyc
ddng bang séong Ctu Long. Trong dé, dit lidu
mua du bao tt NOAA duoc st dung dé tinh toan
du bao luu luong lam dau vao cho mé hinh thay
lyc MIKE 11 thong qua mo6 hinh thuy van URBS
(Unified River Basin Simulator) [11-12]. Két
qua duodng qua trinh 10 thuc do va du bao dugc
hién thi thong qua cac module duoc thiét 1ap san
trong phan mém. Két qua du bao man dugc hién
thi trén nén Google Earth cho két qua truc quan,
kip thoi va hd tro cho cong tac canh béo Iii, xAm
nhap min cho kh vuc Pdng biang séng Ciru
Longtrén céac ban tin dy bao, canh bao han man
tai Trung tdm Du bao KTTV quéc qua.

2. Phwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu khu vwe nghién ciru

DPdng bang song Ctru Long 14 bd phéan cua
chau tho song Mé Koéng c6 diéntich 40,6 nghin
km?. Pong bang song Ciru Long ¢6 vi tri nam
lién ké ving Pong Nam Bo, phia Bic giap Cam-
puchia, phia Tay Nam la Vinh Thai Lan, phia

e T BT
L 1 i

Pong Nam 1a Bién Pong. Cac diém cuc cua
ddng bang trén dét lién, diém cuc Tay ¢ phuong
My P, thanh phd Ha Tién, tinh Kién Giang;
cuc Bong ¢ xa Thira Dtrc, huyén Binh Pai, tinh
Bén Tre; cuc Bic ¢ xd Hung Pién A, huyén
Vinh Hung, tinh Long An; cuc Nam ¢ xi Dat
Miii, huyén Ngoc Hién, tinh Ca Mau. Ngoai ra,
con c6 cac dao xa bo cua Viét Nam nhu Pao Phu
Qudc, quan dao Tho Chu, Hon Khoai (Hinh 1).
V& phia tay, Dong bang séng Ciru Long duoc
gidi han boi song Chau Pdc va kénh Vinh Té
mot dong kénh nhan tao chay doc theo bién gidi
Viét Nam-Campuchia, nhan nudc song Hau
Giang qua song Chau Déc tai Thanh phd Chau
Dbc d6 nudc ra Vinh Thai Lan, giéi han mot
vung dat thdp ngap nudc theo mua goi 1a tir giac
Long Xuyén.O khu vuc giita hai dong song Hau
va song Tién, Pong bang séng Ciru Long duoc
gi6i han dau ngudn bai cac dong kénh ndi ngang
tai 2 huyén thi diu ngudn Tan Chau va An Pha
cua tinh An Giang nhu kénh Vinh An.

VINH THAL LAN
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Hinh 1. Ban dé vi tri khu viee nghién ciru

2.2 86 liéu thu thip

- Nghién ctru da tién hanh thu thap sb liéu
muc nudc tram Tan Chau va Chau Pdc tir nam
2013-2019, sb liéu triéu tram viing Tau nim

TAP CHi KHI TUQNG THUY VAN

2013-2019.

- Tinh toan, xir 1y s6 liéu luu lugng ngay tai
tram Kratie thong qua duong quan h¢ myuc nudc
~luu luong (H~Q) da dugc xay dung tai tram (tir
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2013-2019).

- Thu thap sb liéu man 16n nhét tr 32 tram
quan tric do muyc nuéc déng bang séng Ciu
Long tr 2014 -2019.

2.3 Gioi thiéu moé hinh MIKE 11 va
MIKE11-GIS

MIKE 11 1a mot phan mém k¥ thuét chuyén
dung md phong luu lugng, chat lugng nude va
van chuyén bun cat ¢ ctra song, séng, hé thong
tudi, kénh dan va cac hé théng dan nudc khac.
MIKE 11 1a cong cu lap mo hinh dong lyc mdt
chiéu, than thién voi nguoi str dung nham phan
tich chi tiét, thiét ké, quan 1y va van hanh cho
song va hé thong kénh dan don gian va phtc tap.

Poc két qua tir mo hinh
delta Few chuyén vao
M0 hinh Mikell

it dur bdo friéu

BAI BAO KHOA HQC

V61 moi truong ddc bict than thién voi nguoi st
dung, linh hoat va toc do, MIKE 11 cung cép
mot moi trudng thiét ké hiru hiéu vé ky thuat
cong trinh, tai nguyén nudce, quan 1y chit lugng
nudc va cac ung dung quy hoach. M6 dun mo
hinh thuy dong luc (HD) 1a mot phan trung tim
ctia hé théng 1ap mo hinh MIKE 11 va hinh
thanh co s& cho hau hét cic md dun bao gdm: dy
bao 10, tai khuyéch tan, cht lugng nudce va cac
mé dun van chuyén bun cat. M6 dun MIKE 11
HD giai cdc phuong trinh tong hop theo phuong
dung dé dam bao tinh lién tuc va bao toan dong
luong (phuong trinh Saint Venant).

1 khién M6 hinh Mike 11

Modul
diéu
khién
chay mé
hinh
Mikell

Modul
xuat két
qua va
hién thi
két qua
r bao

mr_\-'én
cac tham

s0 vao
mo hinh
Mikell

Khéi dién khién M6 hinh Mike 11 GIS

L

Modul
Uuyén
cac tham
$0 VAo
mo hinh
Mikell

Modul
xuat keét
qua va
hién thi
két qua
dir bao

khién
chay mé

hinh
Mikell

S

Hinh 2. So @6 phan mém diéu khién mé hinh MIKE1I va MIKE11- GIS

T WM Ghes | o | GsMbem  TMet  Thes
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Hinh 3. Giao dién diéu khién modul MIKE 11

Duang qua trinh myc nudc thye do trgm Kratie

Buding qua trinh lvu lugng thyc do tram Kratie

- . - .

Thia gan

——— . —3

S
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2.4 Xdy dwng phian mém phuc vu dw bdo

Nghién ctru xay dung dugc phan mém du bao
11, xdm nhap man song Ctru Long st dung bd
mo hinh MIKE 11 va MIKE 11-GIS xuat két qua
du bao d6 man 1én Google Earth gdm: (1) Khi
Dit lidu; (2) Khéi Giam sat; (3) Khdi Dy bao; (4)

Khéi Xuét ban tin; trong d6 khéi du bao s& bao
g6m 2 modul diéu khién va chay moé hinh MIKE
11 va MIKE 11-GIS (Hinh 2). Giao dién diéu
khién, modul chay mé hinh MIKE 11 va MIKE
11-GIS dugc thé hién trén hinh 3-hinh 5.

T DU Gdmalt | Do | Tulbeen Thiegin Theit

Durimg qui trinh myc nudc the do tram Keatie

e

-
mes|

Hinh 5. Giao dién chay mo hinh MIKE 11

3. Phan tich két qua va danh gia

3.1 Két qua duw bdo lii

Két qua du bao dugc danh gia bang sai s6
dugc tinh theo khoan 1 diéu 11 thong tu
42/2017/TT-BTNMT ngay 23 thang 10 nim
2017 cua Bg Tai nguyén va Moi truong “Quy

TAP CHI KHI TUQNG THUY VAN

dinh k¥ thuat danh gia chét luong du bao, canh
béo thuy van”. Theo d6 sai s6 cho phép cac tram
dugc tinh theo cong thirc See= 0,67401. Két qua
tinh sai s6 cho phép duoc 1am tron va thé hién
trong bang 1.
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Bdng 1. Sai s6 cho phép cdc tram ha luu séng Mé Kong

STT Tram Sai s6 cho phép (cm)
1 Tan Chau 16
2 Chau Boc 16

tram Can Tho 14 52 cm. Vi sai s6 cho phép nhu
trén, két qua du bao thtr nghiém céc tram dugc
thé hién trong bang 2.

Két qua du bao cho thdy, sai s6 10n nhat trong
du bao muc nudc tram Tan Chau la 50 cm; tram
Chau Péc 1a 48 cm; tram My Thuén la: 43 cm;

Bang?2. Chit lwong dir bdo muec nude I6n nhdt ngay trong mia lii nam 2019

STT Tram Chit lwong du bao dat (%)
1 Téan Chéu 78
2 Chau Boc 75
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=== Tan Chau Dy bdo .
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Hinh 6. Qua trinh muc nwoc thuc do,dy bao tai 02 tram Tan Chdu, Chau Péc mia i nam 2019
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Cong cu du bao mo phong dugc dién bién xu
thé muc nudce 16n nhat ngay cac tram ha luu song
Mé Kong. Trong mot vai con tridu, do dién bién
triéu du bao khong dién bién phu hop véi tricu
thuc do, do do, duong qué trinh myc nudc du
béo, thuc do cc tram xuit hién mot s6 diém sai
léch 16n. Két qua dy bao thir nghiém cho két qua
dat xap xi 75-78%. Puong qua trinh myc nudc
thuc do va du bao tai 02 tram: Tan Chau, Chau
DPdc cho mua li ndm 2019 duogc thé hién trén
hinh 6.

3.2 Két qua dw bdo min

Déi véi du bao man, khi chay thir nghiém cho
mua kho nam 2016 (day la mua c6 xam nhap
man cao nhat). Két qua chay thir nghiém cho
thdy sy phan bd min trong song twong d6i khép
v6i s6 liéu do man (Hinh 7). Dy trén két qua mo
hinh MIKE11-GIS m6 phong lai qua trinh xam
nhap man nam 2016, nghién ctru dua ra két qua
du béo thtr nghiém cho mua khé nam 2019-2020
(Hinh 8) va ban d6 phan bd ném man khu vuc
ddng bang song Ciru Long ndm 2016 va du bao
nam 2020 (Hinh 9).

H

2000 4o bt

YT R S

Grid spacing 40 metes

0 500 1000 1500

0H0H2916 7:00:00 AM, Time S120: 0. Layer @

(Grid spacing 90 meter) 3]

2000 3000 ason

Google Earth

Hinh 7. (a) Két qua phdan bé ném man trong séng tie mé hinh MIKE 11 thoi ky 10-3-2016; (b) Két
qua phan bo ném man trong song trén Google Earth
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Hinh 8. (a) Két qua dw bdo phin bé ném man trong séng tir mé hinh MIKE 11 thoi ky thang
2/2020; (b) Ket qua phan bo ném man trong song trén Google Earth

4. Két luin

Nghién ctru di ung dung duoc két qua md
hinh FEWS dé xdy dung thanh cong phan mém
mém dy béo I, xdm nhap man séng Ciru Long
st dung bd mé hinh MIKE11 va MIKE11- GIS
xuét két qud dy bdo do man lén Google Earth.
Phan mém duoc xay dung voi 04 khoi chirc nang

c6 08 modul chinh: Modul két néi dau ra cua
chuong trinh trao d6i s6 liéu Hydmet thanh dau
vao cho hé théng FEWS, tich hop trong chuong
trinh du bao; Modul Iuu trit dir li¢u lugng musa,
muyc nudc, luu lvgng, myuc nudce triéu; Modul
quan tri hé thong giam sat lwong mua, muc nudc,
luu lugng, muc nudc triéu; Modul van hanh
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phan mém Hydmet; Modul doc két qua du bao
thay van tir phan mém FEWS dé lam dau vao
cho mé hinh MIKE11; Modul diéu khién mo
hinh MIKE11 va MIKE11- GIS. B§ cong cu du
bao dugc xay dung trén nén co so ngodn ngit 1ap
trinh hién dai, c6 tinh mg, c6 kha nang tich hop
bd sung va nang cap cac modul khi can thiét. Vi
7 nam s6 liéu mue nude 2013-2019, 6 nam sd

nudée 16n nht cia 2 tram Tan Chau va Chau Bdc
thr nghiém cho nam 2019 dat tir 75-78%, danh
gia phan bé ném min trong song nam 2016
tuong d6i phu hop véi s6 liéu thyuc do, phan mém
cho thiy co thé dugc ap dung hang ngay trong
mua I{i, va du bado xadm nhdp man trong mua kho
hd trg cac du bao vién tac nghiéptai Trung tim
Du béo khi twong thity vin quéc gia.

liéu man 2014-2019. Chat luong dy bao muc

BAN PO PHAN BO PO MAN KHU VIYC DPONG BANG SONG CUPU LONG
NAM 2016 VA DY BAO NAM 2020
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Hinh 9. Ban do phdn b6 ném man khu vwee dong bang séng Ciru Long nam 2016 va du bdo
nam 2020

Loi cam on: Bai bdo hoan thanh trong khudén khé la két qua nghién ciru xdy dung phan mém phuc
vu tae nghiép tai Trung tam Dy bdo Khi twong Thiyy van quéc gia “Nghién ciru xdy dung phan mém
dw bao i, xam nhap man song Cuu Long su dung bo mé hinh MIKE1I va MIKE1I- GIS xudt két
qua du bao do man lén Google Earth”.
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THE APPLICATION OF NUMERICAL MODELLING TO ESTAB-
LISH THE FORECASTING SOFTWARE FOR FLOOD AND SALINE
INTRUSION AND DISPLAY THE RESULTS ON GOOGLE EARTH

Doan Van Hai', Le Thi Hue!, Doan Quang Tri*"
"National Centre for Hydro Meteorological Forecasting
*Vietnam Journal of Hydrometeorology

Abstract: Flood and saltwater intrusion warning play an integral part at the National Center for
Hydrometeorological Forecasting (NCHMF). The study has applied modeling (including MIKE 11-
MIKE11-GIS-Google Earth) to simulate and estimate downstream flood and display the forecasting
results of salinity for the Mekong Delta based on Google Earth platform. The simulation results
show that the software is capble of predicting the incidence and displaying the real lines and cal-
culations. The results of salinity distribution on the river are relatively compatible with the actual
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results measured at the stations. The forecasting results of the projected and actual maximum water
level range from 7-14 cm. The safety water levels at Tan Chau and Chau Doc stations are relatively
high, most of them reaching 75-78%. The soffware is developed on modern programming language,
which could be integrated and upgraded if necessary. The testing of the software shows that the
forecasting modelling can support the forecasting requirements at NCHMF.

Keywords: MIKE1l, MIKE11-GIS, Googel Earth.
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PANH GIA ANH HUONG CUA XAM NHAP MAN DEN
CAC CONG TRINH LAY NUOC TUOI VAO THOI K1
KIET CUA SONG NINH CO

Nguyén Bach Tang", Ping Pinh Pirc!, Trin Vinh Quang', Nguyén Pai Trung?

Tém tit: Cdc tinh ven bién ciia dong bang séng Hong cé nén néng nghiép twong doi phdt trién.
Tuy nhién, cdc tinh ven bién bi anh hwong rat 1ém béi cac hién tiwong thoi tiét cuc doan nhue: béo,
1ii lut, han han...Han hén (Xam nhdp mdn) la mét trong nhitng vin d@é anh hwéng va dwoc quan tam
chinh la nguon nude cung cdp twéi. Do dé, viéc danh gid chat lwong nwée twdi (@6 man) dwoc ldy
tai cac con séng la van dé cap thiét. Trong hé thong dong bang séng Hong, séng Ninh Co la nhanh
séng I6n cé sike anh hwéng rat 16n dén hé thong séng va ddc biét anh hwong dén tinh Nam Dinh.
Nguon nwde tudi dwoe ldy trén séng Ninh Co qua cdc ciea ldy nuée theo dinh tinh ma chwa ¢6
nghién ciru ndo ddnh gid theo thoi gian dé cé thé xdc dinh dwoc thoi gian ldy nuée tuwdi cho phit hop.
Chinh vi vdy, nghién ciru sir dung mé hinh MIKE 3 dé tinh todn va danh gia kha ndng ldy niede twdi
ciia séng Ninh Co qua cdc cira ldy nuée theo thoi gian trong mia kiét dé dwa ra phwong dn ldy
neée phit hop cung cap nwede twdi néng nghiép cho cac huyén Nghia Hung, Hai Hau, Xudn Truong,

Triee Ninh thuéc tinh Nam Dinh.

Tw khoa: Xam nhap man, Nong nghiép, Tuoi tiéu, Ninh Co, MIKE 3.

Ban Bién tap nhén bai: 25/11/2019  Ngay phan bién xong: 07/01/2019  Ngay dang bai: 25/02/2019

1. Pit vain dé

Xam nhap mén 13 qua trinh nudc bién 1an sau
vao trong dit lién qua cac cira song ven bién.
Day ciing 1 mot qua trinh phire tap lién quan dén
thuy dong luc hoc va céan chuyén chét trong
song. Su twong tac gitra nudc ngot va nudc bién
dién ra dudi sy tac dong cia luu luong dong
chay trong song, thuy triéu, gid va cac nhan to
khac anh hudng dén sy pha lodng, xao tron cua
nude sdng voi nudce bién.

Do tinh chat quan trong cta hién twong 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 tiéu chu
yéu cua cong tac nghién ctru 1a nim duoc quy
luat cua céc qua trinh nay dé phuc vu hoat dong
kinh té - x4 hoi, qudc phong viing cira séng nhur

O cac nudc nhu My, Nga, Ha Lan, Nhat, Trung
Qudc,... Sir dung cac phuong phép co ban duge
thue hién bao gém: thuc nghiém (dya trén s6 liéu
quan tric) va mé phong qua trinh bang cac mo
hinh toan. Viéc mo phong qué trinh dong chay
trong song ngodi bang mé hinh toan dugc bat dau
tir khi Saint-Vennant cong bd hé phuong trinh
md phong qua trinh thuy dong luc trong hé thong
kénh hd mot chiéu ndi tiéng mang tén ong.
Chinh nho strc manh ctua hé phuong trinh Saint
-Venant nén k¥ thuat tinh sai phan va cong cu
may tinh dién tor dap tng dugc thi mé phong
dong chay trong song ngoi la cong cu quan trong
dé nghién ciru. Moi du an phat trién tai nguyén
nudc trén thé gidi hién nay déu coi mo hinh toan
dong chay 12 noi dung tinh toan khong thé thiéu.
M6 phong dong chay bang cac phwong trinh

"Trung tam Pong luc hoc Thuy khi Moi truong, Truong Pai hoc Khoa hoc Ty nhién Ha Noi

2Cao dang Céng nghé va Kinh té Thiy loi mién Trung

Email: bachtung cefd@hus.edu.vn
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thuy dong luc di tao tién dé giai toan lan truyén
min khi két hop véi phuong trinh khuéch tan.
Str dung phuong trinh bao toan va phuong trinh
dong luc két hop v6i phuong trinh khuéeh tan da
mé phong dugc qué trinh lan truyén vat chat hoa
theo dong chay nhu lan truyén man ving cira
song, céac loai chét thai tir cac nha may, khu cong
nghiép,...

Trong vai nam gan day, trén thé gidi co mot
s6 nghién ciru vé tac dong cua Bién dbi khi hau
cling da dugc cong bd sir dung md hinh Mike 21
dé tién hanh danh gia tac dong ctia Bién dbi khi
hau dén do man trén song Mé Kong. Conard va
cac cong su di cong bd cac nghién ctru sir dung
md hinh tri tué nhan tao dé du bao bién dong do
man do Bién d6i khi hau gay ra trén ving cta
song Savannah. Nghién ctru xam nhap man &
Vi¢t Nam dugc quan tdm tir nhitng ndm 60 khi
bat dau tién hanh quan tric 46 man ¢ hai ving
ddng bang song Hong va song Ciru Long. Dbi
v6i ddng bang song Ciru Long do dic diém dia
hinh (khong c6 dé bao) va murc @6 anh hudng co
tinh quyét dinh dén san xuat nong nghiép & vu
laa quan trong toan qudc nén viée nghién ciru
xam nhap min & day dugc cha trong nhiéu hon
dac biét thoi ky sau 7 nam 1976. Khoi dau 1a cac
cong trinh nghién ciru, tinh toan cta Uy ban song
Mé Kongvé xac dinh ranh gidi xdm nhap min
theo cac phuong phéap thong ké trong hé thong
kénh rach thudc 9 ving cira song thudc dong
bang song Cau Long. Cac két qua tinh toan tir
chudi sb liéu thue do da 1ap 1én ban dd déng tri
man voi hai chi tiéu co ban 1%o va 4%o cho toan
khu vuc ddng bang trong nhimng thang XII dén
thang IV.

Hién tuong xam nhdp méan trén cac hé théng
song dién ra ngay cang phuc tap, ranh gidi min
thuong bién ddi theo khong gian va thoi gian,
cac md hinh 1 chiéu, 2 chiéu chi danh gia duoc
xam nhap man theo thoi gian ma khong danh gia
duoc ranh gidi xam nhap man theo tﬁng. Do vay,
mo hinh 3 chiéu c6 thé danh gia duoc sy phan
tang ciia d6 man theo khong gian va thoi gian.
Tir d6, két qua tinh toan 13 du vao dé danh kha
ning liy nudc tir song vao trong dong rudng.

TAP CHi KHI TUQNG THUY VAN

Nghién ciru da ké thira két qua tinh toan mé hinh
MIKE 3 cua dé tai cap Qudc gia KC.08.05/16-20
[1] & danh gia xAm nhap man séng Ninh Co
theo khong gian va thoi gian. Tuy nhién, trong
nghién clru nay s€ danh gid hi¢n trang xam nhap
man cua song Ninh Co anh huong t6i kha nang
ldy nudc trén song, cling 1a hudng nghién ciu
m&i dbi v6i khu vuc nghién ciru va ciing 1a bude
dau dé nghién ctru cho cac luu vuc tiép theo
trong tuong lai.

2. Phwong phap nghién ctru va co sé¢ dir
liéu

2.1 Gidi thiéu khu vwe nghién cviu

Song Ninh Co la mdt phan luu cua dong
chinh song Hong d6 tryc tiép ra Vinh Bic Bo
qua ctra Lach Giang (ctra Ninh Co). S6ng Ninh
Co dong vai tro quan trong trong van tai duong
thuy, thiy loi cung cdp nudc tudi cho nong
nghié€p cua tinh Nam Pinh. Song Ninh Co ¢6
chirc nang cung cip nudc tudi ndng nghiép cho
cac huyén Nghia Hung, Hai Hau, Truc Ninh,
Xuan Truong. Tuy nhién, nhiing ndm gén day
hién trang xam nhap man trén song Ninh Co
dang dién bién phirc tap gay anh huong rat 16n
dén con ngudi, nén kinh té cia tinh Nam Binh.

bdi véi song Ninh Co, nhitng ndm qua mac
du da duoc quan tim dau tu, song do nhidu yéu
t6 tac dong 1am hé thong cong trinh thuy loi xudt
hién nhitng van dé ton tai, anh huong rat 16n t6i
c4c linh vuc phat trién san xuét va sy ting truong
kinh té xa hoi cta dia phuong:

Hé thdng cong trinh thuy loi qua nhiéu nam
sir dung dén nay nhiéu cong trinh da xudng cap
nghiém trong, khong dap tng yéu cau cta san
xuét. Viée phat trién cac khu dé thi, cong nghiép,
duong giao thong... anh huong rat nhidu t6i
tuoi, tiéu phuc vu san xuét, dan sinh kinh té cta
dia phuong [2]. Hé s tudi, tiéu hién nay con
thap chua dap tng dugc yéu cau san xuat. Hé
théng tudi moi dat tor 0,86-1,0 1/s/ha (trong do
yéu cau la 1,25-1,3 1/s/ha); hé s6 tiéu méi dat
khoang 4-5 1/s/ha (yéu cau la 7,0-7,2 I/s/ha). Do
bién dong thoi tiét khi twong thily van, han hén,
1l lut ngay cang gia tang, dac biét d0 man ngay
cang xam nhap sau hon vao dat lién, gdy anh
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hudng cho viée lay nudce, lam tang nhu cau rira
man [2].
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Hinh 1. Ban do khu viee nghién civu va cong
trinh lay nuoc

Trong nhitng ndm gan day, Nam Dinh c6 di¢n
tich dat nong nghiép khoang 115 nghin ha, trong
do6 dién tich dat trong lta gan 80 nghin ha, hon
15 nghin ha NTTS. Cac hién tugng thoi tiét cuc
doan nhu rét hai kéo dai, ning nong bat thudng,
han han, mua bao 16n, ung lut... 1am cho hang
chuc nghin ha cdy trong bi anh huéng mdi nam,
thiét hai hang chuc ty dong. Dic biét, nhitng cac
x3 ven bién ctia 3 huyén Nghia Hung, Giao Thuy
va Hai Hau, tinh trang xam nhdp man tang, do
mudi 1%o vao sau trong dat lién gan 25 km. trén
song Ninh Co, min 14n sau dén cira cong Mic 2
véi 46 man 1,7%o, cach bién téi 37 km. Xam
nhap min gay nhiéu anh huéng nghiém trong,
trong d6 anh huong truc tiép dén san xuét nong
nghiép, 1am giam kha ning sinh truong phat trién
ctia lua. Tiéu biéu, vu Pong Xuan 1987-1988 &
Xuan Thuy va vu Pong Xuan 1998-1999 tai
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mién ha huyén Nghia Hung thudc tinh Nam
Dinh, da c¢6 noi laa chét do nude 1ay vao dong co
dd man vuot qua gioi han cho phép [3].

2.2 Phwong phap nhién ciru

Vé6i nghién ctru nay ké thira két qua hiéu
chinh va kiém dinh ciia mo6 hinh MIKE 11 va
MIKE 3 tinh toan trong d& tai cap Qudc gia
KC.08.05/16-20 “Nghién ctru danh gia xu thé
dién bién, tic dong cua han han, xdm nhap min
d6i v6i phat trién kinh té - xa hoi ving dong bang
song Hong - Thai Binh va d& xuét cac giai phap
mg pho” Ho Viét Cuong va cs, Phong TNTD
Qudc gia vé DLH S6ng bién, nim 2016-2019.

Tinh toan théng ké trén co so sb lidu dong
chay tai tram Son Tay quan tric dai dién dong
chay vé ha luu. Qua do, danh gia va xac dinh
dong chay mua kiét tinh toan luu Iugng mua kiét
g vai tan sudt 90%, luu lugng mua kiét ing
vé6i tan suét 50%, luu lugng trung binh mua kiét.
Tir d6, tinh toan dong chay dén séng Ninh Co va
din bién xam nhap man ung vdi cac dong chay
kigt tinh toan tram Son Tay.

Str dung bd mé hinh MIKE 3 dé tinh toan
thuy lyc va nhiét mudi cho khu vuc song Ninh
Co. Mb hinh MIKE 3 mé hinh trong bd phan
mém MIKE, ddy 1a mé hinh sé tri 3 chiéu duoc
phat trién phuc vu tinh toan thuy dong luc hoc
cho cac khu vuc c6 dia hinh phtic tap nhu dai
duong, ving bién ven bo, cira song va ho, c¢6 kha
nang md phong chi tiét hé théng thuy dong luc
trong d6 c6 tinh dén anh hudng cua phan ting
mét do, nhiét do, d6 mudi va cac tuong tac cua
cac yéu té khi quyén bién (khi ap va gio trén
mat). Mo hinh MIKE 3 st dung cac phuong
trinh nhu: Phuong trinh lién tuc, phuong trinh
chuyén dong, phuong trinh nhiét mudi dé giai
bai toan lan truyén man trong song va bién.

- Phuong trinh lién tuc:

ou oOv oOw
—t—+—

=S 1
ox Oy Oz L

- Phuong trinh chuyén dong ctia u va v theo
phuong x va y:

ou ou’ o ﬁwu_fv_ __L&_ij'—d +F +—(V—)+ S (2)
at ax ay 0z Ox Po Ox
8\) 6v Ouy 6WV:—fu a__L&_ij—dz—kF +—(V—)+ S )
5 oy ox oz 0y Py 0y
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Ty, M PLac, @
P oz p i
Trong d6 p, mat do khong khi, C,, hé so

nham va W, la toc do gio.

CWO W W
Cw = CWO +#(Cwl _CWO)
VV] _Wo
Cwl
W <W,
W, <W <W,
W >W,

Trong d6, C,,o= 0.0013; W, = 0 m/s; Coi =
0.0026; W, =24 m/s; C,0=0.0013; Wy =0m/s

Cong thirc tinh van chuyén nhiét:

Coi =0.0026, W, =24 /s;

Trong do t 1a thoi gian; M 1a myc nudce; d 1a
d0 sau; h 1a 3o sau téng cong; x, y, z 1a hé toa do
cartesian; u,v,w la thanh ph::fln van toc theo
hudng; f 1a tham sb Coriolis; g 1a gia toc trong
truong; P 1a mat d§ nudc; Sxx, Sxy, Sxz, Syy 1a thanh
phan tensor (mg suat birc xa; t 1a thanh phan nhét
ri theo phuong dig; pa 14 4p sut khi quyén; S
1a Iuu lugng ngudn diém; us, vs 1 thanh phan toc
d6 theo huéng ctia ngudn vao maéi trudng xung
quanh; F., F, 1a thanh phan tmg suét theo phuong
ngang.

a_T+8uT+8vT+8wT:FT+Q(DV5_TJ+IE]+7~SS (5)
ot oOx 0Oy 0Oz 0z 0z
6_S+aﬂ+aﬁ+aﬂ: Fv—}-i(Dva—S}FSvS (6)
ot oOx Oy oz S 0z oz ‘

Trong d6 Dv la h¢ s6 x40 tron rdi theo
phuong thang dimg; H 1 ngudn trao doi nhiét
vo1 khi quyén; Ts va ss 1a nhiét d6 va d6 mudn
ctia ngudn; F 1a khuéch tan theo phuong ngang.

2.3 Xdy dung kich bdn tinh todn

Xam nhap man Ia hién tuong man l4n sau vao
trong dt lién anh hudng boi cac yéu td khi tugng
- thuy vén: gid, mua, bdc hoi, nhiét do, lugng
nudce do tir thuong nguf‘m, thuy triéu. Tuy nhién,
cac yéu to khi tugng vao thoi gian mua kiét it
anh huéng ma chu yéu la luu luong nudc tir
thuong ngudn do vé va thiy tridu. Do vay nghién
ctru xay dung kich ban tinh toan mo6 phong lan
truyén min dudi cac kich ban vé luu luong nude
trén thuong Iuu va thiy triéu ciia khu vuce nghién
clru.

TAP CHI KHI TUQNG THUY VAN

Theo thoi gian, su phan hoa dong chay rat sau
sac, luong nudc 16n nhét da quan tric dat toi
32.500 m¥/s (8/1954 tai Son Tay) gap 40 - 50 lan
dong chay nho nhét trong mua kiét (700 m?/s).
Trong nam c6 su phan mua rd rang: mua It va
mua kiét.

Mua kiét trén Iuu vuc thuong kéo dai 7 thang
tir thang 11 dén thang 5 nim sau nhung chi
chiém 26,8% luong dong chay ca nam, trong d6
thang 11 1a thang chuyén tiép tir mua 1d nén dong
chay trong song giam, thang kiét nhét thuong roi
vao thang 3. Nghién ctru tinh toan dong chdy kiét
tram Son T4y tir d6 str dung mo hinh toan dé tinh
toan dién bién dong chay va dién bién xam nhap
man trén song Ninh Co anh huong dén kha ning
ldy nudc cua cac cong trén song Ninh Co.

S thang 02 - 2020
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Luu lwgng trung binh mua kiét tram Son Tay
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Hinh 2. Biéu do6 phan bé dong chay trung binh miia kiét qua tram Son Tay
tir nam 1956 - 2016
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Hinh 3. Puong tan sudt dong chay kiét tram Son Tdy

Bang 1. Cao do muc nwoc bién ven bo twong vng voi tan suat tai khu viee nghién ciru

Cao d6 muc nwéc bién ven bo twong ing véi tAn suit tdng hop tai cac diém MC16 [TCVN9901-2014]

Tan suit P% 0,5 1 2
Chu ky lap lai, nim 200 100 50
MC16 490,0  400,7  327,0

5 10 20 50 90
20 10 5 2 1
247,71 198,9 158,0 114,0 87,0

Theo TCVN 9901-2014, cao trinh muc nudc
bién ven bd twong Gmg véi tan suat thiét ké (t6
hop cua tan suat muc nudce tridu, tan suat nudc
dang do bio) da duoc cac chuyén gia tinh sin
bang cac dudng tan suat tai cac vi tri dién hinh
doc bo bién tir Méng Cai dén Ha Tién. Toa do
dia ly va cao d6 myuc nudc bién ven b tai cac vi

tri ndi trén twong trng voi cac tan suat tinh toan

va chu ky s6 nam lap lai [5].

Tir két qua tinh duong tan sudt dong chay
mua ki¢t tram Son Tay, nghién ciru chon ra
nhing dién hinh ctia mua kiét nhu luu luong ting
v6i tan suat 90%, tan suat 50% va luu luong
trung binh mua kiét va két qua cao d6 muc nudc
tinh toan trong TCVN 9901-2014 da xay dung
cac kich ban dugc thé hién dudi bang 2.

TAP CHi KHI TUQNG THUY VAN
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Bdng 2. Tong hop cdc kich ban lwa chon tinh todn dién bién dong chay va xam nhdp man
song Ninh Co

. ] Luu lwon Tén sqfit Cao do
Ay < Tan suat Q Luu luwgng Nim dai ong H xuat mure
Tén kich bédn Ky pen 3 <X tram Son o .
xuat hién (m°/s) bic¢u A 3 hién nuéc
Tay(m’/s)
(cm)
KB1 TB mua kiét o
(QTB + HTB) nhidu nim 1606 1998 1603 50% 114,0
KB2 . )
(Q 50% + H 10%) 50% 1575,15 1975 1567 10% 198.,9
KB3 o o
(Q50% + HTB) 50% 1575,15 1975 1567 50% 114,0
KB4 . )
(Q kiét +H 10%) 90% 1211,76 1989 1204 10% 198,9
KBS o o
(Q kiét + H TB) 90% 1211,76 1989 1204 50% 114,0

2.4 Pdnh gid khd néng ldy nwéc ciia mét sé
cong trinh trén song Ninh Co vao thoi ki mua
kiét

Trong nhiéu nam, thang kiét nhat ciia Pong
bing song Hong thudng dién ra vao thang 3
trong nam. Trong thoi gian nay, cac loai cay

trdng dang can b sung nude. Do vay viée ldy
nudc vao trong ndi dong l1a rat quan trong,
nghién ciru tinh toan thoi doan tir 1/3-31/3 dé xéac
dinh luong thoi gian cac cong 1y nude bi nhiém
man.

Bang 3. Vi tri cdc cong ldy nude trén séng Ninh Co

Tén céng X Y Nhiém vu D0 rong c(")ng Cao trinh day cf')ng
MonR6  106.321 20.344  Tuéi 4 -1
TayKhu  106.313 20316  Tudi 1.5 -1
PongNé  106.322 20.298  Tudi 3 -1.5
Trung Linh  106.331 20297  Tuéi 6 -1.5
BicCau  106.329 20286  Tudi 25 -1.5
Tra Thuong 106.323 20.267  Tudi 6 2
Lo Xuyén  106.324 20.281 Tuéi 2 -0.6
Roc 106.309 20.253  Tudi 4 -1.5
Keo 106.307 20251  Tuéi 25 -1
AnNinh  106.293 20.242  Tudi 1.6 0
Hong Phong  106.290 20.240 Tudi 2.2 -1
Mic 1 106.285 20.237  Tuéi 6 2.5
béi 106270 20.244  Tudi 4 -1.5
DPbi Con 106262 20245  Tudi 22 0.7
Tré 106.246 20.238  Tudi 4 -1.8
Thép 106.236 20231  Tudi 8 2
Tryc Cuong 106221 20221  Tudi 3 -1.5
Nam Tan 106225 20229  Tudi 6 2.5
Dam 106.206 20.209  Tudi 4 -1.5
Ngoi Cat ~ 106.193 20.122  Tuéi 25 -1.5
Ninh My 106.199 20.115  Tudi 10 3
S65 106.311 20333 Tudi 2 -0.6
PhamRy 106279 20236  Tuéi 2.2 0.5
Mic 2 106299 20247  Tudi 8 2

Trong nghién ctru da tinh toan 10 diém trich
két qua theo cac cong lay nudc 1a: Ninh My,
Ngoi Cat, Truc Cuong, Nam Téan, Thbp, Hong
Phong, Tra Thuong, Trung Linh, Tay Khu, Sé

TAP CHi KHI TUQNG THUY VAN
S thang 02 - 2020

5. Cac cong lay nuée duoge trai dai doc song
Ninh Co. Vi tri cac cong dugc thé hién dudi hinh
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Hinh 4. So do cac cong lay nuée trén song Ninh Co

Theo QCVN 08-MT:2015/BTNMT Quy
chuin ky thuat quéc gia vé chét lugng nudc mat
¢6 quy dinh néng d6 Cl trong nudce ddi voi nude
su dung cho sinh hoat, an uéng 1a 250 mg/1. bPéi
v6i nude st dung dé tudi tidu, thuy loi 1a 350
mg/l.

3. Két qua va thao luin

Hiéu chinh va kiém dinh mé dun thuy luc

Sau khi thiét 1ap luéi tinh va mé hinh tinh

toan 3 chiéu lan truyén min cho khu vuc song
Ninh Co. Dé chuén hoa mé hinh tinh toan can
hiéu chinh va kiém dinh mé hinh dé két qua tinh
toan phu hop nhét vé6i thue té hién tugng xam
nhap min tai ving song Ninh Co. S6 liéu hiéu
chinh va kiém dinh muc nuéc va dé man tai song
Ninh Co 1 s6 liéu do dac muc nuée tai tram Pht
L& vao thoi diém 20/2/2017-15/3/2017.

Bdng 4. Chi tiéu phan tich két qud hiéu chinh thity lyc

Tén tram  Chi tiéu Nash Chi tiéu RMSE Chi tiéu MSE  Két qua

Phu L& 90,01 0,049 0,0024 Tot
2
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Hinh 5. Ket qua hiéu chinh myc nwoc thuc do va tinh toan tram Phu Lé

Bdng 5. Chi tiéu phdn tich két qua kiém dinh thity lyc

Tén tram  Chi tiéu Nash Chi tiéu RMSE  Chi tiéu MSE  Két qua

Phu L& 97,1

0,038

0,0014 Tot

Két qua hiéu chinh va kiém dinh mé dun thuy
luc cua tram Pha L& cho théy chi s6 Nash dat
trén 90%, chi s MSE, RMSE tién din dén 0. Do
vay, thong s thuy luc phi hop dé mé phong lan
truyén man cho séng Ninh Co.

Hiéu chinh va kiém dinh mé dun khuéch tan

Sau khi hiéu chinh va kiém dinh mé dun thuy

luc cia md hinh dat két qua tdt, tién hanh hiéu
chinh va kiém dinh lan truyén man véi thoi gian
do man dugc hiéu chinh va kiém dinh vao 2 dot
do la ngay 07/02/2017 va ngay 08/03/2017 tai 10
vi tri tir km 0 (cira séng) dén km 22 (vao trong
song).

TAP CHi KHI TUQNG THUY VAN
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Hinh 6. Két qua kiém dinh muc nuéce thue do va tinh toan tram Phii Lé

Twong quan d§ man thue do va tinh toan tai vi tri 4 km
28.5

28 4

y = 1.0764x - 1.8009 %

27.5 RZ=0.995
27
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Hinh 7. So séanh dé mén thuc do va tinh todn tai mat cdt vi tri 4 km

Twong quan do man thyuc do va tinh toan tai vi tri 8 km
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Hinh 8. So sanh d6 man thuc do va tinh todn tai mat cdt vi tri 8 km

Twong quan dp mian thyc do va tinh toan tai vi tri 18 km
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TAP CHi KHI TUQNG THUY VAN
S$6 thang 02 - 2020



Bang 6. Ket qua danh gia cac chi tiéu tai mot
SO Vi tri trén song

Vitri H@ s6 twong quan Két qua

4km 9.5 ot
8 km 99.1 Tét
18 km 57.96 Pat

- Két qua hi¢u chinh va kiém dinh md hinh
lan truyén min twong ddi phu hop voi xu thé
xam nhap man tai khu vuc song Ninh Co. Véi
bién d¢ chénh I¢ch do man gitra thuc do va tinh
toan khoang 0,15-2%o. Ném mdn ctra song Ninh
Co di theo hudng sat bo phai tinh tir ctra song
Ninh Co chay vao. Nguyén nhan do nudc bién
d6 theo hudng ctra song Ninh Co (Pong Nam).
Do d6, man & sat bo phai c6 xu thé do man cao
hon bo trai.

BAI BAO KHOA HQC

- Vi bd thong s6 st dung dé hiéu chinh va
kiém nghiém mé hinh phut hop véi két qua thuc
té do vay c6 thé sir dung dé mé phong cac kich
ban khac cho luu vuec.

Tir cac thong sb thiét 1ap dau vao tinh toan
mo phong cho 5 kich ban xdm nhap man vung
ctra s6ng Ninh Co. Két qua mo phong s& danh
gia dugc kha nang xam nhap man theo cac kich
ban va kha ning liy nudc cua cac cong theo cac
kich ban. Tir d6 s& hd trg cong tac van hanh va
didu tiét cac cong co hiéu qua. Theo nhu sé lidu
tram Son T4y nhiéu nam thi thang 3 c6 trung
binh luu luong 1a thap nhat. Do vay, két qua mo
phong duogc tinh toan la thoi doan dai dién vao
thang 3 1a thang kiét nhat ctia nhiéu nam.

ey L

0 b

pead Ee

Hinh 10. P mén doc séng thoi ki triéu lén (a), triéu xuong (b) img vdi kich ban 1

Hinh 9. So sanh do man thuc do va tinh toan tai vi tri mat cat 18km
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Ninh Ngoi Trge Nam Thép Hoéng Tra Trung Tay S65
My Cit  Cudng Tan Phong Thugng Linh  Khu
Tén cac cong lay nude

Hinh 11. 86 gio dé mdn vieot ngueong tai cac cong ldy mede theo kich ban 1

Theo két qua mo phong kich ban 1, ranh giéi  gidi man 4%o vao thoi ki triéu xudng xam nhap
man 4%o xam nhap vao trong séng tinh tir cta  khoang 10 km. S6 gid vuot ngudng tai vi tri
vao khoang 16 km véo thoi ki tridu 1én va ranh  Ngoi Cat va Ninh My 1a trén 50% tong s6 gio.
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Hinh 12. P mén doc séng thoi ki triéu lén (a), triéu xuong (b) iing voi kich ban 2
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Hinh 13. 86 gio do man vuot nguong tai cac cong lay nudc theo kich ban 2
Theo két qua mo phong kich ban 2, ranh gi¢i  khoang 14 km. Sb gio vuot ngudng tai vi tri
man 4%o xam nhap vao trong song tinh tir cra  Ngoi Cat va Ninh My 1a tong thoi gian, cong
vao khoang 28 km vao thoi ki triéu 1én va ranh  Truc Cuong, Nam Tan, Thdp vuot ngudng min
gidi min 4%o vao thoi ki triéu xubng xam nhap  tir 15-30% tong sd gio mo phong.

[ Wertical profile from (625162 2212529) to (536448 2250146)
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Hinh 14. P mén doc séng thoi ki triéu lén (a), triéu xuong (b) iing véi kich ban 3
Theo két qua mo phong kich ban 3, ranh giéi  khoang 5 km. S6 gio vurgt ngudng tai vi tri Ninh
man 4%o xam nhdp vao trong song tinh tir chua My 1a 50%, vi tri Ngoi Cat vugt ngudng do man
vao khoang 12 km vao thoi ki triéu 1én va ranh  trén 40% tong gid mo phong.
gidi man 4%o vao thoi ki tridu xuéng xam nhap

TAP CHI KHI TUQNG THUY VAN
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Tén cac cong lay nudc

Hinh 15. 6 gio d6 mén vuweot ngudng tai cac cong ldy nude theo kich ban 3
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Hinh 16. Bo man doc song thoi ki triéu lén (a), triéu xuong (b) ung voi kich ban 4

100 Phin trim sb gi0' d0 man vugt ngudng tai cac cong

<100 -
= 90 -
£ 80
70 -
60 -
50 -
40
30
20
101 0 0 0 0
O_

Ninh My Ngoi U Nam Thop Hong Tra Trung Tay Khu S65
Cat Cuong Tén Phong Thuong Linh L
Tén cac cong lay nudc

Hinh 17. 86 gio A6 man vieot ngudng tai cdc cong ldy nwée theo kich ban 4

otng

am s6 gio vu

Phén tri
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Theo két qua mo phong kich ban 4, ranh gidi
man 4%o xadm nhap vao trong song tinh tir ctra
vao khoang 33 km vao thoi ki triéu 1én va ranh
giéi man 4%o vao thoi ki tridu xuéng xam nhap
khoang 19 km. SH gi0 d6 man vugt ngudng tai
vi tri Ngoi Cat va Ninh MJ toan thoi gian mo
phong, tai vi tri céng Truc Cudng, Nam Téan sd
gior 46 man vuot ngudng 14 trén 50% tong sb gio,
vi tri Thdp 14 trén 35% tong so gio.

Theo két qua mo phong kich ban 4, ranh gidi

m Vertical profile from (625162 2212529) to (536448 2250148)
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man 4%o xam nhdp vao trong song tinh tir cua
vao khoang 30 km vao thoi ki triéu 1én va ranh
gidi man 4%o vao thoi ki triéu xuéng xam nhap
khoang 17 km. Sb gio d6 min vuot ngudng tai
vi tri Ngoi Cat va Ninh M 1a toan thoi gian mo
phdng, tai vi tri céng Tryc Cudng, Nam Tan sb
gio 40 man vuot ngudng 1a trén 30% tong thoi
gian mo phong, vi tri Thdp 1a 25% thoi gian md
phong.
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Hinh 18. D¢ mén doc séng thoi ki triéu lén (a), trieu xuong (b) iing voi kich ban 5
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Ninh  Ngoi Truc Nam Thop Hong Tra  Trung TayKhu S65
My Cit  Cuong Tan Phong Thuong Linh

Tén cac cong ldy nude

Hinh 19. S6 gio d6 man vieot ngudng tai cdc cong ldy nwée theo kich ban 5
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4. Két luin

Véi két qua nghién ciru, cho thay dién bién
min trén séng Ninh Co dién bién rat phuc tap.
D6 min phan bé theo tang gan nhu dong nhit do
do6 viéc lay nude theo tang ciling gap nhiéu kho
khan. S6 gio nhidm min cua cac ting gan nhu 1a
gidng nhau chi 1éch nhau tir 2-5 gio. Vi vy tai
céc vi tri cong gan ctra nhu Ninh My, Ngoi Cat
la gﬁn nhu bi nhiém min hoan toan vao mua kiét
va khong thé 1ay nude tudi cho ndi dong.

Tai cac vi tri g'?m ctra theo thoi ki kiét trung
binh nhiéu nim c6 d6 man vuot ngudng trong 1
thang chiém khoang 40% thoi gian cua thang.
Do vay viéc lay nudc trong thoi gian thang 3 1a

rat kho khan, cac huyén gan ctra nén thay déi co
ciu ciy trong, chan nudi phu hop dé khai thac
nuoc da va hop 1i.

Nghién ciru dd cho thdy kha ning tinh toan
va xac dinh xam nhdp man theo mo phong 3
chiéu twong ddi tot. Nghién ctru budc dau vé lan
truyén man theo tang trén mot luu vuc sdng nho,
tir d6 14 tién dé cho cac nghién ciru sau nay danh
gi4 kha ning lay nudc, cung cip nude cho cic
luu vuc song 16n khac nhu: Vu Gia - Thu Bon,
Déng béng song Ctu Long,... dac biét cac nha
may xir i nu6e cho cac thanh phd 16n nhu nha
may nudc Cau Do (Pa Ning), nha may nudc
Hoi An léy nuoc trén song Vinh Dién,...
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EFFECTS OF ASSESSMENT TO SALINIZATION IRRIGATION
WATER WORKS TO GET THE SELLERS PERIOD NINH CO RIVER

Nguyen Bach Tung'’, Dang Dinh Duc!, Tran Vinh Quang', Nguyen Dai Trung’
!Center for enviroment fluid dynamics, VNU university of Science
Central region college of technology - economics and water resources

Abstract: The coastal provinces of the Red River Delta have relatively developed agriculture.
However, coastal provinces are greatly affected by extreme weather events such as storms, floods,
droughts ... Drought (Saline intrusion) is one of the issues that is of great concern and direct influ-
ence. Next to the water supply for irrigation. Therefore, it is imperative to assess the quality of ir-
rigation water (salinity) taken in rivers. In the Red River Delta system, Ninh Co River is a large
tributary that has a great influence on the river system and especially affects Nam Dinh province.
Irrigation water source was taken on Ninh Co River through qualitative intake gates without any
studies evaluating over time to determine the appropriate time for irrigation water intake. Therefore,
the study uses the MIKE 3 model to calculate and evaluate the ability of Ninh Co river to take irri-
gation water through the intake gates over time in the dry season to devise an appropriate water sup-
ply plan for water supply. agricultural irrigation in Nghia Hung, Hai Hau, Xuan Truong and Truc
Ninh districts of Nam Dinh province

Keywords: Saline intrusion, Agriculture, Irrigation, Ninh Co, MIKE 3.
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XAY DUNG KICH BAN BIEN POI NHIET PQ TRONG
BOI CANH BIEN POI KHi HAU CHO KHU VUC TINH
TAY NINH

Lé Ngoc Tuin'*, Nguyén Vin Tin2,
Tran Tuian Hoang?, Pham Thanh Long?, Nguyén Ky Phung?

Tém tat: Bang phuwong phdp thu thép, xir 1y s6 liéu va phan mém SimCLIM, cdc kich ban bién
doi nhiét dé trong boi canh bién doi khi hdu (BDKH) khu vuc tinh Tay Ninh dwoc xay dung tuong
ing véi cdc kich ban RCP2.6 - RCP8.5. Két qua cho thdy nhiét &6 trung binh (Tth) gia tang theo
thoi gian va cac kich ban RCPs: khoang 1,1-3,6°C vao nam 2100 so voi giai doan 1986 - 2005.
Trong dé, Tth cao nhat phan bé chii yéu ¢ khu vuc phia tdy ciia tinh (nhie huyén Tan Bién, Chdu
Thanh). Bén canh dé, xu thé gia tang nhiét dé cdc thang trong nam (ddc biét la mia khé) va nhiét
dé cwece tri ciing dwoc ghi nhdn véi mike tang Tx nhanh hon so véi Tith va Tm. Két qua nghién ciru
la co 6 quan trong phuc vu danh gid tac dong va tinh dé bi ton thuwong (DBTT) do sw gia tang nhiét
do tai tinh Tay Ninh, dong gop tich cuc vao viéc hoach dinh va kién toan hé théng cdc giai phap ung

phé BDKH.

Tir khéa: Bién doi nhiét do, nhiét do trung binh, nhiét do cuc tri, kich ban BDKH, nong lén toan

cau.

Ban Bién tép nhan bai: 20/10/2019  Ngay phan bién xong: 28/11/2019  Ngay dang bai: 25/02/2019

1. Pit van dé

Bién dbi khi hau (BPKH) biéu hién boi su
noéng 1én toan cau, myc nudc bién dang (NBD)
va gia tang cac hién tugng khi tugng thuy van
cuc doan [1], da va dang tac dong truc tiép dén
doi song kinh té - x4 hoi (KTXH) va moi trudng
toan cau, 1a mdi lo ngai ciia cac quéc gia trén thé
gidi, trong d6 co Viét Nam. Theo d6, nhiéu nd
luc nghién ctru vé BPKH dugce thyc hién tir quy
mo dia phuong, quc gia, khu vuc ciing nhu toan
cau.

Viéc nghién cutu BDKH co thé dugc chia
thanh ba nhém 16n chinh: (N1) Ban chat, nguyén
nhan, co ché vat 1y cua sy BDKH; (N2) Panh
gia tac dong cia BDKH, tinh DBTT do BbKH
va giai phap thich tng; (N3) Giai phap, chién
luoe va ké hoach hanh dong nham giam thiéu

BDKH [2]. Vé logic, nghién cau BBKH can
duoc thue hién tuan tu, trong d6 nhom (N1) can
tién hanh dau tién v6i hai nhom chinh: (i) Xac
dinh cac bang chimg, nguyén nhan giy BDKH
trong qua khtr va hién tai; (i1) Panh gia BDKH
trong tuong lai bao gdom viéc xay dung cac kich
ban BDKH.

Kich ban BDKH la gia dinh c6 co s¢ khoa
hoc va tinh tin cdy vé su tién trién trong twong lai
ctia cac mdi quan hé gitra KTXH, GDP, phat thai
KNK, BDKH va muc NBD [1]. Pén nay, Uy
ban Lién chinh phi vé BPKH (IPCC) di thyc
hién 5 lan xay dung va cap nhat kich ban BbKH
thong qua cic 1an bao cao danh gia BDKH.
Trong d6, sy thay d6i co ban caa IPCC-ARS lién
quan dén cac kich ban phat thai KNK: RCPs
(Representative Concentration Pathways) dugc

"Truong Dai hoc Khoa hoc Tw nhién - Pai hoc Quéc gia Thanh ph5 Ho6 Chi Minh
’Phan vién Khoa hoc Khi twong Thuy van va Bién doi Khi hdu
386 Khoa hoc va Céng nghé thanh phé Ho Chi Minh

Email: Intuan@hcmus.edu.vn
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su dung dé dy doan khi hau trai dat dén nam
2100, gdm RCP2.6, RCP4.5, RCP6.0 va RCP8.5
tuong tng v4i ndng do KNK quy dbi thanh khi
CO2 12490 ppm, 650 ppm, 850 va 1370 ppm [1].

Cac phuong phap ap dung trong xay dung
kich ban BDKH bao gém 2 phuong phap chinh:
(i) Phuong phap thong ké; (ii) Phuong phap mo
hinh dong luc. Phuong phéap thong ké da phat
trién twong ddi som trong du bao mua. Cudi thé
ky 19, mbi quan hé¢ gitra hoat dong cuia mat troi
va thoi tiét da bt dau duoc quan tim, dic biét [
van d& dy bao mua gié mua (Monsoon rainfall),
tiép d6 1a van dé bién dong cua cac hinh thé khi
ap trong vung nhiét déi [3, 4]. Bén nay, cac mo
hinh thuc nghiém du bao mua v6i nhidu phuong
phap khac nhau da dugc nhiéu nha khoa hoc
nghién ciru va phat trién [5-9]. Phuong phap
thong ké 1a mot cong cu ing dung kha phd bién,
c6 thé chia thanh 3 nhom [10]: Thong ké truyén
thdng; Ha thip quy mé théng ké (Chi tiét hoa
thong ké) (Statistical Downscaling - SD); Thong
ké trén san pham mo hinh (Model Output Statis-
tics-MOS). Cac md hinh khi hau toan cau (GCM
- Global Climate Model) va khu vuc (RCM - Re-
gional Climate Model) phat trién tir cudi nhiing
nim 1980. GCM la mot md hinh toan hoc vé
tuan hoan tong quat cua bau khi quyén trai dat
hodc dai duong dua trén cac cong thirc todn mo
ta cac qua trinh vat 1y 1a co so cho nhitng chuong
trinh may tinh phirc tap thuong duoc sir dung dé
mé phong bau khi quyén va cac dai duong trén
trai dat [11-13]. Ung dung quan trong nhat cta
cac GCM noi chung la du tinh khi hau twong lai
(thé ky 2) dwa trén cac kich ban phat thai khi nha
kinh - 14 co s& dé xay dung cac kich ban BDKH
[14].

Tinh Tay Ninh thudc mién Pong Nam B9,
nam trong ving kinh té trong diém phia Nam, 1a
mot trong nhitng dia phuwong co tbc do ting
truong kinh té cao, phat trién cong nghiép ning
dong cua ca nudc. Kich ban BDKH tinh Tay
Ninh [15] dugc xay dung trén co s¢ kich ban
BDKH va NBD cho Viét Nam 2009 [16]. Két
qua tinh toan nhin chung di hd tro tich cuc cho
viéc hoach dinh cac giai phap ung ph6 BDKH
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trén dia ban tinh. Tuy nhién, v6i nhitng thay dbi
trong thoi gian gﬁn day, can thiét cap nhat s6 liéu
KTTV tai dia phuong cling nhu ky thudt mo
phong kich ban BDKH. Bang phuong phép chi
tiét hoa théng ké thong qua phan mém Sim-
CLIM, nghién ctru nay nham muyc tiéu xay dung
kich ban bién dbi nhiét d6 khu vuc tinh Tay Ninh
(theo cac RCPs) dén nam 2100 véi thoi ky so
sanh 1986-2005 va chudi s6 liéu KTTV cap nhat
dén nam 2017, tao co s& quan trong dé danh gia
tac dong, tinh DBTT do BPKH, tir d6 dé xuit
cac giai phap ung pho tuong thich. SimCLIM Ia
hé théng phan mém duoc phat trién boi Vién
Quéc té vé BDKH toan ciu, thudc Pai hoc
Waikato-Newzealand, tich hop cac két qua dau
ra ciia 40 GCMs mo phong cac yéu t6 khi tugng
va 24 GCMs mo phong su thay ddi caa NBD,
dugc ung dung thanh cong tai khu vuc mién
Trung [17] va mién Nam Viét Nam [18-20]. Cac
yéu t6 dugc xem xét bao gdm nhiét do trung
binh, nhiét d6 cuc tri (téi cao va tbi théip); cac
hién tugng khi hau cyc doan (nhu bao, ap thép
nhiét doi, gio6 mua, rét, ning néng, han han)
khong thudc pham vi ctia nghién ctru nay.

2. Phwong phap nghién ciru

So d6 phuong phap xdy dung kich ban
BDKH dugc trinh bay ¢ Hinh 1.

Trong nghién ctru nay, phan mén SimClim
phién ban DATAARSREGIONAL-Downscaled
spatial area for SimCLIM 2013 ARS for South
Vietnam duoc st dung. Tir két qua cia cac mod
hinh GCMs tich hop sén trong phan mém, thuc
hién chi tiét hoa (Statistical Downscaling) dén
khu vyc tinh Tay Ninh véi do phan giai 1km.

S4 liéu thuc do nhiét d6 cuc tiéu, trung binh,
cuc dai (Tm, Ttb, Tx) tai tram khi tugng Tay
Ninh giai doan 1979-2017 duogc thu thap (tor Dai
Khi twong Thuy van khu viee Nam Bo) nham mo
ta diéu kién cu thé cua dia phwong, dong thoi so
sanh, danh gia mérc do tin cay cua két qua mo
phong.

Muc thay ddi nhiét d6 duoc tinh nhu sau:
ATryture = T*future — Ti9g6-2005 > VOI Altuure 18
murc bién ddi nhiét d tuong lai so véi thoi ky
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co 86 (°C), T*uwre 12 nhiét 0 mo6 phong trong
tuong lai (°C), T*1986-2005 1& nhiét d§ trung binh
cua thoi ky co s (1986-2005) (°C) (Hinh 1).

$6 liéu Nguoi ding
SIMCLIM

Kich ban phat Lura chon céc ;‘:1 f{gqfldg'nb;

thai khi nha kinh| | bién khi hau glan xay cung

kich ban
Lua chon m6 hinh Cc két qua xdy dung
khi hau GCMs kich ban BDKH
Dang text Dang biéu 46

Hinh 1. So d6 phwong phdp xdy dung kich
ban BDKH
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Hinh 2. Nhiét do trung binh khu vuc tinh Tay
Ninh giai dogn 1986 - 2005
Céc chi sb ding dé danh gia két qua mo
phong nhiét d6 gom sai s6 trung binh ME (biéu
thi xu thé gia tri du bao vuot qua hay thap hon
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gia tri thuc do) va sai sd tuyét d6i trung binh
MAE (biéu thi do 16n trung binh cua sai sd
nhung khong thé hién huéng 1éch cua gié tri du
b4o so v6i gid tri quan tric).

1,0,

1 N
MAE:WZ

(1)

N

ME(x) = iZ:(xf - x")
N3

Trong d6, N 1a dung lugng mau; f va O lan
lugt chi cac gia tri dg bdo va quan trac. ME
duong thé hién xu thé dy bao cia mé hinh vuot
gia tri thuc do va nguoc lai. MAE nam trong
khoang (0,+a ); két qua mo phong hoan hao khi
MAE bing 0; MAE cang 16n, d6 chinh xac ctia
mo hinh cang kém.

V61 40 GCMs tich hop trong SIMCLIM, 11
mo hinh dién hinh ph hop véi Viét Nam duoc
lva chon dé tinh toan: ACCESSI1-3 (Uc),
CCSM4 (M¥), CMCC-CMS (Y), CNRM-CM5
(Phap), CSIRO-Mk3-6-0 (Uc), GFDL-CM3
(M¥), HADCM3 (UK), HadGEM2-AO (UK),
MPI-ESM-LR (Puc), MRI-CGCM3 (Nhat) va
NorESM1-M (Na Uy). Cac m6 hinh nay thudc
cac trung tdm nghién ctru khi hau 16n trén thé
gidi dugc Bo Tai nguyén va Moi truong su dung
lam dau vao cho cac RCMs khi xay dung kich
ban BDKH cho Viét Nam ndm 2016. Sai s6 giita
két qua tinh toan theo phwong phap chi tiét hoa
théng ké t6 hop trung vi cta 11 mé hinh khi hau
cho giai doan 1986-2005 véi sb lidu nhiét do
thuc do tai tram Tay Ninh dugc trinh bay ¢ Bang
1. Két qua tinh toan nhiét d6 trung binh (nim,
mua kho va mua mua) thién thap so véi s6 lidu
thuc do, tuy nhién sai s6 khong 16n va két qua
mo phong chip nhan duoc.

3. Két qua va thio luin

3.1. Kich bén bién déi nhiét dp trung binh
tai Tay Ninh

Bang 2 trinh bay kich ban bién doi nhiét do
trung binh tai Tay Ninh dén nam 2100.
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Bdng 1. Sai s6 gitta mé phong va thuc do nhiét dg trung binh tai tram Tdy Ninh
giai doan 1986 - 2005

Sai s0 ctia nhiét d trung binh (°C)

Chi s6 danh gia — - .
Mua khoé Mua mua Nim
MAE 0.58 0.32 0.43
ME -0.58 -0.28 -0.42

Bang 2. Mikc dg bién déi T.th (°C) tai tinh Tdy Ninh dén nam 2100 so véi
giai doan 1986 - 2005

Giai doan  Dac trung T RCP2.6 RCP4.5 RCP6.0 RCP8.5
2020 Mua mua 0,5 0,6 0,6 0,7
Mua kho 0,6 0,6 0,6 0,7
Ca nam 0,6 0,6 0,6 0,7
2030 Mua mua 0,7 0,7 0,8 1,0
Mua kho 0,7 0,8 0,9 1,0
Ca nam 0,7 0,8 0,8 1,0
2050 Mua mua 0,9 1,4 1,4 1,7
Mua kho 1,1 1,4 1,5 1,8
Ca nam 1,0 1,4 1,5 1,8
2100 Mua mua 0,9 1,9 2 3,6
Mua kho 1,2 2 2,2 3,6
Cé nam 1,1 1,9 2,2 3,6

3.1.1. Bién doi nhiét @ trung binh nam

Hinh 3 cho théy nhi¢t do trung binh nam tai
tinh Tay Ninh gia tang theo thoi gian (2020-
2100) v&i mirc tang cung chiéu voi su thay doi
cac kich ban KNK (RCP2.6-RCP8.5). Cu thé
nhu sau:

- V& gia tri: Dén gitra XXI, mirc ting Ttb nim
Ninh so véi giai doan 1986-2005 dao dong 1,0-
1,8°C (RCP2.6-RCP8.5). S6 liéu tuong tmg vao
cudi XXI la 1,1-3,6°C.

- Xu thé bién ddi giita cac mdc thoi gian: ¢6
2 xu hudng (i) mic ting T twong d6i déu o giai
doan trude nam 2050 (khoang 0,4°C-RCP2.6 va
1,1°C-RCP8.5), (ii) mirc chénh léch T dang ké ¢
giai doan nira cubi XXI, nhat 1a déi voi kich ban
RCP8.5 (khoang 1,8°C). Xu thé nay ciing thé
hién & cac kich ban bién d6i nhi¢t d6 mua (mua
mua, mua kho) cling nhu nhiét do cuc tri (cuc
dai, cuc tiéu).

- Chénh 1éch gitra cac kich ban RCP: ¢6 2 xu
hudng (i) chénh 1éch khong dang ké giita cac KB
¢ giai doan nira dau XXI (0,6-0,7°C nam 2020
va 0,7-1,0°C nam 2030), (i1) chénh 1éch kha rd

nét tir ndm 2050 dén cudi XXI (1,0-1,8°C nim
2050 va 1,1-3,6°C nam 2100). Kich ban RCP 4.5
va RCP6.5 déu thé hién muc ting trung binh
KNK (lan luot 14 trung binh thap va trung binh
cao), nén sai khac két qua gitra 2 kich ban nay
ludn ludn nho & tat ca cac giai doan mod phong.
Xu thé twong tu ciling dugc ghi nhan trong cac
kich ban bién ddi mot sd dic trung khac cua
nhiét d¢ tai tinh Tay Ninh dén nam 2100.

oC 4

3.6
35

3
25
2
1.5
1
0.5
0

0.7
0.6

2020 2030
——RCP2.6 —#—RCP4.5

2050
RCP6.0

2100
RCP8.5

Hinh 3. Mirc do bién doi Tith tai tinh Tay Ninh
so voi giai dogn 1986 - 2005
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Mirc d bién ddi nhiét do trung binh (do C)
niim 2030 theo kich ban RCP4.5
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Hinh 4. Mirc dg bién doi nhiét do trung binh nam tinh Tdy Ninh so véi giai doan 1986-2005: (a)
Ném 2030 - RCP 4.5; (b) Nam 2100 - RCP 4.5, (c) Nam 2030 - RCP 8.5, (d) Nam 2100 - RCP 8.5

C6 thé giai thich cho 02 hinh thai bién ddi
T.tb theo thoi gian va theo RCPs nhu sau:

- Theo kich ban RCP2.6, mic do phat thai
KNK 14 thap nhét, birc xa mit troi va nhiét do
khi quyén c6 xu huéng ting cham dén gitra thé
ky.

- Theo RCP4.5, nong d6 KNK ting ¢ mirc
trung binh thap dén giira thé ky, sau d6 dat murc
6n dinh va khong c6 sy gia ting dot bién nao cho
dén cudi XXI. Vi thé, mtc bién doi nhiét do &
kich ban RCP4.5 khé twong dong véi RCP2.6.

TAP CHI KHI TUQNG THUY VAN

- Péi voi RCP6.0 (cudng d6 buc xa khoang
6.0W/m?), ndng d6 KNK ting & mic trung binh
cao dén nam 2100 va mirc ting giam dan trong
cac thap ky cudi XXI (véi cac gia thiét ap dung
cong nghé va chién lugc giam phat thai KNK
trong twong lai). Theo d6, nhiét d6 c6 xu thé gia
tang (cao hon céc kich ban RCP2.6 va RCP4.5),
dong thoi, khong ghi nhan su gia ting dot bién
vao cudi XXI.

- O kich ban RCP8.5, ndng d6 KNK cao nhit
trong céac kich ban va tang lién tuc dén cubi thé
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ky XXI, kéo theo sy gia ting dang ké lugng birc  tang nhiét d6 trung binh nim tai tinh TAy Ninh

xa va nhiét do khi quyén. dén nam 2100.
Bang 3 va hinh 4 thé hién phan b6 mirc d6 gia

Bdng 3. Phdn bé mikc tang nhiét dg trung binh nam tai tinh Tdy Ninh

Kichban Nim  Mikc ting Phan bd Cao nhit Thép nhit
RCP4.5 2030 0,67-0,8°C  Giamdantx Tan Bién, Chau Thanh Trang Bang
2050 1,3-1,43°C TB- BN Téan Bién Trang Bang
2100 1.8-2°C Giam dan tir  Tan Bién, Chau Thanh Tan Chéau, D.M.
Tay - bong Chau
RCP8.5 2030 0,9-1,1°C  Giamdantr Téan Bién, Chau Thanh Trang Bang
2050  1,77-1,85°C TB- DN Téan Bién
2100  3,45-3,76°C  Giam dan tir Chau Thanh Téan Chau
TN - bB

3.1.2. Bién doi nhiét dg trung binh theo mia
Bang 2 va Hinh 5 cho thiy nhiét do trung
binh mua tai tinh Tay Ninh gia tang theo thoi
gian (2020-2100) va theo céac kich ban KNK
(RCP2.6-RCP8.5). V& gia tri (do 16n), mtc do
gia tang nhiét d6 chiém wu thé & mua kho, tiép
oC 4

sau la trung binh ndm va sau cung la mua mua
(tuy nhién, su chénh l¢ch nay khong qua 16n).
Trong d6, dén cudi XXI, mic ting T.mm va
T.mk 1an luot dao dong 0,9-3,6°C (RCP2.6-
RCP8.5) va 1,2-3,6°C (RCP2.6-RCPS8.5).

3.6

3.5
3
2.5
2
1.5
1

0.5
0

—4—RCP4.5 ——RCP8.5

2020 2030 2050 2100
MUA MUA

2020 2030 2050 2100
MUA KHO

Hinh 5. Mirc do bién déi nhiét do trung binh mua tinh Tdy Ninh theo kich ban
RCP4.5 va RCP8.5

Phén bd mirc d6 bién ddi nhiét d6 trung binh
mua tinh TAy Ninh dén nam 2100 theo kich ban
RCP4.5 va RCP8.5 duoc thé hién ¢ Bang 4 va
Hinh hinh 6.

3.2. Mikc dé bién déi nhi¢t dp cuc tri

Bang 5-6, Hinh 7-hinh 8, 9 cho théy nhiét do
cuc tri tai tinh Tay Ninh gia tang theo thoi gian
(2020-2100) va theo cac kich ban phat thai KNK
(RCP2.6-RCP8.5).

* V& gid tri:

- Mirc d6 bién ddi nhiét d6 t6i cao (Tx): dén
gitra thé ky XXI, mirc ting nhiét do Tx trung
binh nam dao dong 1-1,9°C RCP2.6-RCP8.5 va
tuong tmg 1,1-3,8°C vao cubi thé ky. So véi
trung binh ndm, nhi¢t d¢ Tx mua kho cao hon,
mua mua thép hon va c6 sy chénh 1éch khong
dang ké vao nam 2050 va 2100 khoang 0,1-0,2°C
& cac kich ban.

- Mtic d6 bién ddi nhiét d6 téi thap (Tm): co
xu hudng trong ddng v6i muc ting nhiét d6 tdi

TAP CHi KHI TUQNG THUY VAN
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cao nhung gia tri nho hon tir 0,1-0,2°C (RCP8.5).
* Chénh I¢ch gilra cac mua va gitra cac kich
ban phat thai KNK
Nhin chung, mirc 46 gia ting nhiét d6 xép
theo tht ty giam dan nhu sau: mua kho, trung
binh ndm, mua mua: lan luot 3,9, 3,8, 3,8°C dbi

v6i Tx va 3,7, 3,6, 3,6 °C ddi v6i Tm tuong ung
nim 2100-RCP8.5, cho thiy sai khac giita cac
dic trung khong dang ké. Tuong tu Ttb, ddi véi
Tx va Tm, chénh I¢ch muc tang nhiét do gitra
cac kich ban RCPs chi thé hién rd nét & nira cudi
thé ki XXI.

Bdng 4. Phéin bé mirc tang nhiét g trung binh miia tinh Tdy Ninh

Mua mwa
Kichban Nam Mtrc tang Phén bd Cao nhat Thap nhat
RCP4.5 2030 0,69 -0,81°C Giam dan theo Téan Bién, Chau Thanh, Tp.Tay Ninh Trang Bang
2050 1,26 - 1,42°C hudong TB - DN Tan Bién Trang Bang
2100 1,88 - 1,92°C Tan Bién Trang Bang, Go Dau...
RCP 8.5 2030 0,9 - 1°C Tan Bién, Chau Thanh Trang Bang
2050 1,6 - 1,8°C Tan Bién Trang Bang, GO Déu
2100 3,5-3,7°C Tan Bién Trang Bang, Go Dau
Mua khé
Kichban Nam Mitrc tang Phén bo Cao nhat Thap nhat
RCP4.5 2030 0,8 - 0,9°C Giam dan theo Tan Bién, Chau Thanh, Tp.Tay Ninh Trang Bang
2050 1,3 -1,45°C huéng TB - DN Tan Bién, Chau Thanh Trang Bang
2100 1,9 -2°C . Téan Bién Trang Bang
RCP 8.5 2030 0,9 -1°C Giam dan tur Tay - Tén Bién, Chau Thanh Trang Bang
Dong
2050 1,7-1,9°C Giam dan theo Tan Bién Trang Bang, Go Dau
huéng TB - DN
2100  3,54-3,74°C  Giam dan tur Tay - Tén Bién, Chau Thanh Tan Chau
Dong
Bang 5. Murc do bién doi nhiét dé cuc tri trung binh (°C) tinh Tay Ninh so voi
giai doan 1986 - 2005
Bién déi nhiét dd tbi cao (Tx) Bién di nhi¢t d t6i thap (Tm)
bic trung RCP RCP RCP RCP RCP RCP RCP RCP
2.6 4.5 6.0 8.5 2.6 4.5 6.0 8.5
Mua mua 0,5 0,6 0,6 0,8 0,6 0,6 0,6 0,6
2020  Mua kho 0,6 0,6 0,7 0,8 0,6 0,6 0,6 0,7
Ca nim 0,5 0,6 0,7 0,8 0,6 0,6 0,6 0,6
Mua mua 0,6 0,8 0,8 1,1 0,7 0,8 0,9 1
2030  Mua kho 0,7 1 0,9 1,2 0,7 0,9 0,9 1
Ca nam 0,7 0,9 0,8 1,1 0,7 0,9 0,9 1
Mua mua 0,9 1,5 1,6 1,9 1 1,4 1,5 1,7
2050  Mua kho 1,1 1,5 1,7 2 1,1 1,4 1,6 1,8
Ca nam 1 1,5 1,7 1,9 1 1,4 1,5 1,8
Mua mua 0,9 2 2 3,8 1 1,9 2,1 3,6
2100 Mua kho 1,2 2,1 2,2 3,9 1,2 1,9 2,3 3,7
Ca nam 1,1 2,1 2,1 3,8 1,1 1,9 2,2 3,6

TAP CHi KHI TUQNG THUY VAN
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Bdng 6. Phin bé mikc tang nhiét dg cue tri trung binh tinh Tdy Ninh

a. Mitre ting nhiét dd t6i cao (Tx)

Kich ban Nam TB nam TB Mua mua TB Mua kho
Mirc tang Phan b Mirc tang Mirc tang
RCP 4.5 2030 0,82 -0,9 °C Giam dan T- B 0,9 °C 1°C
2050 1,43 -1,5°C 1,1°C 1,5°C
2100 2-2,1°C Giam dan TB-DN 2°C 2.1°C
RCP 8.5 2030 1,0-1,1°C Giam dan TB-DN 1,1°C 1,2°C
2050 1,9-1,94°C Giam dan PB-TN 1.9°C 2°C
2100 3,75-3.8°C 3.8°C 3.9°C
b. Mikc ting nhié¢t d toi thap (Tm)
Kich ban Nam TB nam TB Mua mua TB Mua kho
Mirc tang Phan b Mtrc tang Mirc ting
RCP 4.5 2030 0,9 °C 0,8 °C 0,9 °C
2050 1,33-1,4°C Giam dan TB-DN 1,4 °C 1,4 °C
2100 1,83-1.9°C Giam dan T- B 1.9°C 1.9°C
RCP 8.5 2030 1°C 1°C 1°C
2050 1,9°C Giamdan T - B 1,7°C 1,8°C
2100 3,53-3.6°C Giam dan TB-DN 3.6°C 3.7°C
oc 4
35
3 —4—RCP4.5 —8—RCP8.5
2.5
5 2.1
15 L9
1 0.6
0.5
0
2020 2030 2050 2100 2020 2030 2050 2100
TX ™

Hinh 7. Mirc do bién déi nhiét do cuc tri trung binh nam tai tinh Tdy Ninh

4. Két luan

Bang phuong phéap thu thap, xtr 1y s6 lidu va
phan mém SimCLIM, nghién ctru nhim muc tiéu
x4y dung céc kich ban bién d6i nhiét do (Tm,
Ttb, Tx) tai tinh TAy Ninh dén cubi XXI (RCP2.6
- RCP8.5). Két qua cho thay nhiét d6 trung binh
(Ttb) gia tang qua cac nam va cac kich ban RCP:
khoang 1,1-3,6°C vao nam 2100 so véi giai doan
1986-2005. Trong do, Ttb cao nhit phan b chu
yéu & khu vuc phia tdy (nhu huyén Tan Bién,

Chau Thanh). Nhi¢t d6 cac thang trong nam cling
c6 déu hiéu gia tang theo thoi gian, dac biét 1a
céc thang mua kho. Bén canh d6, xu thé gia ting
nhiét d§ cuc tri cling dugc ghi nhan véi muc
tang Tx nhanh hon so véi T.tb va T.m. Két qua
nghién cttu 1a co sé quan trong phuc vu danh gia
tac dong va tinh DBTT do sy gia tang nhiét do tai
tinh Tay Ninh, dong gop tich cuc vao viéc hoach
dinh va kién toan hé théng céac giai phap Gmg pho
BDKH.

TAP CHi KHI TUQNG THUY VAN
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Mirc dé bién ddi nhiét dé trung binh (46 C) mua mua
nam 2030 theo kich ban RCP4.5
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Mirc d bién dbi nhiét do trung binh (dé C) mua khd
nam 2030 theo kich ban RCP8.5
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Mirc d¢ bién ddi nhiét 4o trung binh (46 C) mia mua
nam 2100 theo kich ban RCP4.5
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Hinh 8. Mikc dg bién déi nhiét do trung binh mua tinh Tay Ninh so véi giai doan 1986-2005: (a)
Nam 2030, mua muwa, RCP4.5; (b) Nam 2100, mua mwa, RCP4.5; (c¢) Nam 2030, mua kho,
RCPS8.5; (d) Nam 2100, mua kho, RCP8.5
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Kich bin nhi¢t dj tdi cao tai tinh Ty Ninh nim 2020 - RCP4.5 Kich bin nhigt dg t8i cao tai tinh Tay Ninh niim 2100 — RCP4.5
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Hinh 9. Phén bé nhiét do cuc tri trung binh tai tinh Tay Ninh - RCP4.5: (a) Nam 2020, Tx,(b)
Nam 2100, Tx, (c¢) Nam 2020, Tm; (d) Nam 2100, Tm
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TEMPERATURE SCENARIOS IN TAYNINH PROVINCE IN THE
CONTEXT OF CLIMATE CHANGE

Le Ngoc Tuan'*, Nguyen Van Tin?,

Tran Tuan Hoang?, Pham Thanh Long?, Nguyen Ky Phung?
"University of Science - Vietnam National University Hochiminh City
*Sub-Institute of HydroMeteorology and Climate change
SDepartment of Science and Technology - Hochiminh City

Abstract: By data collecting and processing method and SimCLIM software, this work aimed at
developing temperature scenarios in Tay Ninh province corresponding to RCP2.6, RCP4.5, RCP6.0,
and RCP8.5 scenarios. Results showed the average temperature (TTB) would increase over the time
and RCPs: 1.1°C to 3.6°C in 2100 compared to that in the period of 1986-2005. The highest TTB
would distribute in the west (such as Tan Bien and Chau Thanh districts). The study also recorded
the increase trend of monthly TTB (especially in the summer) and of extreme temperatures where the
increase in Tx would be faster than TTB and Tm. These results are an important basis for assessing
impacts and vulnerability due to temperature rise in particular and climate change in general in Tay
Ninh province.

Keywords: Climate change scenario, extreme temperature, temperature evolution, global

warming.
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NGHIEN CUU XAY DUNG CONG CUDU BAO LUU
LUQNG NUOC PEN HO SONG HINH PHUC VU DU BAO
LU HA LUU SONG BA

DPoan Vin Hai', Poan Thi Van', Poan Quang Tri

Tém tit: Cong nghé dur bdo thity van la mét trong nhitng thanh phan co ban va quan trong nhat
ciia quy trinh dir bdo, quyét dinh kha ndng va hiéu ich van hanh hé thong ho chira. Muc tiéu dé ra
la cong tac dw bdo khi twong thity van (KTTV) phdi khéng ngirng tang cuong gidm st va cung cap
cdc ban tin canh bao, dy bdo c6 ngi dung cu thé, thoi gian dy kién dai hon, d9 chinh xdc cao hon.
Nghién ciru dd xdy dung dieoe mé hinh dw bdo dong chdy dén ho séng Hinh phuc vu diéu tiét, dw
bao lii ha luu song Ba. Nghién ciru da lyva chon va tich hop mo hinh Mike Nam dé thye hién xay dung
cong nghé dw bdo i dén ho. Két qua hiéu chinh va kiém dinh mé hinh cho 4 tran lii dat tie 71-81%,
trung binh dat 78%. Két qua du bao cho 2 tran liit nam 2019 voi két qua danh gia dat dwoc tir 67-
91%, trung binh dat 79%. B cong cu xdy dung cho két qua dir béo khd cao va phit hop véi thuc té,

ddy sé la mot cong cu hé tro tich cuc cho cac dw béo vién trong cong tac dw bao nghiép vu tai Trung

tdm Du bdo KTTV quéc gia.
Tir khéa: MIKE NAM, Diéu tiét ho chira.

Ban Bién tdp nhén bai: 21/1/2020  Ngay phan bién xong: 20/02/2020

1. Pt van dé

Tir khi cac hé thong hd chia & Viét Nam di
vao hoat dong, du bao 1ii da tré thanh mot nhiém
vu quan trong phuc vu viéc diéu hanh hd chéng
1ot cho ha du va san xuét dién nang. Pay la mot
véan dé hét stc phirc tap dugc nhiéu nha nghién
ctru trong nudc quan tam. Nghién ctru dy bao 1a
¢ Viét Nam thuong dugc thyc hién theo hai
hudng chinh: 1) Nhan dang 1t: Cac nghién ctru
tap trung phan tich 15 tinh chat phan ky cua 1i, t6
hop i va nhitng d4u hiéu nhan biét vé quy mo 1
trén hé thng séng; 2) Du bao dong chay lii: Cac
nghién ciru tap trung vao viéc tmg dung mot s6
phuong phéap du bao thuy van thong dung vao
du bao dong chay 1. Phuong phap mo hinh toan
cling 1a mot cong cy hiru hiéu hd tro tich cuc cho
cong tac du bao hién nay. Cac phuong phap mo
hinh mua - dong chiay nhu NAM, TANK,
SSARR, HEC-HMS, MIKE SHE su két hgp mé
hinh thity vin véi cac mé hinh thuy luc 1-2 chiéu
nhu MIKE 11, HEC-RAS, MIKE 21 cling da
dugc nghién ctru thtr nghiém trong du béo tac

Ngay dang bai: 25/02/2020

nghiép [3-9]. Trong nghién ctru nay, mo hinh
MIKE NAM duoc lya chon dé mo phong, tinh
toan va du bédo luu lugng dén hd phuc vu xay
dung bo cong cu diéu tiét van hanh trong cong
tac nghiép vu.

Song Ba la mot trong nhitng song 16m thude
tinh Gia Lai va Pha Yén. Nhiing nim gan day,
viéc xay dung cac hd chua thuy dién, thuy lgi
trén luu vuc da va dang phat trién kha manh.
Thuong ngudn luu vue song Ba, doan song chay
trén dia ban tinh Gia Lai c6 cac hd: Ka Nak, An
Khé, Ayun Ha, Pak Srong, Bak Srong 2, Dak
Srong 2A vabak Srong 3, trén dia ban tinh Phu
Yén c6 hd Séng Ba Ha va hd Séng Hinh. Nam
2018, Thu tuéng Chinh phu da ban hanh Quy
trinh van hanh lién hd chira (QTVHLHC) trén
luu vuc song Ba. Quy trinh da quy dinh cu thé
nhiém vu cua Téng cuc Khi tugng Thuy van
(KTTV) la thu thap s6 liéu tai cac tram KTTV
trén hé thong song Ba va ra cac ban tin canh bao,
du bao 1i. Ngoai ra, dé phuc vu phat trién kinh
té, Trung tdm Dy bao KTTV qudc gia di va dang

Trung tam Dy bdo khi twong thity van quéc gia
’Tap chi Khi twong Thiy van

Email: doanquangtrikttvi@gmail.com
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thuc hién hop dong du bao diéu tiét dién cho hd
thuy dién Song Hinh Cong tac du bao KTTV c6
vai tro rat quan trong, la co so cho viéc van hanh
ho chtra, diéu hanh phat dién, chdng 1i ha du. Bé
dap tmg cac yéu cau cia QTVHLHC noi chung
va ho thily dién Song Hinh noi riéng, nhim dam
bao an toan tuyét ddi cho cic cong trinh thuy
dién, phat huy t6i da hiéu qua str dung nudc, thi
cong tac du bao thuy van doi hoi phai c6 nhiing
d6i méi can ban, cac giai phap co tinh dong bo
va kha thi nham dap g t6t, kip thoi cac yéu cau
x4 hoi dat ra nhét 1a khi ¢6 1 16n xuét hién. Trén
co s& hién nay cong cu hd tro tac nghiép du bao
phuc vu quy trinh lién hd chira song Ba da dugc
xay dung va hoat dong, tuy nhién, dé phuc vu
kip thoi hon va khai thac duge s lidu mua tu
dong can thiét phai xay dung bo sung thém mot
mot sb chire nang dé qué trinh tac nghiép duoc
thudn loi hon. Muc dich cua nghién cuu nay la
xay dung dugc mot bd cong cu phuc vu diéu tiét,
tinh toan, du bao lugng nudc dén hd phuc vu cit
giam 1l cho khu vyuc ha luu. B§ cong cu sau khi
duogc xay dung s& duoc hiéu chinh, kiém dinh va
danh gia chat luong du bao trude khi dwa vao
van hanh tac nghi€p tai Trung tam Dy bao KTTV
qudc gia.

BAI BAO KHOA HQC

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gioi thiéu khu vwe nghién ciru

Soéng Hinh 1a mot phu luu cdp 1 phia hitu
ngan cua song Da Rang (song Ba). Séng chay
qua huyén M’Drik, tinh Dak Lik va huyén Song
Hinh, tinh Pha Yén. Song nay dai 88 km va co
dién tich luu vuc 1a 1.040 km2. Dau nguén cua
song la dinh nii Chu H’Mu (cao 2.051 m) &
huyén M’rak, phia Tay tinh Bak Lak. Cura song,
noi hoi luu v6i song Pa Rang, ¢ phia x3 Duc
Binh Tay, huy¢én Song Hinh, tinh Pht Yén. Poan
thuong Iuu c6 hudng chay co ban la Tay Nam -
bong Bic. Poan ha luu, tir vi do 12°50° dén cua
song, c6 hudng chay co ban 1a Bic - Nam (Hinh
1). Lii 16n nhat hang nam tap trung xuat hién vao
thang 10 va 11 voi s tran 1d chiém tir 81-88%
téng sd cac tran 1d 16n, mua 16n thuong tap trung
thoi gian ngin dinh 1ii 1én nhanh [2]. Trén luu
vue song Hinh hién nay c6 hd chira 16n nhét 1a
hd song Hinh, hd chtra nude c6 mue nude dang
binh thuong 1a 209 m, myc nudc chét 12 196 m,
téng dung tich hd chira 357 triéu m?. Cao trinh
dinh dap 1a 215 m, kha ning xa i cao nhat 1a
6.952 m?/giay.

BAN PO MANG LUGI SONG NGOI
VA CAC TRAM KI-II TUQNG THUY VAN LUU VU'C SONG Hl'ﬂH
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Hinh 1. Ban do vi tri khu vue nghién ciru
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2.2 86 ligu thu thap

- Nghién ctru di tién hanh thu thap sé liéu
muc nude, luu lwong dén hd Song Hinh nam
2018 va 2019, s6 liéu mua ty dong va truyén
théng cac tram: Pap Song Hinh, Ea Trol, Ea
M’Doan, M’Drak, uy ban xa Song Hinh va
luong bdc hoi ndm trong luu vuc trong 2 nam
2018-2019.

- Tinh toan, xtr 1y s6 liéu luu luong dén hd
qua phuong trinh can bang nudc tir 2018-2019.

2.3 Gidi thiéu mé hinh MIKE NAM

Mo hinh NAM 1a mét hé thong cac dién dat
b::ing cong thuc toan hoc dudi dang dinh lugng
don gian thé hién trang thai cua dit trong chu ky
thuy van. M6 hinh NAM con dugc goi 1a mo
hinh mang tinh xac dinh, tinh khai niém va khai
quat véi yéu cau dit lidu dau vao trung binh. Mo
hinh NAM da duogc st dung tdt & nhiéu noi trén
thé gidi v6i cac ché do thuy van va khi hau khéac
nhau nhu Mantania, Srilanca, Thai Lan, An D0...
O Viét Nam, m6 hinh nay da dugc nghién ciru
su dung trong tinh toan dy bao trén nhiéu hé
thong song. Hién nay trong mo hinh thiy dong
lyc MIKE 11 (do Vién Thuy Luc Pan Mach -

DHI xay dung, mo6 hinh NAM da duoc tich hgp
nhu m6t mddun tinh qua trinh dong chay tir mua.
Mo hinh NAM duoc xay dung trén nguyén tic
xép 5 bé chira theo chiéu thing dung va 2 bé
chtra tuyén tinh ndm ngang [1, 10]. Refsgaard va
Knudsen (1996) so sanh mot sé loai mé hinh
thity van khac nhau, bao gdbm mé hinh NAM, vé
cé yéu cau s6 liéu va kha nang mé hinh [11]. M6
hinh NAM [a mdt cong cu ky thudt da duogc
chtng minh tét, da dugc ap dung cho mét sb luu
vuc trén khip thé gidi, dai dién cho nhiéu ché do
thuy van va diéu kién khi hau khéc nhau.

2.4 Xay dwng phan mém phuc vu duw bdo

Cong cu du bao dong chay dén ho song Hinh
phuc vu van hanh diéu tiét phat dién phuc vu du
bao 1ii ha Iuu séng Ba dugc xay dung bao gdm 08
khéi trong d6: (1) Khéi dang nhap; (2) Khdi quan
tri; (3) Khdi cap nhat dir liéu; (4) Khéi thay doi
thong s6 md hinh; (5) Khéi diéu khién mé hinh;
(6) Khdi trinh dién két qua; (7) Khdi xuat ban tin
va (8) Khdi thong tin va huéng dan sir dung
(Hinh 2). Hinh 4 dén hinh 6 1a giao dién chinh
ctia mo hinh, giao dién diéu khién chay mé hinh.

--------

EE

Trinh dién két qua

Hinh 2. So d6 céng cu dir bdo diéu tiét ho séng Hinh
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(1) Khéi “Pang nhap cong cu” cho phép
ngudi dung nhap user password dé dang nhap
vao cong cu dé thao tac cac bude tiép theo.

(2) Khéi quan tri cong cu cho phép nguoi sir
dung ciu hinh dudng dan, thay doi tén dang nhap
mét khau.

(3) Khdi cap nhap dit liéu: cho phép nguoi sir
dung cap nhat dir liéu mua, myc nudc hd, luu
lugng dén ho, mua s6 tri, mua do ngudi ding
dinh nghia va dua sb liéu vao ding dinh dang
cua mo hinh.

(4) Khéi “ Thay ddi thong sé mé hinh” cho
phép ngudi st dung mo file ciu hinh mé hinh

T e thesdie Segdeies e Skl s A Sdyn

w

£
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Mike Nam va thay di cac thong sb trong do.

(5) Khdi “chay mé hinh va diéu tiét hd”: Cho
phép ngudi st dung thiét 1ap khoang thoi gian
chay mo hinh, nhap kich ban diéu tiét ho.

(6) Khéi trinh dién két qua: Cho phép hién thi
dudng qua trinh luu luong dy bao dén hd, muc
nude ho. ..

(7) Khdi xudt ban tin: Cho phép ngudi sir
dung xuét ban tin theo dinh dang cho trudc
(excel).

(8) Khdng thong tin va hudéng dan sir dung:
Cho phép nguoi ding c6 thé doc va thao tac theo
huéng dan dé sir dung, van hanh bd cong cu.

i sk et T s rifis
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W ey ey W ]

Y Sangien,

Hinh 5. Giao dién chay moé hinh MIKE Nam

3. Két qua va thao luin

3.1 Két qud hiéu chinh va kiém dinh mé
hinh

Két qua dy bao dugc danh gia bang sai sb
duoc tinh theo khoan 1 didu 11 thong tu
42/2017/TT-BTNMT ngay 23 thang 10 nam
2017 cua Bo Tai nguyén va Moi truong “Quy
dinh k¥ thuat danh gia chét luong du bao, canh

bao thuy van”. Két qua tinh sai s6 cho phép duoc
lam tron va thé hién trong bang 1.

Két qua du bao cho thiy, v6i sai s6 cho phép
du bao 1a 20% gia tri luu lugng thyce do, Kkét qua
hiéu chinh va kiém dinh mo hinh cho 4 tran 1i
dat tir 71-81%, trung binh dat 78%, duogc thé
hién trong Hinh 7. B9 thong s ciia md hinh
Mike Nam dugc thé hién trong hinh 6.

Bdng 1. Sai s6 cho phép leu lwong dw bdo

STT

Dong chay

Sai s6 cho phép (%)

1

Luu lugng

20%

Bang 2. Chat lwong hiéu chinh mé hinh cdc tran lii ho séng Hinh nam 2018-2019

STT Sbdiémdung Tongsd diém Chat luong danh gia
Tran 1 10 14 71.4%
Tran 2 11 14 78.6%
Trén 3 13 16 81.3%
Tran 4 13 16 81.3%
Name Model | Area |Calculated | #ID
1 |[SONG HINH/NAM |788.808| 788.808| 0
2 |HA SONG |NAM |213.787| 213.787| 0
Name | Umax | Lmax | CQOF| CKIF |CK1,2| TOF | TIF
1 [SONG | 10 95| 062| 1000, 11| 0.08| 0.03]
2 |[HASO | 12| 100 0.685| 1025 106 0.1] 0.2
Name | TG | CKBF | Carea| Sy |GWLB|GWLB| Cqlow| Cklow
1 |SONGH 0.7| 2000 0.1 10 0 010000
2 |HASON 08| 1845 0.1/ 10 0 010000

Hinh 6. Bé thong sé da hiéu chinh trong mé hinh Mike Nam
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Hinh 7. Két qud hiéu chinh va kiém dinh dwong qud trinh luu leong thue do va tinh todn tir mé
hinh g véi 04 trén li: Hiéu chinh: (a) Tir 17-20/11/2018; (b) Tir 23-26/11/2018; Kiém dinh: (c)

3.2 Ddnh gid két qua duw bdo
Ap dung b thong sé ctia md hinh sau khi da
hiéu chinh va kiém dinh, mé hinh duoc ap dung

Twr 14-17/12/2018; (d) T 31/12/2018-3/1/2019

dé phuc vu dy bao cho 2 tran Iii ndm 2019 véi két
qua danh gia dat dugc tor 67-91%, trung binh
79%.

Bdng 3. Chat lwong dir bao mé hinh cdc tran lii ho séng Hinh ndam 2019
STT

S6 diém ding  Tong s6 diém  Chat luong dy bao

Tran 1 11 12 91.7%
Tran 2 8 12 66.7%
600 1
2000
(a) ~ (b) Thuyc do
Thuc do 1800 1
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2400 2 1400 1
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en on
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Hinh 8. Két qud dy bdo dwong qud trinh lweu lwong thiee do va tinh todn dén hé séng Hinh tir mé

hinh img véi 02 tran lii: (a) Tir 2-4/11/2019; (b) Tir 10-12/11/2019

TAP CHI KHI TUQNG THUY VAN
S thang 02 - 2020



BAI BAO KHOA HQC

4 Két luan

Nghién ctru da ting dung xay dung b thong
s6 cho mo hinh Mike Nam tinh toan dong chay
dén ho song Hinh ddng thoi xay dung dugc bd
cong cu dé toi wu qua trinh van hanh phuc vu tac
nghiép, diéu tiét hd chira. Bo cong cu duoc xay
dung v6i 08 khéi chire ning va nhiéu modul. Bo
cong cu du bao dugc xay dung trén nén co s&
ngdn ngit 1ap trinh hién dai, c6 tinh ma, c6 kha

ning tich hop bd sung va ning cip cac modul
khi can thiét. Vi 4 tran 1ii trong nam 2018-2019,
chat luong hiéu chinh kiém dinh ctia mé hinh
trung binh dat 79%, két qua du bao luu lugng
cho thiy cong cu c6 thé duoc 4p dung hang ngay
trong du bao lil, hd tro cic du bao vién tac
nghiép tai Trung tdm Du bao khi tugng thuy van
qudc gia.

Léi cam on: Bai bdo hoan thanh trong khudn khé la két qua nghién ciru xdy dung cong cu phuc

vu tac nghiép tai Trung tam Dy bao khi tuong thuy van quéc gia “Xay dung cong cu du bdo dong
chay dén ho song Hinh phuc vu van hanh diéu tiétphdt dién phuc vu dv bao lii ha luu song Ba ™.
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STUDY ON ESTABLISHING THE RESERVOIR INFLOW FORECAST-
ING TOOL IN HINH RIVER TO SERVE THE FLOOD FORECASTING
AT DOWNSTREAM OF THE BA RIVER BASIN

Doan Van Hai', Doan Thi Van', Doan Quang Tri?
"National Center for Hydro-Meteorological Forcasting
*Vietnam Journal of Hydrometeorology

Abstract: The technology of hydrological forecasting is one of the most basic and important
components of the forecasting, which determines the capacity and efficiency of reservoir operation.
The purpose of the technology is to improve hydro-meteorological forecasting capacity to provide
more specific warnings and forecasts in extended period of time with higher accuracy. The research
built a forecasting model of Hinh rivers flow to serve the operation and flood forecasting in the Ba
river downstream. The study selected and integrated Mike Nam model to implement the flood fore-
casting technology. The calibration and verification of model's results for 4 floods ranged from 71-
81%, with an average result of 78%. The results for 2 floods in 2019 after calibration and verification
varied from 67-91%, with an average of 79%. The model for forecasting produces relatively accu-
rate and consistent results with reality, this will significantly support the forecasters in their profes-
sions at the Center for Hydrometeorology Forecast Central.
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BAN TIN DU'BAO THUY VAN, KHI HAU THANG 2 CAC
SONG BAC BQ, TRUNG BOQ, TAY NGUYEN
VA NAM BO

1. Tém tit tinh hinh thiy vin, ngudn nwéc
thang 01 nam 2020

Trong thang 01, myuc nudc trén song Thao
bién ddi chdm, muc nude trén song L6 dao dong
theo cac thuly dién tuyén trén. Myc nudc ha luu
song Hong tai Ha Noi ¢6 xu thé tang do cac hd
chtra 16n tang cuong phat dién phuc vu d6 ai vu
bong Xuan 2019-2020 dot 1 tir 20/1-23/1.

Trén hé thong song Thai Binh, myc nudc trén
cac song chinh gém song Cau, Thuong, Luc

Nam va Thai Binh trong thang 01 bién d6i cham
& muc thap, chiu anh huong manh cua thiy tridu.

Tinh hinh dong chay thang 01/2020 trén song
Da 16n hon TBNN 66%; trén song Thao, song
L6 va song Thai Binh déu ¢ muc thip hon
TBNN tr 65 -90%; ha Iuu song Héng tai Ha Noi
& mirc thap hon TBNN 1a 6%.

Chi tiét cac dic trung thity van thang 01 trén
céc song Bic Bo ¢ bang 1.

Bang 1. Dac trung muyc nuoc, luu lwong thang 01/2020

Don vi: H (cm),; Q (m/s°)

Séng Tram Cao nhit Thép nhit Trung binh TBNN ,f,;;‘;
Pa Hd Hoa Binh (Q) 2814 40 917 554 >66%
Yén Bai (H) 2490 2392 2427 2553 <126cm
Thao Yén Bai (Q) 200 70 110 317 <65%
Phu Tho (H) 1266 1184 1213 1345 <132cm
Phu Tho (Q) 280 90 160 462 <65%
Tuyén Quang (H) 1547 1292 1392 1618 <226cm
Lo Tuyén Quang (Q) 152 16 39 372 <90%
Vu Quang (H) 725 476 545 669 <124cm
Vu Quang (Q) 840 100 280 946 <70%
. Ha Néi (H) 192 22 97 186 <89cm
Hong .
Ha No6i (Q) 2090 130 940 1002 <6%
Pap Ciu (H) 108 1 52 76 <24cm
Phu Lang Thuong (H) 123 -10 52 69 <17cm
Thai Binh
Luc Nam (H) 114 229 36 63 <27cm
Pha Lai (H) 129 26 45 72 <27cm
Hoang Long Bén Bé (H) 98 =20 34 32 >2cm

2. Dw bao tinh hinh thity viin, ngudn nwéc
thang 2 nam 2020

Trong thang 02/2020, muc nudc trén cac
song thuong luu hé théng song Hong - Thai Binh
sé tiép tuc bién dbi cham. Muc nudce ha luu song
Hdng - Thai Binh s& bién d6i cham va chiu anh
huéng cua thay tridu. Trong thang 2 cac hd chira
s& ting cuong phat dién phuc vu d6 ai Pong
Xuan 2019-2020 dot 2 tu 5/2-12/2 va dot 3 tur
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19/2-24/2 nén dong chay ha luu séng Hong s&
tang.

Dong chay trén song Pa dén ho Hoa Binh du
bao & muc cao hon TBNN la 78%. Dong chay
trén song Thao, L6 du bao ¢ murc thip hon
TBNN tur 65-90%, ha luu song Héng tai Ha Noi
du bao ¢ muc x4p xi TBNN.

Chi tiét cac dic trung thuy van thang 02/2020
trén cac song Bic BO & bang 2.
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Bang 2. Dac trung muc nuoc, luu lwong dy bao thang 02/2020

Don vi: H (cm); QO (m/s?)

Song Tram Cao nhdt ThAp nhit Trungbinh TBNN ?,(])3;10;
Pa Hb Hoa Binh (Q) 2600 40 750 422 >78%
Yén Bai (H) 2490 2380 2400 2514 <114cm
Yén Bai (Q) 200 50 80 240 <67%
Thao Pha Tho (H) 1250 1180 1210 1325 <I15cm
Phu Tho (Q) 250 80 150 412 <64%
Tuyén Quang (H) 1520 1300 1370 1610 <240cm
Lo Tuyén Quang (Q) 107 19 37 366 <90%
Vu Quang (H) 680 475 500 659 <159cm
Vu Quang (Q) 690 90 160 935 <83%
Hong Ha Néi (H) 250 25 100 176 <76cm
Ha Néi (Q) 2760 150 940 954 <1%
Dap Ciu (H) 165 -10 60 68 <8cm
Phu Lang Thuong (H) 170 -15 60 62 <2cm
Thai Binh
Lyc Nam (H) 175 -15 60 57 >3cm
Pha Lai (H) 170 -15 60 68 <8cm
Hoang Long Bén Dé (H) 100 -15 40 30 >10cm

3. Dién bién khi hau Viét Nam

3.1 Nhigt dp

NDTB mua XI-I nam 2019/2020 c6 gia tri tr
11,5 dén 28°C; cao hon TBNN tir 0,5 dén 2,5°C
trén pham vi ca nuéc. NDTB thang 1/2020 tir xap
xi 11 dén gan 28,5°C; cao hon TBNN chu yéu tir
0,5 dén 4°C trén toan lanh thd, trong dé chuan
sai phia Bac cao hon phia Nam.

Nhiét do tbi cao trung binh (NDTCTB) mua
XI-I ndm 2019/2020 c6 gié tri tir gan 15 dén trén
33°C; cao hon TBNN tir 0,4 dén 3°C trén hau
khap ca nuéc; riéng Buén Mé Thudt (Pac Lac)
c6 nhiét d6 thap hon TBNN 0,2°C. NDTCTB
thang 1/2020 tir trén 14 dén 16n hon 34°C; cao
hon TBNN chu yéu tir 0,5 dén 4°C trén toan lanh
tho.

Nhiét d6 tdi cao tuyét doi (NDTCTD) trong
mua XI-I nam 2019/2020 va thang 1/2020 ¢ nudc
ta pho bién tir 25 dén 35°C. Gi4 tri 16n nhat quan
trac duoc trong thang I 1a 37,6°C tai Pong Pha
(Binh Phuéce) vao ngay 9/1/2020.

Nhiét do t6i thap trung binh (NDTTTB) mua
XI-I nam 2019/2020 tir x4p xi 9 dén 16n hon
24,5°C; cao hon TBNN tir 0,2 dén trén 2,5°C &
hau hét nudc ta, riéng Pa Lat (Lam Pong) va

Cang Long (Tra Vinh) c¢6 nhiét do thip hon
TBNN. NDTTTB thang 1/2020 cling c6 gia tri tur
xap xi 9 dén gan 25°C; cao hon TBNN tir 0 dén
16n hon 4°C trén toan lanh tho, trong d6 chuan
sai phia Bic cao hon phia Nam.

Nhiét do t6i thap tuyét d6i (NDTTTD) trong
mua 3 thang qua cé gia tri phd bién tir 1 dén
20,5°C. NDTCTD thang 1/2020 c6 gia tri chu
yéu tir 5 dén 23°C.

Gi4 tri thap nhat trong thang 1/2020 1a 3°C tai
tram Sa Pa (Lao Cai) vao ngay 26/1/2020.

3.2. Luong mwa

Trong mua XI-I nam 2019/2020, TLM ¢ da
phén dién tich nudc ta dudi 200mm, khu vuc tir
Ha Tinh dén Khanh Hoa phd bién tir 200 dén
600mm. TLM mua thap hon TBNN trén phan
16n nudc ta, trong d6 khu vuc Tay Bic ¢ ty
chuan dudi 50%; luong mua cao hon TBNN ¢
Dong Bic Bo, nam Tay Nguyén, cuc nam Trung
Bo6 va mot phﬁn dién tich Bong Nam B9, voi ty
chuan phd bién tir 100 dén 200%.

TLM thang 1/2020 ¢ nudc ta chu yéu dudi
100mm, trong d6 phan 16n Tay Biéc, Tay Nguyén
va Nam B¢ ca thang khong c6 mua, khu vuc
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ddng bang Bic BO va mot phan dién tich Ha
Tinh c6 luong mua trén 100mm. TLM thang I
thip hon TBNN trén phan 16n dién tich ca nuéc,
v6i ty chuan chi yéu dudi 50%. TLM thang I
cao hon TBNN xay ra chi yéu & Pong Béic B
va Bic Trung Bo, véi ty chuin & Pong Bic Bo
trén 150%, Bac Trung B phd bién tir 100 dén
150%.

Luong mua ngdy 16n nhiat (LMNLN) phd
bién tir 10 dén 100mm trong mua XI-I nim
2019/2020 va tir 1 dén 70mm trong thang 1/2020.
Gia tri 16n nhat cia LMNLN thang I 1a 119mm
quan tric duoc tai Phu Ly (Ha Nam) vao ngiy
25/1/2020.

S6 ngay mua (SNM) trong mua XI-I nim
2019/2020 thép hon TBNN trén dai by phan di¢n
tich ca nudc, cao hon TBNN xay ra & Dong Béc
Bo, Thanh Hoa - Nghé An, véi chuan sai phd
bién tir -15 dén 10 ngay. Trong thang 1/2020,
chuin sai SNM ciing c¢6 phén b twong tu 3
thang, voi chuan sai SNM pho bién tir -5 dén 5
ngay.

3.3 Tong sé gio ning, lwong béc hoi va chi
s0 dm

Tong sb gio ning (TSGN) mua XI-I nim
2019/2020 trén dai b phan dién tich phia Bic
(tir Quang Nam trd ra) c6 gia tri chii yéu tir 250
dén 500 gid; Khu vyce phia Nam (tir Quang Ngai
tré vao) c6 TSGN tir 500 dén trén 700 gio.
TSGN thang 1/2020 pho bién tir 35 dén 280 gio,
trong d6, SGN ¢ Viét Bic thap nhét ca nude.
TSGN cao nhét trong thang 1/2020 12 306 gio tai
Phu6c Long (Binh Phudc) va thap nhat 1a 18 gid
0 Luc Yén (Yén Bai).

Tong luong bbc hoi (TLBH) mua XI-I nim
2019/2020 phd bién tir 100 dén 350mm, trong
d6, cao nhat & Nam Bo; TLBH thip hon TBNN
trén da phﬁn dién tich nudc ta; cao hon TBNN &
Tay Bac, mot phan dién tich Nam Trung Bo va
Tay Nam B9, voi chuén sai TLBH tir -150 dén
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80mm. TLBH thang 1/2020 phd bién tir 30 dén
150mm; phéan bd cta chuan sai TLBH thang I
tuong ty mua 3 thang, voi chuan sai phd bién tir
-65 dén 30mm.

Chi s6 am (A) trong 3 thang qua c6 gié tri nho
hon 1 trén dai b phan di¢n tich ca nudc; 1on hon
1 trén khu vuc tir Ha Tinh dén Pha Yén va mot
phan dién tich Tay Nguyén. Chi sb A trong thang
1/2020 ¢6 gia tri nhé hon 1 trén dai bo phén dién
tich lanh tho; 16n hon 1 & Pong Béc Bo va hau
hét Bic Trung Bo. Chi s6 A 16n nhat trong thang
1/2020 1a 8,00 xay ra & Ha Bong (Ha Noi), nho
nhat bang 0 tai nhitng noi khong c6 mua.

3.4. Mét s6 hién twong khi twong dic bi¢t

Khong khi lanh: C6 13 dot KKL anh hudng
dén nudc ta trong mua 3 thang XI - I nam
2019/2020, trong do thang X1 ¢6 5 dot, thang XII
c6 5 dot va thang I ¢6 3 dot. Dot KKL dugc tang
cuong vao ngay 25/1 gay ra dot rét dam, rét hai
& Bic B va Béc Trung B9, ving nii Dong Bic
B6 xuét hién mua dong kéem mua da.

Xoay thuan nhi¢t doi: Trong 3 thang qua c6 3
XTND hoat dong trén Bién DPong. Cac XTND
nay déu xay ra vao thang XI, XII nim 2019.

Déng 16¢: Co 1 tréan dong 16¢, mua d4 xay ra
vao 24 - 25/1/2020 xay ra & nhiéu noi thudc
Pong Bic B nhu Cao Bé‘mg, Bic Can, Lang
Son, Tuyén Quang, Thai Nguyén, Son La, Phu
Tho, Thai Binh.

Mua l6n: Co6 4 dot mua 16n xay ra trén 1anh
thé nudc ta trong mua 3 thang qua, trong d6
thang X1/2019 c6 3 dot va thang /2020 c6 1 dot.
Dot mua lon vao 24 - 25/1/2020 x4y ra & Dong
Bic Bo, Bic Trung B9, v6i luong mua phd bién
50 - 100mm.

Han han: Han han xay ra trén di¢n rdng ¢ Tay
Bic, Tay Nguyén, Nam Trung B va Nam BJ.

Ngoai ra, tai Nam B9 xam nhap man ciing
xay ra nghiém trong tir thang I dén nay. Tuy
nhién, chua c6 théng ké cu thé vé thiét hai.
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