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Tém tit: Theo luat phong chéng thién tai thi nudc ta c6 t61 21 loai thién tai, trong d6 1a lut
1a loai thién tai gay ton that 16n nhat vé ngudi va tai san. St dung cac phuong phap luong
hoa duogc murc d6 ton that do 1d lut va xay dung ban do ) phén b khong gian cua rui ro 1a lut
1a xu huong duoc ap dung phé bién & cac nudc tién tién va budc dau da duoc 4 ap dyng cho
mot s6 du an ¢ nudc ta. Bang viéce str dung phuong phap danh gia dinh luong t6n that do 1,
nghién ciru da xac dinh duge murc d6 rui ro 1 chi tiét toi cap xa ang voi 3 nhdém kich ban
nam 2015, 2030 va 2050 c6 xét toi tac dong cua khi hau va st dung dat. Két qua nghién ctru
chi ra céac loai hinh kinh té, cac x4 chju anh hudng nang né nhat cua 1 lut. Nghién ctru cho
thdy dudi tac dong ciia bién doi khi hau, nudc bién dang va xu thé d6 thi héa ngay cang ting
thi rui ro do 1t Iyt cling s€ tang 1én va thiét hai hang nam do 1t Iyt c6 thé 1én t6i 2,5% GDP
ctia dia phuong. Két qua nghién ctru s& giup dia phuong xay dung ké hoach va 16ng ghép
quan 1y phong chéng thién tai v&i phat trién kinh té xa hoi cta tinh.

Tir khéa: Hiém hoa; Phoi 1§; D& bi ton thuong; Rui ro; Ban d6 rui ro lil.

1. Mé dau

Nudc ta nam trong ving khi hau nhiét d6i gié mua véi cc loai thién tai rat da dang. Theo
luat phong chdng thién tai [1], nuéc ta c6 21 loai thién tai, trong do 1t va bao la loai hinh thién
tai pho bién thi han han, sat 1o ¢at va xAm nhap mdn van c6 rui ro cao xay ra tai Viét Nam.
Theo tai liéu nghién ctru ctia ngén hang thé gidi (Worldbank) [2], udc tinh 59% tong dién tich
va 71% dan sd chiu tac dong ctia bao va lii lut. Trong vong 20 ndm qua, thién tai di lam trén
13.000 nguoi thiét mang, bi thuong va thiét hai rat 16n vé tai san va co so ha ting. Mot nghién
ctru ctia Vién Tai nguyén Thé gidi nam 2015 da chi ra rang Viét Nam dung thir tu vé rai ro i
lut v6i 930.000 ngudi chét va bi thuong va ton that kinh té do 1i lut hang nam tir 3-4% GDP
[3]. Trong twong lai, bién doi khi hau s& lam gia tang tan sudt xuat hién va cudng do ciia cac
thién tai tai Viét Nam, trong do 11 lut 1a thién tai c6 mirc do tan pha, gay thiét hai 16n nhat.

Luu vuc song Dinh cung cép nguén nudc chinh cua tinh Ninh Thuén. Dién tich luu vuc
1a 3.043 km?, chiéu dai séng 120 km. Luu vuc trai rong trén 4 tinh Binh Thuan 47 km?, LAm
Dong 172 km?, Khéanh Hoa 336 km? va Ninh Thuan 2.488 km? (Hinh 1). Song Dinh chay qua
thi xa Phan Rang, Thap Cham, ha luu song la df)ng béng Ninh Thuén 1a khu vuc ¢6 mat do
dan cu dong duc, trung tdm kinh té xa hoi tinh Ninh Thuan.

Luu vuc song nam trong khu vuc c6 lugng mua thap s0 vOi1 ca nudc voi luong mua trung
binh nam chi 700-1000 mm trong 3 thang mua 1, chiém trén 75% lugng mua nim, gy li
quét & phan thuong luu va ngap lut cho dong bang ven bién bao gém ca thi xa Phan Rang.
Theo sb liéu théng ké tir ndm 1978-2018, trén luu vuc song Dinh c6 téi 80 tran i, trong do
12 tran gdy c6 muc nudc tré bao dong 3 tai cau Tan My [4]. Lii song Dinh thudong ngin,
cuong do cao xay ra trong bdo va ap thap nhiét d6i. Nhimng tran 1i nay da gay thiét hai ning
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né cho viing ha luu nhu ngdp lut ¢ thi xa Phan Rang, Thap Cham, nhin chim cac khu vyc
canh tac, gay thiét hai lon vé mat kinh té, gay bat 6n dinh dan sinh va la moéi lo thuong truc
ctia ngudi dan khi 1 lut xay ra trén song c6 su két hop voi bio va nude dang tir phia bién.
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Hinh 1. Luu vyc song Dinh.

2. Phwong phap nghién ciru

Cac phuong phap danh gia rui ro bao gdm danh gi4 dinh tinh va d4nh gia dinh luong. Bai
bao trinh bay tom tat co s¢ khoa hoc cua phuong phap dinh tinh va s€ s dung phuong phap
dinh luong dé€ danh gia rui ro 1t cho luu vuc song Dinh.

2.1 Panh gid dinh tinh cap dé rii ro

Phuong phap danh gia rui ro dinh tinh la phuong phap truyén thong duoc sir dung rong
rdi trong nhiéu nghién ctru va c6 lich st tng dung lau dai, phuong phap nay duoc ap dung de
danh gia rii ro vo hinh. Rui ro dinh tinh 14 sy két hop cua ba yéu t6 hiém hoa (H), tinh dé& ton
thuong (V) va muc do phoi 16 (E): R = f (H,V,E) va dugc thé hién trong bang 1.

Bang 1. Phan loai cap do rui ro theo hiém hoa, phoi 16 va tinh d& bi tén thuong.

Thiét hai tiém tang Hiém hoa (H)
D=(ExV) H4 (Rit cao) H3 (cao) H2 (trung binh)  H1 (thip)
D4 (R4t cao) R4 R4 R2 R2
D3 (Cao) R3 R3 R2 R1
D2 (Trung binh) R2 R2 R1 R1
D (Thép) R1 R1 R1 R1

Cép d6 rui ro dugce dinh nghia nhu sau:
+ Rui ro rat cao R4 (0,5 <R < 1): thiét hai nghiém trong cac toa nha, co s¢ ha tang, di san
van hda, moi trudong va cac hoat dong kinh té xa hoi;
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+ Rui ro cao R3 (0,25 <R <0,50): Thiét hai dang ké vé an toan cua nguoi dan, chire nang
co sO ha tﬁng, di san van hoa, mai truong va gian doan cac hoat dong kinh té x3 hoi;

+ Rui ro trung binh R2 (0,1 < R <0,25): Thiét hai nhoé cho co sé ha ting, di san van hoa,
mdi trudng va sy an toan ciia con nguoi;

+ Rui ro thip R1 (0 < R <0,1): Thiét hai khong dang ké vé kinh té, xa hoi va méi truong.

2.2 Danh gia rii ro dinh luwong

Phuong phap danh gia dinh lwgng rui ro dugc phat trién tir nhitg nam dau thé ky 21 voi
su ho trg cua cong nghé GIS. Trén co so cac nghién ctru cia HAZUS [5] va Uy hoi song Mé
Kéng trong chuong trinh FMMC2 [6], cac ham s0 (dudng cong) thiét hai de udc tinh thiét hai
kinh té do thién tai noi chung, 1t lut noi riéng dugc xay dung voi cac s6 liéu vé muc do ngap
lut, thiét hai kinh té qui thanh tién cho mot don vi dién tich ctia mot loai st dung dat v&i mire
d6 phoi 16 va dé bi ton thuong khac nhau. Phuwong phap nghién ctiru duoc mo ta trong hinh 2.

Dir liéu
tham hoa

Két qua
mo hinh

Ham sé
thiét hai

D liéu
khéng giany

M8 hinh hiém hoa [ Uée tinh hé s4 K ]
La lut

e e Danh gia phoi 16
Banh gia thiét hai [ Kinh t& ]

1 J

DAL

Hinh 2. Quy trinh danh gia rdi ro dinh lugng.

Céc nghién ctru [7-9] da chi ra rang, dé udc tinh thiét hai Id lut tiém tang can phai xem
xét, phén tich cac yéu tb sau:

+ Murc do ngép lut (cac nhom kich ban va phuong an tinh toan);

+ S6 lugng céc loai hinh sir dung dét va gid tri bi anh hudng ctia mdi loai hinh;

+ Tinh nhay cdm cua céc loai hinh sur dung dét ddi voi 1 lut.

Tat ca qua trinh ndy duoc mo ta trong hinh 3.

Water Depth Damage Module

Ground Use

Hinh 3. Quy trinh udc tinh t6n that kinh té.
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2.3 Udc tinh thiét hai

Phuong trinh tong quéat mé ta su két hop cac yéu t6 trong md hinh thiét hai dé udc tinh
tong thi¢t hai trong khu vuc bi ngap lut:

D = Z:n Z;} ai(hr)Dmax,ini,r (l)

Trong d6 Dmax,i 1a thi¢t hai lon nhét véi 1 loai hinh st dung dét; i 1a loai thiét hai hoac loai
su dung dat; r1a vi tri trong khu vuc ngap lut; m la s6 loai hinh st dung dét; n1a s6 vi tri trong
khu vue 1ii lut; oi(hr) 1a déc tinh thity luc cta 1 tai mot vi tri cy thé, thé hién ty 18 thiét hai tdi
da cho loai i 14 mot ham cua cac dic diém i tai mot vi tri r cu thé (0 < ai(hr) < 1); vani r 1a sd
ddi tuong cua loai thi¢t hai i tai vi tri r.

Rui ro hodc thiét hai tiém tang hang nim duoc thé hién theo khu vyuc hodc tich phan
duong cong hinh 4. Tuy nhién, hinh dang chinh x4c cta duong cong thuong khong dé xac
dinh vi ta thuong chi biét dugc mot vai diém. Do d6, trong hau hét cac trudng hop, cong thire
gan dung dudi ddy duoc st dung dé wéc tinh rui ro:

k
B:Zmu*m @)
Dlil — D(Pi—1)2+ D(Pi) (3)
P =P = P4l (4)

Trong d6 D la thiét hai trung binh hang nam (Annual Everage Damage); D|i| la thiét
hai trung binh tinh theo hai diém lién k& da biét trén duong cong; AP 14 xac suit cia khoang
cach gitra hai diém do.

N6i cach khac, cong thire nay gia dinh duong cong gitra cac diém lién ké da biét 1a duong
thang. Quy trinh tinh toan nay duoc thé hién trong so d6 hinh 4.

Phuong phép dudng cong thiét hai cho phép ta danh gia rii ro dinh lwong bang cach
chuyén doi thanh thiét hai kinh té. Cac budc thuc hién danh gi4 thiét hai kinh t& nhu sau:

— Xéc dinh don gia kinh té (VND/m?) ciia cac nhom kinh té (economic classes);

— Diéu chinh lam phat véi chi s6 gia tiéu dung (CPI);

— Tinh toén thiét hai kinh té.

Thiét hai kinh té tiém tang hang niam tinh cho cdc nhom kinh té: AEEL = R*UEV.

Damage
—

\

1100 150 110 Excedence Probability

Hinh 4. Ham xéc suét thiét hai.

Trong d6 AEEL 1a thiét hai kinh té tiém tang hang ndm (ty dong); R 1a rui ro (khong thir
nguyén) va UEV la gi4 tri kinh té don vi (VND/m?).
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3. Két qué nghién ctru va thio luin

3.1. Kich ban tinh toan

Nghién ctru duogc tién hanh cho 3 nhom kich ban bao gém hién tai (nhém KB 2015);
Nhom kich ban 2030 va Nhom kich ban 2050. Trong 2 nhom kich ban 2030 va 2050 c6 xem
X6t t6i anh huong cua bién d6i khi hau 1am luong mua ngay, mua tran tang 1én va phia bién
muc nude dang cao hon. Cac gia tri nay lay theo kich ban dugc Bo Tai nguyén va Moi truong
cong bd ndm 2016 va trong tinh toan dua Ve vi tri ctra séng Dinh, noi tiép giap v6i bién duoc
chon lam bién dudi cia md hinh. Trong mdi nhom kich ban, 6 phuong 4n tinh toan dugc dé
xuat duoc thé hién trong bang 2. Cac phuong 4n tinh toan cho mot nhom kich ban thé hién
duogc su ket hop mang tinh phé bién clia mua trén luu vye va myc nude bién, dua trén viéc
phan tich tan xuét xuat hién cua chudi s6 liéu mua quan tric tai cic tram trong luu vuc séng
Dinh. Ching han, phuong 4n 3B va 4B, s& tao ra ving ngap 16n nhit, nhung lai chwa phai 1a
t6 hop tan sudt phd bién nhat, trong khi phuong an 4A thuong gip nhét trén luu vuc.

Bang 2. Cac phuong an tinh toan 1 nhéom kich ban.

Kich ban Bién thwgng lwu  Bién ha luu
01 1% 5%
02 2% 5%
3A 5% 10%
3B 5% 1%
4A 10% 10%
4B 10% 1%

3.2. Két qua va thao ludn

3.2.1 Hiém hoa Idi

St dung bo mo hinh MIKE gom MIKE NAM tinh toan mua sinh 1ii thiét ké va MIKE
FLOOD la sy két hop gitra MIKE11 mé phong cho doan séng ma dong chay 1ii van nam hoan
toan trong 1ong dén va MIKE21 mé phong cho ving dong bang ngap lii. Viéc mo phong xéac
dinh hiém hoa i duoc thuc hién cho 3 nhom kich ban gdm hién tai (2015), 2030 va 2050.
Trudc khi tién hanh mo phong, cac mé hinh sir dung trong nghién ciru nay déu duge hiéu
chinh, kiém dinh véi cac s6 lidu quan tric va da xac dinh dugc bd thong s6 phit hop nhat cua
mdi md hinh. Tién hanh mé phong va xac dinh dugc di¢n tich ngdp va xay dung dugc ban dd
hiém hoa ngap mg véi timg nhém kich ban. Két qua mo phong hiém hoa 1ii cho mdi nhom
kich ban dugc tom tat trong cac bang 3-5.

Bang 3. Tong hop dién tich ngép theo cac phuwong an, nhom kich ban 2015.

P (%) P (%) Dién tich ngap (ha)
Phwong N N

) bién  bién ) )

an N . Ninh Hai  Ninh Son Phan Rang Ninh Phwéc ~ Thuin Nam
trén  dwéi

1 1 10 894,45 1.387,99 3.289,08 10.250,74 741,54

2 2 5 770,56 1.353,64 3.059,43 9.978,37 742,66

3A 5 10 600,49 1.300,07 2.368,59 9.222,57 728,63
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P (%) P (%) Dién tich ngap (ha)
Phuwong o N
) bién bién .
an A . Ninh Hai  Ninh Son Phan Rang Ninh Phwéc ~ Thuin Nam
trén  duwéi
3B 5 1 539,59 1.255,87 2.008,79 8.832,22 685,54
4A 10 10 495,64 1.179,86 1.606,52 4.900,04 4,56
4B 10 1 111,84 1.013,03 474,03 2.042,85 0,11
Bing 4. Tong hop dién tich ngép theo cac phuwong an, nhom kich ban 2030.
Phuong P (%) P (%) Dién tich ngap (ha)
an bién  bién ]
A . NinhHai  Ninh Son Phan Rang Ninh Phwéc ~ Thuian Nam
trén  dudéi
1 10 1.615,97 1.534,93 3.203,80 9.719,60 765,96
2 5 1.303,64 1.465,68 2.722,53 9.511,66 762,17
3A 5 10 1.102,07 1.372,95 2.287,55 9.332,02 757,50
3B 5 1 887,34 1.325,66 2.111,64 8.917,73 754,69
4A 10 10 682,79 1.267,67 1.829,13 6.440,96 364,01
4B 10 1 243,97 1.089,79 1.154,83 3.653,13 2,64
Bang 5. Tong hop dién tich ngép theo cac phuwong an, nhom kich ban 2050.
Phwong P (%) P (%) Dién tich ngép (ha)
an bién  bién )
A . NinhHai  Ninh Son  Phan Rang Ninh Phwéc ~ Thuin Nam
trén  dwéi
10 1.844,96 1.599,33 3.756,04 9.804,85 772,27
2 2 5  1.608,30 1.532,83 3.272,80 9.471,14 769,08
3A 5 10 1.210,27 1.414,01 2.566,37 9.972,34 762,25
3B 5 1 1.042,76 1.359,62 2.205,77 9.151,54 758,47
4A 10 10 756,15 1.296,84 2.053,74 8.546,55 754,15
4B 10 1 525,14 1.144,42 1.402,96 4.577,17 10,87

Thiét hai kinh té, tai san va con nguoi phu thudc vao tinh trang st dung dat, muc do phoi
16 va tinh d& bi ton thuong va gia tri thiét hai tinh trén mot don vi dién tich (VNB/m?) (bang
6). Dé luong hoa dugc gia tri thiét hai, s6 liéu chi tiét vé 10 loai sir dung dat phd bién trén luu
vuc, tai san trén dat, cac hoat dong kinh té trén dat va dan sinh, cling nhu thi¢t hai do i lut
dugc thong ké trong nhitng nim gan diy dugc sir dung dé xay dung ham thiét hai (Hinh 5).

Bang 6. Gia tri ciia cac loai sir dung dat tinh Ninh Thuan.

Gia tri kinh té Gia tri kinh té

TT Loai sir dung dit TT Loai sir dung dit
(VND/m?) (VND/m?)
1 Dt ¢ do thi 221.600 6 Co s6 ha tang 465.532
2 Dit ¢ nong thon 110.800 7 Dat trong lua 2.230
3 Thuong mai 92.400 8 Cay lau nam 4.280
4 Cong nghiép 100.000 9 Nuoi trong thity san 3.704
5 Giao thong 500 000 10 Cay hang nam 7785
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0.12 0.8
052 6 —e— Fruit Tree vegetables —— Public...
e Gree.., 01
0.6
u 03 o 008 w
g £ P
£0.88 £ 000 £ 04
3 0 004 8
0.86 002 0.2
¥ =-0.0256x% +0.1069x - 0.0024
0.84 0 0
0 05 1 15 2
0 2 4
0 05 him)1 15 b (m) b (m)
Thuong mai, dich vu Cong nghiép Giao thdng
1.2 120 1.2
—e— Commercial ——— Industrial —  Road
1 1.00 1
03 0.80 0.8
¥ % E
£ 06 £ 060 E 06
a a a8
04 0.40 04
02 020 02
0 0.00 0
0 2 h(m) 4 6 0 2 4 6 8 0 2 4
h (m) h (m)
Nudi trong thiy san Lua Nha ¢ do6 thi
1.20 12 0.6
—— Aquaculture —— %D (8 Days) —s—— Urban Residential
100 1
%D (16 days)
080
) "
E 0.60 g 06
e a
040 04
0.20 02
0.00 0
0 E 2 3 4 0 05 ) (1 ) 15 2 0 1 2 3
h m
(m) him)
Nha ¢ nong thon
1.2
g Rural Residential
1 M
g 0F .»--\._/
£ o6 g
8 04 ]
I |
02
0
¢} 2 a 6
h (m)

Hinh 5. Ham thiét hai c4c loai hinh st dung dét tinh Ninh Thuan.

AEEL; cua méi lop thiét hai “i” thu duoc la:
AEEL; = 102 « ¥, AED;; » UEY, (5)

AEEL;=Ton that kinh té udc tinh hang ndm; i = 16p thiét hai; AED; j = Thiét hai udc tinh

(13521

trén pixel “j” ciia khu vuc ngép lut; va UEV; = Gia tri kinh té don vi ciia

9o
1

hang nam cua 16p
lé,p “i”'
Vi du trong Hinh 6 AEEL cua pixel “j” (toa do x = 844494,205 va y = 1.759.067,15),
thudc vé 16p thiét hai: 1Ga (i=7), AED;; = 0,062 va UEV; = 2.230 ddng/m?, va cé gia tri 1a:
AEEL;; = 102%(0,062*2.230) = 10%¥137,26 dng

Co so dir liéu dia ly cho phép thuc hién tat ca cac danh gia trong toan bé luu vuc séng
va cho phép trich xuét két qua tinh toan. Ciing tir co sé dit liéu dia ly, co thé trich xuat phan
b khéng gian caa AEEL cho ting cap hanh chinh (Tinh, Huyén, X&, v.v.).
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Hinh 6. AEEL;;vi du m6 ta cac thong tin thu dugc ciia mdi diém tir Geodatabase.

Két qua tinh toan dinh lwong tén that kinh té cho tinh Ninh Thuan theo 3 nhém kich ban
va thé hién trong bang 7. Véi su tro gilp cia cong cu GIS, xay dung dugc ban do thiét hai
kinh té tiém tang hang nam trén dia ban tinh Ninh Thuan.

Bang 7. Ton thét kinh té tiém tang hang nim luu vyuc séng Dinh.

Tén that kinh té wéc tinh hang nim (ty dong)

Nhém kinh té
KB2015 KB2030 KB2050

Nuoi tréng thily san 0,0 0,0 0,0
Thurong mai 0,8 15 1,6
Cay trdng lau nim 76,8 159,8 162,9
Cay ngin ngay, rau mau 0,4 0,5 0,6
Cong nghiép 0,5 1,3 4.0
Nha cira 25,2 15,6 10,8
Trong laa 0,0 0,0 0,0
Puong giao thong 0,0 0,0 0,0
Dt & nong thon 0,2 0,4 0,4
Dét & d6 thi 1,5 2,7 3.2
Tong 105,4 181,8 183,5

Dong thoi ¢ thé nhin thdy mot cach tryc quan phan bd theo khong gian tinh hinh thiét
hai khi chiju tac dong cua I lut (Hinh 7a-7c).

)
| ;i {
[ -~ T {
{ P 2 A

Hinh 7. Thiét hai kinh té tiém tang hang nam trén dia ban tinh Ninh Thuan: (a) Kich ban 2015; (b) Kich ban
2030; (c) Kich ban 2050.



Tap chi Khi twong Thiiy van 2020, 717, 1-10; doi:10.36335/VNJHM.2020(717).1-10 9

So sanh gilra cac kich ban hién tai va tuong lai trong bang 7 va hinh 7 cho thiy su gia
ting tong thé cia AEEL mic du, d6i v6i mot s6 16p thiét hai (chu yeu 1a cac 16p nong nghiép)
c6 mirc giam cua AEEL. Két qua nay chu yéu 13 do nhirng thay d6i cta viéc st dung dat lién
quan dén bién d6i khi hau c6 thé tao ra su gia tang cua AEEL, do d6 lIam tang muc d6 rui ro ¢
mot s6 khu vuc cu thé trén luu vuc song. Bang 6 cho thiy anh hudng 16n nhit dén nhom cay
trong lau nam, céng nghiép, dat & do thi va nong thon.

4. Két luan

+Két qua nghién ctru chi ra dugc mure do rui ro cua li chi tiét t6i cap x4, trén co s d6 dja
phuong xay dung ké hoach phong chdng i thich hop véi diéu kién thyc té cia dia phuong
bao gom 3 giai doan phong ngura, ing pho va phuc hoi tai thiét sau thién tai.

+ Dud6i tac dong ctia bién doi khi hau, nudc bién dang va xu thé d6 thi hoa ngay cang ting
thi i ro do 11 lut cling s€ tang 1én.

+ Két qua nghién ctru cho thay thiét hai hang ndm do i lut c6 thé 1én téi 2,5% GDP cia
dia phuong. Két qua nghlen ctru s€ giip dia phuong xay dung ké hoach va 10ng ghép quan 1y
phong chdng thién tai véi phat trién kinh té x4 hoi cua tinh.

DPong gop cia tac gia: Xay dung y tuong nghién ciu: V.M.C.; Lua chon phuong phap
nghién ciru: V.M.C.; Xir 1y s0 liéu: V.M.C.; Viét ban thao bai bédo: V.M.C.; Chinh sira bai
bao: V.M.C.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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Flood risk assessment for Dinh River basin
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Abstract: According to the law on natural disaster prevention and control, in Vietnam,
there are 21 types of natural disasters, of which floods are natural disasters causing the
greatest loss of life and property. Using methods to quantify flood losses and mapping flood
risks is a trend that is commonly applied in advanced countries and has initially been
applied to several projects in our country. Using the quantitative assessment of flood losses,
the study has determined the detailed flood risk levels to the commune for 3 groups of
scenarios in 2015, 2030, and 2050, taking into account climate change and land use. The
research results can show the locations and economic types most severely affected by
floods. It is also shown that under the impact of climate change, sea—level rise and
increasing urbanization, flood risks will also increase and annual damage from flooding can
reach 2.5 % of local GDP. The research results will help the province to develop a flood risk
plan and integrate it with the socio—economic development in the province.

Keywords: Hazard; Exposure; Vulnerability; Risk; Flood risk map.
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Tém tit: Bai béo trinh bay phuong phép danh gia ki ning dy bao quy dao cho hé thong to
hop dé danh gia thong tin xéac suat du bao duge vi tri di qua cua con bao (strike probability
map) hay sai s6 x4c suét ctia quy dao. Mot s6 két qua di duoc ap dung cho hai hé thdng du
bao t6 hop khu vire SREPS (dwa trén mé hinh WRF-ARW, WRF-NMM va HRM, str dung
da dau vao GFS, GSM, GME, GEM va NOGAPS) va t6 hop toan ciu Var_EPS cta Trung
tam Dy béo thoi tiét han vira Chau Au (ECMWF) cho mot s6 con bdo hoat dong trén Bién
Poéng va anh huong dén dat lién Viét Nam trong giai doan 2012-2016. Ddi véi du bao tat
dinh tir san pham du bao trung binh t6 hop, cic két qua cho thiy viéc giam sai s6 khi so
sanh v6i dy bado quy dao cua ting thanh phén don I¢ dbi voi ca hé théng SREPS va
Var_EPS. Ap dung phuong phap tinh toan sai s6 xac sudt dua trén dlem s6 BS di cho thay
ki nang dy béo quy dao tir to hop toan cau 6n dinh hon so véi du bao to hop khu vuc.

Tir khéa: Du bao t6 hop; Panh gia ki niang du bao xac suat qui dao bao; SREPS; Var_EPS.

1. Pt van dé

Du béo t6 hop (Ensemble Forecast-EF) 1a mot tap hop du bao xac dinh tai cing mot
thoi diém (co thé duoc bat dau tir cac diéu kién ban dau khac nhau [1], thoi diém bét dau du
bao khac nhau, hoic dya trén cac md hinh khéc nhau) va huéng dén 3 myc dich: i) Tang
cuong chét luong du béo théng qua trung binh t6 hop (du béo tat dinh tir dyu béo t6 hop); ii)
Cung cap mét chi sé dinh lwong vé dé tin cay cua du béo (du bao ki nang du bao) va iii)
Lam co s& cho du b4o xac suit (du bao xac suit tir du bao t6 hop). Ly thuyét EF duoc dat
nén mong tir nhitng ndm 70 va bat dau dua vao tng dung dau nhimg nam 90 cua thé Ky trude
v6i myc dich st dung dau tién ap dung cho du béo han vira trén quy md hanh tinh. Mot s6 hé
thdng du béo t6 hop (Ensemble Prediction System—EPS) nghiép vu dién hinh nhu tai Trung
tam qudc gia du bao moi truong cia My (NCEP-National Center for Enviromental
Prediction) duoc sir dung tir naim 1992 dya trén phuong phap nudi nhidu dong phat trién
nhanh (BGM-Breeding of Growing Mode) dé tao tap hop cac trudng ban dau khéac nhau cho
md hinh toan cau T126 véi 28 muc thang ding va tich phan tsi 180 gio [2], tai Trung tam duy
bao thoi tiét han vira Chau Au (ECMWF-European Center for Medium-range Weather
Forecasts), EPS cting dugc dua vao nghiép vu tr nam 1992 bang viéc sir dung phuong phap
tach vector ky di dé tao nhidu dong ban dau [3]. EPS nay hién nay c6 téi 51 du bao thanh
phan thuc hién du bao hang ngay va cung cap két qua cho cac nudc trong Cong ddng Chau
Au 1a thanh vién caia ECMWEF. G quy md vira véi cac tng dung dya trén md hinh khu vic
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phan giai cao, cac hé thdng t6 hop quy md vira ciing duoc thiét 1ap, mot trong nhitng nghién
ctru dién hinh trong van dé xay dung hé thong té hop cho han 3-5 ngay [4].

Ung dung cua EF di voi du bo thoi tiét néi chung va riéng du bao bio da mang lai
nhitng théng tin hét sic hitu ich nhu do tan cua du bdo quy dao hay du bao cudng d6 béo,
qua do cho phép xay dung cac kich ban tmg phé va danh gia duwgc murc do rui ro trong viéc
g dung cé&c san pham dy bao b&o tir mé hinh sé. Hinh 1 minh hoa dy bao quy dao b&o t6
hop tir hé théng té hop Var_EPS caa ECMWEF (a) va hé thong toé hop khu vuc SREPS (b)
dang chay nghiép vu tai Trung tdm Dy bao khi twong thuy vin qudc gia cho con bdo s6 12
(Damrey) nam 2017. ]
DAMREY 072h strike map forecast issued at 07h—02/11/2017 by ECEFS ifz

100° 102° 104" 106° 108" 107 12° 114" 116° 118
hour

DAMREY track forecast issued at 07h—02/11/2017 by SREPS I

& Member |
& Consensus

12

oy (b) I:
o Chi Minh City

0

106" 108" 10 112° 14° 116" 18
Hinh 1. Dy béo con bio s6 12 (Damrey) nim 2017 tir cac hé thdng du béo t6 hop SREPS (trai) va
Var_EPS (phai).

Viéc danh gia du béo quy dao bdo tir du bao t6 hop khéc véi viée danh gia du bao quy
dao bdo tir du béo tat dinh (01 mé hinh), ngoai viéc danh gia duoc sai s6 du béo trung binh to
hop (ensemble mean) véi y nghia nhu mot du béo tat dinh, cac thong tin lién quan dén do tan
cua dy béo t6 hop ciing can duge danh gid, qua do cho phép danh gia duoc mirc do tin cay
cua tirng hé théng du béo t6 hop trong tng dung du béo bio.

Véi muc tiéu danh gia du bédo quy dao béo tir dy bao to hop, nghién ctu ndy sé trinh bay
phuong phéap danh gia trong muc 2 cling mot sb két qua danh gia cho hé théng du bao to hop
khu virc SREPS gom 15 thanh phan dua trén mé hinh WRF (NCEP, M§) va HRM (DWD,
Burc) va hé thong du bao to hop toan cau Var_EPS (ECMWF). M6 ta vé hé thong du bao to
hop duoc trinh bay trong phan 2 cling phuong phap danh gia ki ndng du bao xac suat quy dao
bio. Céc két qua chinh dugc dua ra trong phan 3.

2. Phuwong phap danh gia

2.1 Sai s6 dir bdo quy dao

Sai sO du bao quy dao DPE (Direct Possition Error) 1a khoang cach gitra vi tri tdm béo
quan trac (tir s0 liéu quy dao chuén, nghién ctru s dung dit liéu tr Trung tdm khi trong quoc
te chiu trach nhiém cho khu vuc Tay Bac Thai Binh Duong dat tai Tokyo—RSMC Tokyo) va
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vi tri tim bdo du bao dugc ldy tai timg han du bao. Vi R, 1a ban kinh trai dat, kinh d6 (lat)
va vi do (lon) cua tam bao du bao tir mo hinh, DPE dugc xac dinh trong hé toa do cau theo
cong thure (1) nhu sau [5]:
DPE =R, X Arccos{sin(latRSMC) X sin(latm_r béo) + cos(latrsmc )
X cos(latdu béo) X cos(lonRSMc — long, béo)}

)

2.2 Phwong phdp ddnh gid ki nang dir bdo xdc sudt t6 hop

Goi gia tri du bao tai mdt han xac dinh ctia N thanh phﬁn du bao la Xi,...,.Xn, khi do
trung binh t6 hop X va dé tan oy twong (g dugc tinh theo cong thirc (2) va (3) nhu sau [6]:
N

1
X:Nkzlxk @)

Véi dic trung trung binh t6 hop ta c6 thé ap dung céc sai sb trung binh, sai s6 trung binh
tuyét d6i sau khi c6 gia tri trung binh t6 hop va xem nhu day 1a dy bao tir mé hinh. Pdi voi
dic trung thir hai thé su khac biét giita du bao t6 hop va dy béo tat dinh. Du béo tir cac thanh
phan duoc st dung dé dua ra két qua dudi dang xéac sudt va c6 thé hién ki ning ctia hé thong
du béo to hop cho trudc. Ngoai ra, dJ tan ctia hé td hop véi1 kha ndng phu dugce tdi da khong
gian nghiém thyc s& dic trung cho mot hé t6 hop ¢ do tin cdy cao hodc hé to hop c6 ki ning
du bao. Pdi v6i danh gia ki nang du bao qui dao cho hé thong to hop, khi danh gia san pham
du bao quy dao tir hé thdng to hop cia ECMWEF [8-9] dé danh gia san pham du bao t6 hop
bao tai Co quan khi tuong Vuong qudc Anh [9]. Cac cong trinh nay dé xuat sir dung diém s
BS (Brier Score) dé danh gia xac sudt du bao duoc vi tri di qua cua con bao (Strike
probablllty map) hay sai sd xac suit ciia quy dao. Khi 4p dung can phai thyc hién qua trinh
tién xtr 1y dé bién doi du bao xéac suat _quy dao thanh dang danh gia hién tuong du bao. Qua
trinh xir 1y nay phat sinh khai niém vé vong tron tin cdy cta du bao quy dao. P& minh hoa
phuong phap mét cach cu thé, tng véi mot vi tri quan tric bdo ¢ han du bao 24h 12 15°N;
110°E va ta dinh nghia mot vong tron tin cdy ¢ han 24h c¢6 ban kinh 1a 50 km, khi do6 bat ki
thanh phan du bao nao du bao vi tri ¢ han 24h roi vao bén trong duong tron ndy dugc gan 1a
c6 xay ra hién tuong du bao ding. Mot minh hoa tong quat dugc dua ra trong Hinh dbi véi
truong hop du béo t6 hop gdm 21 thanh phan cho con bio Krosa luc 12z ngay 30/10/2013.
Thong tin vé hé théng du bao 21 thanh phﬁn duoc tham khao tai [10].

Véi minh hoa theo hinh 2 trén, trong tong s6 21 thanh phan du bao, néu c¢6 7 thanh phan
du bao di vao vong tron néu trén thi xac suat du bao 1a 7/21, x4p xi 33%. Céc gia tri dién hinh
cho ban kinh vong tron dé xac dinh quy dao du béo dung dugc dit khac nhau tiy theo ting
han dy bao, vi du d6i voi han dy bao 120h ban kinh ding dé dénh gia san phém ECMWF la
65 nm, xap xi 130 km [9]. Thong thuong cac gia tri ban kinh nay co thé 1ay xap xi bang
25%-30% so véi cac sai sO trung binh qui dao dién hinh hién nay, cu thé véi han trudc 72h
14 30 km, 96h 1a 100 km va 120h la 120 km [8-9].

Viéc xem xét ki niang dy bao xac suat s& b sung thém thong tin vé chat lugng ctia hé
thng t6 hop bén canh viéc danh gia truc tiép nhu sai sb trung binh tuyét ddi cua cac dic
trung trung binh t6 hop. Vi du tai mot thoi diém du bao, ¢6 thé c6 40% so thanh phan dyu bao
t6t vi tri, tuy nhién 60% con lai co sai sO rat 16m s& kéo theo sai s6 16n cua chi sé trung binh
tuyét d6i nhung trong tinh toan sai s6 ki nang rd rang van gilr dugc thong tin nam bt dugc
cua cac thanh phan t6 hop nay. Sau khi co cac gia tri xac sudt roi vao timg vong tron tin cay,
sai sO Xac suat s& duoc xac dinh tir chi sé BS (Brier Score) c6 dang:

BS:%Z(pk_Ok)Z (4)

Trong d6 N 14 s6 trudng hop du béo, p, 1a xc suat du bdo clia truong hop du bao thi k
d6i voi quan tric o,. Vi du néu ap dung tinh toan chi sb BS trong du bao xdy ra hién tugng
mua, quan trac o, s& bao gdm ca hién tuong xay ra (bang 1) va khong xay ra (bang 0), tuy
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nhién d6i voi danh gia quy dao bdo chi xem xét trén cac vi tri bdo di qua theo quy dao chuan
xac dinh dugc, hay hién tugng quan trac 1a ludn xay ra dé tham chiéu tinh toan xac suét du
bao p, . Chi s6 BS 1a hoan hao khi c6 gia tri bang 0 va c6 ki ning thap khi bang 1.

Forecast of KROSA initialized at 2013103012
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Hinh 2. Minh hoa cac vong tron dé chuyén ddi du béo quy dao thanh hién tuong du bao dung sai
phuc vu tinh toan chi s BS. Pudng do la quy dao bdo chuan, duong den 1a quy dao trung binh to
hop, duong tim 12 dy béo quy dao tir cac thanh phan t6 hop [10].

2.3 Danh sach con bao danh gia

Trong nghién ctru str dung sb liéu quy dao bdo chuan cta Trung tim Du bao khi tuong
thity van qudc gia. Chi tiét cac con bao va cac thoi diém du bao dugc dua ra trong bang 1 va
minh hoa cu thé quy dao bao chuan trong hinh 3. Cac danh gia thyc hién dén han du béo 3
ngay (72h).

Bang 1. Danh sach con bdo nam 2012-2016.

Tén bao Thoi diém bat ddu dw bdo  Thoi diém két thic dw bio
TALIM 2012061800 2012061900
DOKSURI 2012062800 2012062900
VICENTE 2012072012 2012072400
~ KAI-TAK 2012081500 2012081700
S TEMBIN 2012082312 2012082612
' GAEMI 2012092900 2012100512
SON-TINH 2012102412 2012102800
BOPHA 2012120500 2012120800
WUKONG 2012122700 2012122800
SONAMU 2013010312 2013010412
BEBINCA 2013062100 2013062212
RUMBIA 2013070100 2013070100
CIMARON 2013071712
JEBI 2013073100 2013080212
®  MANGKHUT 2013080612 2013080700
& UTOR 2013081112 2013081412
USAGI 2013092012 2013092200
WUTIP 2013092712 2013093000
NARI 2013101112 2013101412
KROSA 2013103100 2013110312
HAIYAN 2013110812 2013110912
Q S HAGIBIS 2014061412
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Tén béo Thoi diém bat didu dwbdo  Thoi diém két thiic du bao
RAMMASUN 2014071512 2014071900
KALMAEGI 2014091400 2014091612
FUNG-WONG 2014091900
SINLAKU 2014112800 2014112812
HAGUPIT 2014120812 2014121100
JANGMI 2014123012 2014123100
KUJIRA 2015062100 2015062312
LINFA 2015070500 2015070812
. VAMCO 2015091400
& DUJUAN 2015092800
MUJIGAE 2015100200 2015100400
MELOR 2015121500
NEPARTAK 2016070712 2016070800
MIRINAE 2016072612
NIDA 2016073100 2016080112
DIANMU 2016081800 2016081812
©  MERANTI 2016091312
& AERE 2016100600 2016100900
SARIKA 2016101512 2016101800
HAIMA 2016101912 2016102012
TOKAGE 2016112500 2016112700
NOCK-TEN 2016122600 2016122700
” QUY DAO BAO BIEN DONG
30 ’ ‘/
RS
‘i &
Y

o
100 105

15

Hinh 3. Quy dao bio cua cac con bdo dugc danh gia trong giai doan 2012-2016.

2.4 Cdc hé thong dw bdo t6 hop

Pugc dwa vao nghiép vu tir nhitng nam 2000, hé thdng du bao to hop khu vuc tai Trung
tam Du bao khi twong thuy vin qudc gia duoc phat trién trén cach tiép can da mé hinh da
phan tich (Multi-Model Multi-Analysis) dé xay dung hé théng dy bao to hop thoi tiét han
ngin cho khu vuc Viét Nam—-SREPS (Short-Range Ensemble Prediction System). Bé dam
bao viéc tinh toan dugc cac ngudn bat dinh tir trudong ban dau (gia thiét rang su khac biét
trong cac trudng phan tich cua cac mo hinh toan cau khac nhau md ta cac ngudn bat dinh
trong truong ban dau) va tir md hinh (gia thiét rang cac du bao khac nhau dugc tao ra bai cac
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md hinh sé khu vuc khac nhau s& md ta ngudn bat dinh do md hinh). Cac mé hinh khu vuc
duoc str dung gdm WRF vé6i nhan dong luc ARW (ki hiéu 1a WRF-ARW) va WRF véi nhan
dong luc NMM (ki hiéu 13 WRF-NMM) va md hinh HRM. Cac ngudn du bao diéu kién bién
khac nhau gém mé hinh GFS, GSM, GME, GEM va NOGAPS. Chi tiét vé hé thbng SREPS
dugc mo ta day du tai [5]. Du bao SREPS duogc luu trit dén han 60h nén cac danh gia trong
nghién ctiu nay chi thuc hién cho SREPS dén han 60h. Tir nim 2010, hé théng SREPS tir
nam c6 d6 phan giai ngang xap xi 16 km. Cudi ndm 2019, hé théng SREPS duoc thay thé dua
trén toan bd viéc st dung md hinh WRF-ARW véi céu hinh da vat 1y, chi tiét c6 thé xem
trong [11]. Tu cubi nam 2011, _Trung tdm Dy bao khi twong thuy van qudc gia da bat dau
mua duoc s6 lidu dy bao toan cau, bao gom san pham tat dinh va to hop tir Trung tdm du béo
han vira Chau Au (ECMWF) [12]. Hé thong du bao td hop toan cdu cia ECMWF, ki hiéu 1a
Var EPS, bao gdm 51 thanh phan du bao. Hé théng Var EPS tir ndm 2014 c6 do phan giai
ngang xap xi 28 km va niam 2020 da xubng con 16 km. Chi tiét vé hé thong Var EPS duoc
mo ta trong nghién ctru “Nghién ctru img dung s6 liéu du bao ciia Trung tim Dy bao thoi tiét
han vira Chau Au dé nang cao chét lugng dy bdo han thang va han mua cho khu vyc Viét
Nam” [12].

3. Két qua

Truéc hét, sai s6 quy dao DPE cua du béo tat dinh va trung binh t6 hop dugc tinh toan va
céc két qua dugc dua ra tai cac bang 2—4. Céc két qua cho thay rd wu diém cua du bao quy
dao tir san pham Chau Au, tir du béo tat dinh IFS, dén trung binh t6 hop (EM). Sai s6 cua cac
md hinh toan cau nam trong khoang tir 80-100 km ddi véi han 24h, 100-150 km cho han du
bao 48h va 150—-250 km cho han 72h. Sai s6 cua trung binh té hop giam tir 10-15% so véi dy
bao tt dinh. Hai thanh phan cua hé SREPS ¢ sai s6 khé Ion, tham chi 16n hon kha rd cac mo
hinh toan cau. Pac biét thanh phan WRF-ARW str dung diéu kién bién GSM va ngay ban
than md hinh GSM ciing cho sai s6 quy dao kha 16n, thé hién & han 48h (Bang 3). Sai s6 quy
dao tir md hinh GFS va GSM khi so sanh véi hai thanh phan WRF-GFS va WRF-GSM cho
thy vai trd cua diéu kién bién tir md hinh toan cau la kha 16n trong bai toan du béo quy dao
bo cho cac mé hinh khu vuc. Trong dénh gia vé ki ning du bao cuong do bdo trén khu virc
Bién Pong [13] cho thay thdy mac du cac dy bao tir md hinh khu vuc c6 thé cai thién dy bao
cudng do bao mot cach rd rét, tuy nhién dy bao quy dao bao co ki nang thap hon so véi cac
hé thong toan cau. Nguyén nhan chu yéu lién quan dén kha nang m6 phong céc twong tac quy
md 16n véi bdo tt hon trong hé thong toan cau.

Bang 2. Sai s6 du bao cic md hinh toan cau han 24h, va trung binh t6 hop (EM) cua hai hé thong du
béo toan cau (Var_EPS) va khu vuc (SREPS).

24h
WRF- WRF- EM-Var- EM-
IFS GFS  GSM GFS GSM EPS SREPS
2012 80,80 101,7 106,6 111,2 116,6 77,72 99,68
2013 60,40 69,40 86,40 71,65 89,07 60,02 66,65
2014 76,10 78,20 91,50 82,73 102,6 70,55 89,12
2015 59,10 6590 69,40 67,33 78,24 57,95 61,72
2016 53,20 53,90 74,20 54,82 81,51 45,28 65,15
Béng 3. Tuong tu bang 2 nhung cho han du bao 48h.
48h
WRF- WRF- EM-Var- EM-
IFS GFS  GSM GFS GSM EPS SREPS
2012 139,40 157,70 171,20 158,14 176,57 137,03 160,49
2013 102,60 124,90 164,00 130,18 142,50 99,37 154,42

2014 119,80 110,30 148,90 112,65 124,02 112,19 118,94
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48h
WRF- WRF- EM-Var- EM-
IFS GFs  GSM GFS GSM EPS SREPS
2015 126,60 155,00 121,50 159,95 125,64 119,85 139,90
2016 82,40 108,40 163,90 112,76 171,82 79,55 128,59
Béng 4. Tuong tu bang 2 nhung cho han du bao 72h.
IFS GFS GSM EM-Var-EPS

2012 295,30 237,70 243,50 286,97
2013 174,20 236,60 160,00 167,10
2014 161,40 188,40 143,70 153,74
2015 160,30 202,70 174,70 154,08
2016 163,50 220,80 86,20 156,80

Panh gia vé ki nang dy bao xac suit caa hai hé SREPS va Var_EPS, hinh 4 dua ra chi s6
BS tinh toan chi tiét ¢ ting thoi doan 6h mot. Do san pham SREPS chi ¢ dén 60h nén chi
thuc hién danh gia dén han nay. Ddi véi hé thong du bao to hop gdom 51 thanh phan caa
Trung tdm han vira Chdu Au ECMWEF, chi sé BS c6 gi4 tri trung binh tir 0,2—-0,5 cho cac han
dén 48h va tir 0,5 dén 0,7 cho cé4c han sau 48h. Trong 24h dau, ki ning dy bao tir cac mé hinh
khu vuc khé thap, do tan qua rong so vai thyuc té xuat phat tir viéc sir dung cac mé hinh khac
nhau va cac diéu kién bién doc lap, khi d6 tAm phén tich va tdm du béo cua SREPS c6 su
khac biét rd rét & han dén 24h. Tuy nhién, ki ning dy b&o & han 48h khé tuong duong véi ki
nng cta to hop Chau Au, nam trong khoang tir 0,4-0,6. O thoi han dy béo 3 ngay thay rd su
on dinh khi st dung thong tin tir hé théng du bao to hop Chau Au. Nhu vay c6 thé thay, théng
qua danh gia hé thong SREPS, viéc ap dung phuong phap t6 hop cho phép giam sai s6 du bao
cua ting thanh phan va cho phép cung cép duoc dy bao ¢ d6 tin cay hon véi viéc st dung
tirng thanh phan riéng lé.
0.9
W Var_EPS m SREPS
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0.4
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sl I
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24
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Hinh 4. Chi s6 BS danh gia ki nang du bao xac sult theo han du béo cua hé théng SREPS va
Var_EPS giai doan 2012—-2016.

4. Két luan

Nghién ciru di trinh bay phuong phap danh gia ki nang dy b4o quy dao cho hé théng t6
hop str dung diém s6 BS (Brier Score). Mot sé két qua ap dung cho hai hé théng du béo to
hop khu vuc SREPS va té hop toan cau cua Trung tm Dy béo khi tugng han vira Chau Au
cho mot s con bdo hoat dong trén Bién Pong va anh huong dén lanh thé Viét Nam trong
ndm 2012-2016. Céc két qua danh gia cho thy, du bao trung binh to hop déi véi ca khu vuc
va toan Cau déu cho phép giam sai so khi sur dung du bao quy dao cua tung thanh phan don
6. Sai s6 cua cac md hinh toan cau nam trong khoang tir 80—100 km ddi véi han 24h, 100
150 km cho han du b&o 48h va 150-250 km cho han 72h. Di véi danh danh gia ki nang du
bao quy dao, dy bao tir hé thdng t hop todn cu 6n dinh va c6 ki ning hon so véi dy bao t6
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hop khu vuc, dac biét ¢ han 24h gio dau. O han 48h ¢6 ki nang kha tuong dong, tuy nhién ¢
han sau 48h, hé thong toan cau cho thiy ki nang tot hon. Mot trong nhitng nguyén nhan ngoai
viéc sb thanh phan caa hé thdng khu vyc it hon so véi todn cau, nguyén nhan chinh con nam
& kha ning mé phong cac tuong tic quy mo 1on véi bao tét hon trong hé thdng toan cau.

bong gop cua tac gia: Xay dung y tuong nghién caru: T.Q.N., T.T.T; Luya chon phwong phap
nghién ctru: T.Q.N., T.T.T.; Xt 1y sb liéu: T.Q.N.; Viét ban thao bai bao: T.Q.N.; Chinh stra
bai bdo: T.Q.N.,, T.T.T.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong
c6 su tranh chap lgi ich trong nhom tac gia.
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Skill validation of probability tropical cyclone track forecast in
Bien Dong

Tran Quang Nang'®, Tran Tan Tien?

! National Center for Hydrometeorological Forecasting; trannang030984@gmail.com;
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Abstract: This study presents the method of skill evaluating of probability forecast for
tropical cyclone’s track in Bien Dong by using the BS score (Brier Score). Some results
apply to SREPS-a regional ensemble system (based on the WRF-ARW, WRF-NMM and
HRM models, using multiple inputs GFS, GSM, GME, GEM, and NOGAPS) and the global
ensemble system from European Center for Medium Meteorological Forecasting (ECMWF)
for tropical cyclones operating in Bien Dong sea and affecting the territory of Vietnam in
2012-2016. The ensemble mean forecast allows for the reduction error in comparison with
any individual member. The global ensemble system has more skill than regional ensemble
system in term of probability forecast for tropical cyclone’s tracks.

Keywords: Ensemble forecast for tropssical cyclone; Skill validation; SREPS; Var_EPS.
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Tom tét Nghién ciru nay danh gia xu thé bién d6i nhiét do cam nhan (HI) va xu thé bién
d6i hé s6 nhiét du thira (EHF) thong qua dir li¢u khi tuong tai Quang Nam tir nam 1979 dén
2019. Két hop voi s6 liéu y té tai dia phuong, ngudng nhiét do—do a am anh hudng t6i strc
khoe mot sé cong dong dan cu tai Quang Nam duoc phéan cip, xac dinh. Day 1a mot trong
nhimg nghién ctru dau tién & Viét Nam theo hudng Gmg dung thong tin thoi tiét dé cham
soc, phuc vu strc khoe cong dong.

Tur khéa: Nhiét d6 cam nhan (Heat Index); Hé s6 nhiét du (Excess Heat Factor); Nang nong
nguy hiém (Heatwave).

1. Mé dau

Trong qua trinh ton tai, con ngudi diéu hoa than nhiét thong qua co ché 1am mat bay hoi
khi nhiét do khong khi cao hodc dd 4m thap. Nghia 1a khi than nhiét ndng 1én, co thé s& bai
tiét md hoi, md hoi boc hoi s& 1am giam nhiét do trén bé mat co thé; day duoc coi 1a hé thong
1am mat tu nhién ctia con ngudi. Tuy nhién, trong diéu kién nong va am, hiéu qua diéu hoa
than nhiét cham lai va co thé khong thé duy tri nhiét do 6n dinh. Chinh vi thé, su két hop cua
ning néng va do 4m cao trong nhiéu truong hop la mbi nguy hai dbi vai strc khoe con nguoi.

Cho dén nay, trén thé gioi da co nhiéu cong trinh nghién ciru vé van d& nay, [1] da xay
dung phuong trinh tinh chi s6 nhiét tir phwong phap hdi quy da bién; Co quan quan 1y khi
quyén va dai duong Hoa Ky (NOAA) da sir dung phuong trinh trong nghién ctru [1] xay
dung cac ngudng HI canh bao cho cong ddng. Mot nghién ciru khac [2] tai Co quan khi tuong
Uc d4 nghién clru dé xudt hé s6 nhiét du thira EHF (Excess Heat Factor) dé theo d&i va danh
gia hién tugng ning noéng nguy hiém-hién tuong ‘nang nong xay ra trong it nhat ba ngay lién
tiép va dat murc phan vi 90% (heatwave). Mot s6 nghién ctru khac [3] danh gia stress nhiét
dwa trén chi s6 nhiét d6 bau wdt TW tai ving Nam A. Eun—Soon xem xét tac dong cua nhiét
d6 va do 4m twong ddi ddi vai stress nhiét trén co s& tap hop cac mod phong bién ddi khi hau
(BDKH) c6 d6 phan giai cao dé du tinh mirc do stress nhiét & ving Nam A. Két qua cho thiy
nhiéu ving Nam A vuot quéa ngudng nhiét do bau u6t cho phép vao cudi thé ky 21. Khu vuc
c6 murc do stress nhiét cao nhat 1a xung quanh cac vung néng nghi¢p dong dan cu ¢ luu vuc
song Hang va séng An & khu vuc Nam A. Nghién ctru khac [4] da danh gia stress nhiét dya
trén chi s6 nhi¢t do hiéu dung ET thong qua viéc danh gia tac dong ctia nhiét do, do a am tuong
d6i va toc d6 gid trén toan lanh tho Trung Qudc. Két qua cho thay stress nhiét xay ra tir thang
12 dén thang 2 va tur thang 6 dén thang 8 trong nam. Sy gia tang stress nhiét chu yéu gay ra
do nhiét d6 va toc do gi6 trong khi ¢ am twong d6i anh huong khong dang ké.
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Trong nudc, mot sd chuong trinh, cong trinh nghién ctru lién quan t6i chi dé nay ciing
da duoc thyc hién trong thoi gian vira qua. Cu thé nhu nghién ctru vé stress nhiét ddi voi
ngudi lao dong trong bdi canh BDKH tai Pa Néng [5]. Dé tién hanh nghién ctru nhém tac
gia da str dung chudi s6 liéu tir nam 1970-2011 dé phan tich cac xu hudng vé nhiét do ngay
va dém tir d6 duy tinh su bién ddi cua stress nhiét trong tuong lai. Két qua cho théy nhiét do
ban dém qua cao sau nhimng ngay ning néng khién céng nhan khong thé phuc hoi va dan dén
dé gip stress nhiét. Mot nghién ctru khac [6] danh gia tac dong cua bién dbi khi hau t6i stre
khoe cong dong tai huyén Giao Thuy, tinh Nam Dinh va dé xuat giai phap thich img. Nghién
ctru ndy da tién hanh phan tich dién bién mot sd bénh dich c6 lién quan dén bién d6i khi hau
bang cach sir dung md hinh twong quan, h01 quy tuyén tinh don bién, cac dir liéu dau vao bao
gom nhiét do, luong mua, d6 am va mot s6 bénh dich phuc vu cho nghién ciru. Két qua nghién
ctru cho thiy dién bién ciia mot sé bénh c6 twong quan voi sy thay ddi cia thoi tiét. Gan day
nhat, ndm 2019 dé tai nghién ciru [7] di nghién ctru xac dinh bo chi tiéu va xdy dung mé hinh
khi hau phuc vu canh bao nguy co phat sinh dich bénh trén nguoi ¢ mot sd tinh ving mién
nai phia Tay Bic. Str dung mé hinh phéan bd do tre phi tuyén tinh (distributed lag nonlinear
model-DLNM) dé phan tich tac dong gitra ty 1¢ sd ca bénh voi nhiét d6, luong mua, d6 4m
khong khi theo cac budc tré thoi gian. Két qua la cac tac gia da xay dung duoc bo chi tiéu
khi hau lién quan dén nguy co phat sinh mot s6 dich bénh pho bién ddi véi strc khoe con
nguoi 6 mot so tinh vung mlen nui phia Bic (Son La, Dién Bién, Lai Chau).

Qua viéc tom tat mot sd nghién ctru tidu biéu trong va ngoai nude néu trén nhan thy van
dé nghién ctru vé mbi lién hé gitta mot s diéu kién thoi tiét nguy hiém va stc khoe cong
déng chua dugc thyc hién ¢ Quang Nam. Pay chinh 1a mdt trong nhitng dong luc dé thuc
hién nghién ctru ndy. Muc 2 cta bai bao gidi thiéu vé khu vuc nghién ciru, loai dir liéu va
phuong phap nghién ctru; Muc 3 gi6i thiéu cac két qua nghién ctru va mot so luan diém dé
thao luan; cudi ciing Muc 4 dugc danh cho cac Két luan cta nghién ctru nay.

2. Phuong phap nghién ciru

2.1. Khu vue nghién cuu

Khu vye nghién ctru tai thanh phd Tam Ky thudc tinh ‘Quang Nam, thanh phd Tam Ky
c6 dia hinh vung ddng bang duyén hai, 13 ving chuyen tlep tu dang ddi ndi cao phia Tay,
thp dan xubng sang phia Dong. Dia hinh ¢ dang doi thap, va dong bang dugc hinh thanh
do bdi tich séng, bién va qua trinh rira trdi, toan khu vuce bi chia cit nhiéu béi cac séng, sudi
thudc luu vuc cua song Truong Giang.

La dia phuong nam trong khu vuc c6 khi hau nhiét do1 gi6 mua nén co nén nhiét do va
d6 am twong dbi cao. Nhiét d6 va d6 4m twong dbi trong nam co sy thay ddi theo hoat dong
cua gié mua, tur thang 10 cho dén thang 3 nam sau do chiu anh huong chu yéu cua gi6 mua
Dong Béc nén nén nhiét d6 trung binh duy tri tir 21,0-26,0 °C, d6 am trung binh dao dong tir
85-90%. Tir thang 4 dén thang 9 hang nam gié mua Tay Nam hoat dong két hop vai hiéu
ung phon cua dia hinh nén nén nhiét d6 kha cao, thang 4-9 h::ing nam nhiét d6 trung binh
thang dao dong tir 27,0-29,0 °C, d6 4m twong d6i trung binh tir 75-85%.

Trung binh héng nam c6 49-51 ngay c6 nhiét do > 35 °C, nam cé ) ngay xuét hién nhiét
d6 > 35 °C nhiéu nhét 1a 103 ngay nam 2019; va trung binh c6 6-13 ngay c6 nhiét d6 > 37
°C, nhiéu nhat 1a 50 ngay nam 2019. Nhiét 6 ngay cao nhat 1én t6i 41,0 °C (01/7/2015).

2.2. Dir liéu

Dt liéu kham chita bénh sir dung trong nghién ctru 1a dir liéu bénh nhan kham chira bénh
tai ba bénh vién (Bénh vién da khoa tinh Quang Nam, Bénh vién phu san nhi Quang Nam,
va Bénh vién da khoa thanh phd Tam Ky) thoi ky 2017 —2019. Thong tin s6 luong nguoi
kham chira cac bénh ho hip, tim mach, cao huyét ap, hen suyén, sét, s6t xuat huyét, dot quy

.. va duoc chon lgc theo cac ma A90-A99, 110-115, 120128, 130152, 160-169, JO0-JO06,
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J09-J18, J20-J22, J30-J39, J40-J47, J60-170, J80-J84, J85-86, J90-J94, J95-J99 (Bang tra
ICD—-International Classification of Diseases—Phan loai thong ké Qudc té vé cac bénh tat va
vén dé strc khoe lién quan trén toan cau, goi tat 1a Phan loai quéc té vé bénh tat).

Dir liéu khi tugng bao gdm nhiét do trung binh (°C) va do am twong ddi trung binh (%)
ngay thoi ky 1979-2019 tai hai tram khi twong Tam Ky va Tra My. Riéng ddi v6i tram Tam
Ky, s liéu nhiét do téi cao, ti thip ngay cing dugc thu thap va sir dung (1979-2019); dac
biét trong muoi nam gan day (2010— 2019) s06 liu tu dong 6n dinh nén cting da thu thap va
str dung ca sd liéu gio cta nhiét d6 va d6 am twong doi.

2.3. Phwong phdp xdy dwng bé chi tiéu nhiét am anh huéng t6i sirc khée

Nhiét d6 cam nhan HI (Heat Index) dugc xac dinh boi phuong trinh héi quy da bién do
Lans P. Rothfusz d& xuit nam 1990.

HI = —42.379 + (2.04901523*T) + (10.14333127*Rh) — (0.22475541*T*Rh) —
(0.00683783*T?) — (0.05481717*Rh?) + (0.00122874*T2*Rh) + (1)
(0.00085282*T*Rh?) — (0.00000199*T?>*Rh?)

Trong d6 T 1a nhiét do (d6 F) va Rh 1a d6 am twong d6i (%).

Pé tinh dugc HI can c6 sb liéu nhiét d6 va dé am cung thoi gian dé tinh toan. Tuy nhién
do thoi gian tor nam 2010 tro vé trude viée do dac s liéu khi twong timg gio khé khan nén
s6 liéu trung binh ngdy dugc sur dung dé tinh HI trung binh tr nam 1979-2019.

Twr nam 2010 den nay thi sb liéu gio twong dbi day du. Trong nghién ctu nay da thu
nghiém tinh HI tai tat ca cac gio trong ndm 2019, két qua thu dugc cho thiy chi s6 nhiét do
cam nhan dat gia tri 16n nhat ngay & cac thang héu nhu dao dong tir 11 dén 16 gio, va gia tri
nhiét @6 cam nhan luc 13 gid cling gan véi gid tri 1on nhat. Do d6 nhiét d6 va d6 am luc 13
gior dugc sir dung dé tinh toan chi sb HI va d4nh gia xu thé bién d6i ciia chi s6 nay trong thoi
gian tr 2010-2019.

Hé s6 nhiét du EHF (Excess Heat Factor) dugc dé xuit [2]. B chi s6 nay dung dé theo
ddi va phan loai cuong d6 “nang ndng nguy hiém—heatwave”; trong nghién ctru nay dé xuat
sir dung thuat ngir “ning néng nguy hiém” dé mo ta hién tuong “heatwave” hién twong nhiét
d6 cao & mirc phan vi 90% trd 1én. Nhiét du (EHIsig) chiu su chi phdi boi nhiét do trung binh
trong ba ngay lién tiép va sy thich nghi (EHlacc) cua co thé ngudi véi chudi nhiét do trong
30 ngay trudc d6. Piém khac biét cia nghién ctru ndy véi nghién ctru ctia Nairn va Fawcett
la ching t61 st dung phéan vi 90 so vdi phan vi 95.

EHI sig = (Ti + Ti+1 + Ti+2)/3 — Too (°C) 2)

Vi Ti = (Tumax + Tmin)/2, Too 12 phan vi thir 90 ciia T;
EHI accl = (T; + Tie1 + Ti2)/3 — (Tit + ... + Ti30 )/30 (°C) 3)
EHF = EHI sig x max(1, EHI accl ) (°C?). (€))

Nghién ciru nay st dung phin mém ClimPACT2 dé tinh toan, danh gid mot sb chi sd
(trong do co EHF) dé nghién ctru hién tuong ning nong nguy hiém d6i véi suc khoe cong
dong tai Quang Nam. ClimPACT2 dugc viét trén ngdn ngit R, day 1a phan mém ma ngudn
m& (https://github.com/ARCCSS—extremes/climpact2).

Ngoai phuong phap théng ké thuc nghiém néu trén, phuong phap théng ké vat 1y duoc
su dung de danh gia xu hudng blen do6i HI va nang néng nguy hlem tor nam 1979-2019; qua
d6 tim méi lién hé giira HI va ning nong nguy hlem Tuong tu, s6 luong bénh nhan kham
chira bénh c6 tridu chimg lién quan tdi thoi tiét ning néng trong giai doan 20172019 ciing
duoc tién hanh phan tich, danh gia trong bai bao nay.

3. Két qua va thio luin

3.1. Xu thé bién doi nhiét dp cam nhdn giai doan 1979-2019
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Trong thoi gian gan ddy chi sé nhiét cam nhén trung binh trong cac nim c6 xu hudng
dao dong manh hon, cu thé nhiét 40 cdm nhan trung binh trong thoi gian gan day thuong
xuyén vugt ngudng gia tri thap nhat hodc cao nhat (Hinh 1).

Sé ngay HI trung binh > 38,3 d6 C (phén vi 90%)
va s0 ngay HI trung binh < 20,5 (phan vi 10%)
700 663

600

500

g 400
=

“s 300

200

100

1980-1989 1990-1999 2000-2009 2010-2019
® S ngay HI trung binh > 38,3 d6 C = S6 ngay HI trung binh < 20,5

Hinh 1. Nhiét do cdm nhan (HI) trung binh tir 1980-2019.

Tinh toan tat ca cac gi0 trong ting ngay cua ndm 2019 (Hinh 2) cho thay chi s6 nhiét do
cam nhan dat gia tri 10n nhat ngay & cac thang hau nhu dao dong tir 11 dén 16 gio, va gia tri
nhiét d6 cam nhan luc 13 gio ciing gan véi gia tri 16n nhét.

35 Bién trinh HI timg gitr cdc ngdy thing 01/2019 Bién trinh HI timg gior cic ngdy thang 04/2019
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Hinh 2. Nhiét d6 cam nhan HI cua bdn thang dai dién trong ndm 2019.

Tai My, NOAA sir dung hai ngudng co ban 14 32,8 °C va 39,4 °C dé canh bao nguy hiém
t6i nguoi dan. Van dé 1a ching ta can danh gia hai ngudng gia tri nay liéu co thé dugc ap
dung ddi v6i ngudi dan dia phuong & Quang Nam hay khong? S6 liéu tai Quang Nam cho
thay, voi ngudng HI > 39,4 °C tir thang 4-9 thi s6 ngiy vugt qua ngudng nay trung binh cac
thang déu & muc cao, cu thé 1a tir thang 5-8 s6 ngay c6 HI > 39,4 °C phd bién tir 25-30 ngay,
thang 4 pho bién tir 10-20 ngay, va thang 9 pho bién tir 15-25 ngay (Hinh 3).
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S6 ngay HI > 39.4°C tir 2010 - 2019
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Hinh 3. S6 ngay HI vuot ngudng 39,4 °C trong thoi ky 2010-2019.

Nhu vay s6 ngay xay ra HI > 39,4 °C tai Quang Nam dao dong tir 25-30 ngay tir thang
5 dén thang 8, chiém hau nhu 100% cé thang. Diéu nay chimg to rang ngudng canh bao HI
nguy hiém cho cong dong dan cu tai Quang Nam phai cao hon so véi ngudng canh bao ctia
NOAA, tirc 1a mirc canh bao nhiét ¢ nguy hiém dbi v6i ngudi dan Quang Nam phai 16n hon
ngudng 39,4 °C.

3.2. Xu thé bién doi hé so nhiét du thira giai dogn 1979-2019

Diéu kién dé nang néng nguy hiém xay ra la khi co6 EHF duong va xay ra lién tuc tur ba
ngay tr¢ 18n, vi vay khi danh gia duoc nang nong nguy hiém s& phan anh dugc hé s6 nhiét du
thira. Phan tich ning néng nguy hiém tir nim 1980-2019 (Bang 1) theo cac thoi doan 1980—
1989, 1990-1999, 2000-2009, 2010-2019.

Bang 1. Néng néng nguy hiém trong 4 thap ky gan day.

Hé s6 nhiét H¢ s6 nhiét Téng S6 ngay cia Téng sb ngay xay

Thoi gian du thira TB  duw thira l6n s6 dot dot ning néng nguy ra ning néng

°C? nhit (°C?) (dot) hiém dai nhét (ngay) nguy hiém (ngay)
1980-1989 1,8 11,4 16 06 61
1990-1999 1,1 7.8 10 06 37
2000-2009 1,0 3,0 13 11 60
2010-2019 1,0 7.8 29 22 175

Trong 3 thap ky 1990-1999, 2000-2009, 2010-2019 hé s6 nhiét du thira trung binh nim
trong cac ndm cd niang néng nguy hiém chi dao dong quanh 1,0 °C?, va nh6 hon thap ky
1980-1989 t6i 0,8 °C2. Nhiét du thira 16n nhit trong mot dot nang ndng nguy hiém cta thip
ky 1980-1989 16n hon 3,6 °C? so véi 2 thap ky 1990— 1999 va 2010-2019, va 16n hon thap
ky 2000-2009 toi 8,4 °C2, Trong thap ky 2010-2019 c6 tong so dot, s6 ngay trong 01 dot dai
nhat va tong s6 ngay xay ra nang noéng nguy hiém ting 1én gip 2 dén 3 1an so véi 3 thap ky
trude (Bang 1).

Tong sO ngay xdy ra nang nong nguy hiém trong nam, s ngay cta dot c6 nang néng
nguy hiém dai nhét va tong s0 dot nang nong nguy hiém xay ra trong ndm cua nhitng nam
gan day ting 1én dang ké. Va xu thé ting 1én trong twong lai dat két qua kha tin cay (véi P <
0,05). Két qua duogc thé hién trén cac hinh 4, 5 va 6.
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Station: KthuongTame [15.34°N, 108.28°E]

Index, HWD-EHF. Hoalwasvs Durslion (lonuth oflongs st hustavs ovenl)

days

Linear trend slope= 0.152 Slope error= 0.056 . p-value= 0.012

ClimPACTZ Y 1258

Hinh 4. Xu thé bién d6i tong sb ngay cua cac dot ning noéng nguy hiém dai nhat trong timg nim tir
1979-2019.

Statlon: KhiTuongTamKy [15.34°N, 108.28°E]

I, HIVF-EHE. Helwave Fieguency (murmber of duys conlibuling (o hestwave svents)

days

ggggg

Linear trend slope= 0.389 Slope error= 0.13, p-value= 0.005
ClimPACT2 v 1.2.0

Hinh 5. Tong s6 ngay xuét hién hién tugng ning néng nguy hiém thoi ky 1979-2019.

Station: KhiTuongTamKy [15.34°N, 108.28°E]

Index: HWN-EHF. He atwave Number (number of discrest heatwave events)

heatwaves

qqqqq

Linear trend slope= 0.05 Slope error= 0.022 . p-value= 0.032
ClimPACT2 v 1.2.8

Hinh 6. S6 dot ning nong nguy hiém thoi ky 1979-2019.

Nhu vy trong thoi gian gan day nang néng nguy hiém co xu huéng tang vé sb dot, s6
ngay trong moi dot kéo dai hon, va tong s6 ngdy cua cac dot co nang nong nguy hiém trong
nam ngay cang nhié¢u hon. Theo khuyén céo ciia T chirc khi tuong thé gidi lugng nhiét du
thtra duong xay ra lién tuc va kéo dai s€ anh hudng 16m téi strc khoe con nguoi.

3.3. Pdnh gid moi lién hé giita HI, ning nong nguy hiém va sé lwong bénh nhan

Khi tac dong ctia moi trudng (nhiét d, d6 Am) vuot qua sire chiu dung cua con nguoi
trong mot thoi gian thi cac bénh c6 lién quan dén ho hap, tim mach, cao huyét ap, hen suyén,
s6t, sOt xudt huyét, hay tham chi 1a 4ot quy méi bat dau xuat hién. Hinh 7 minh hoa sé luong
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bénh nhan & cac bénh vién tai Tam Ky trong thang 6/2019, trong d6 thoi diém xuét hién hién
tugng ning noéng nguy hiém (heatwave) duoc minh hoa bai hinh chit nhat ¢é vién den, sd
lwong bénh nhan tai cac bénh vién dugc thé hién boi cac dudng twong tng chi giai trén dd
thi. Theo khao sat cua chung 61, viéc danh gia danh gia tac dong cia nhiét d6 cam nhén t6i
strc khoe theo ting ngay gip nhiéu khé khin bai mot sd nguyén nhan khach quan nhu sau.
Khi bi cac bénh noi trén tdm 1y bénh nhan thudng sé tu diéu tri bang cach mua thudc udng
trude chir chua toi bénh vién dé kham (ngoai nhirng bénh nang nhét thiét phai t1 bénh vién
nhu dot quy, s6t cao co giat,...), chi khi nao bénh chuyén bién xau hon thi méi t6i cac trung
tam, bénh vién dé kham chira bénh. Ngoai ra, tam ly ngai di kham chita bénh vao thir 7, chu
nhat, nén luong bénh nhan kham chita bénh trong ngay thir 7 va cha nhat kha it, sang tuin
moi (tha 2) thi sb luong bénh nhan tai cac co s& kham chitra bénh lai tang vot. S6 liéu kham
chira bé¢nh hang ndm & cac bénh vién s€ c6 sy dao dong (tang, giam vé $6 luong ngudi bénh),
vi du nhu khi c6 sy thay doi vé dia diém kham chita bénh trong thé bao hiém y té tir bénh
vién nay dén bénh vién kia. Va do dé, néu chi dua vao sb liéu bénh nhan tai cic bénh vién
thi khong dé dang danh gia dung duoc tac dong ciia nang noéng nguy hiém.

3.3.1. Mi lién hé giita HI va ning nong nguy hiém

Tirndm 2017 dén 2019 xay ra 12 dot ning néng nguy hiém, véi tong sd ngay 1 68 ngay,
trong d6 dot ngan nhit c6 3 ngay, dot dai nhat co 22 ngay tir 09—-30/6/2019. Ngay c6 HI nhé
nhat 13 42,0 °C trong dot 15-19/8/2019 va ngay c6 HI 16n nhét 1a 52,9 °C trong dot 17—
21/5/2019 (chi tiét bang 2). Nhu vy trong tat ca cac dot xay ra ning nong nguy hiém tir
2017-2019 déu c6 HI > 42.0 °C va cao hon ngudng canh bio nguy hiém cia NOAA danh
cho nguoi dan My.

HI Iic 13 gio cac ngay
va lwgt kham chira bénh thiang 6 nim 2019

250 54

\ L 50 S Iugt bénh nhan
[\ N kham chira bénh tai
200 \ |

h L 50 cac bénh vién thang
\/7\\ A /( \ o
A A

:: \/\i\ / ) \V/\7 \ [ —Chi s6 HI (d9 C)

. TR A e M
N —

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Ngay

bo C

S6 ngudi kham chita bénh

Hinh 7. HI lac 13 gio cac ngay va s6 lugt kham chita bénh thang 6/2019.

Bang 2. HI va néng néng nguy hiém tir nam 2017-2019.

Pot Th0'1 gian c6 xay 1:a , HI HI
) nang noéng nguy hiém thap nhat (°C) cao nhat (°C)
1 02 — 06/6/2017 444 49,2
2 19 —21/6/2017 42,4 453
3 —03/8/2017 47,4 48,5
4 20-—22/8/2018 46,7 49,4
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Thaoi gian c6 xay ra HI HI
Det ning néng nguy hiém thap nhit (°C) cao nhit (°C)

5 19 -21/4/2019 47,3 48,9
6 05 —08/5/2019 42,9 48,0
7 17 -21/5/2019 44,9 52,9
8 04 - 06/6/2019 45,8 48,1
9 09 —30/6/2019 43,5 52,2
10 07 —15/7/2019 45,1 50,0
11 19 -21/7/2019 45,8 46,9
12 15-19/8/2019 42,0 48,5

3.3.2. Méi lién hé gitra HI va s6 lugt bénh nhan

a. banh gia theo thang

Phan tich s6 lidu y té cho ta thdy dugc trong cac thang 4-9 trong 3 nam gan day, thi sd
lugng bénh nhan tang vao thang 5 va thang 7-8, giam nhe vao thang 6, 9 (chi tiét hinh 8, 9
va 10). Trong cac thang 5-8, HI 6 gia tri 16n va déu dao dong tur 25-30 ngay (chi tiét muyc
3.1). Qua tinh toan chung toi dé xuat ngudng HI > 41,0 °C dé danh gia stc khoe ngudi dan
tai Quang Nam.

Niam 2017

2 / o g
£ 1500 / 152
€ 1000 10

on

& /

‘2500 5

Thang 3 Thang4 Thang5 Thang6 Thang7 Thang8 Thang9
S6 nguoi kham chita bgnh =S4 ngay HI>=41.0 46 C

Hinh 8. S6 nguoi kham chira bénh va s6 ngay HI > 41,0 °C trong nam 2017.

Niam 2018
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Thang 3 Thang4 Thang5 Thang6 Thang7 Thang8 Thang9
S6 ngudi kham chira bénh S6 ngay HI>=41.0 d6 C

Hinh 9. S6 nguoi kham chira bénh va sé ngay HI > 41,0 °C trong nam 2018.
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Nam 2019
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S6 nguoi kham chita bénh Sb ngay HI>=41.0d6 C

Hinh 10. S6 ngudi kham chita bénh va s ngay HI > 41,0 °C trong nam 2019.

b. Panh gia theo sb liéu ngay

Qua qué trinh tinh toan hoi qui, hay so sanh timg ngay gitra chi s6 HI voi sb lugng bénh
nhan ¢ cac bénh vién khac nhau vao cac ngay c6 nang nong nguy hiém dé tim mdi quan hé
giita chung tuy nhién do mét s6 tinh huéng khach quan trinh bay tai Muc 3.3 nén viéc danh
gia theo timg ngay gip nhiéu khé khin, hau nhu khéng c6 su twong quan hodc twong quan
rat thap (gitra HI va s luong bénh nhan).

c. Panh gia, phan tich HI v6i s6 luot bénh nhi trong nhitng dot c6 ning néng nguy hiém

Nhu phan tich tai Muc 3.3 giita s6 liéu HI va s6 luot bénh nhi (tré so sinh dén 15 tu01)
kham chtra bénh trong thoi gian c6 hién tuong néng noéng nguy hiém strc khoe xay ra 6 moi
twrong quan rat thip, v6i hé sb twong quan bdi (multiple R) 13 0,073 va hé sb xac dinh (R
Square) 1a 0,005. Chung t6i cling di x4y dung phuong trinh hdi qui tinh luot bénh nhi véi
nhan t6 12 HI v&i do tré 1a 3 ngay, tuy nhién h¢ $6 twong quan boi va hé s6 xéac dinh rat thép
lan luot 12 0,15 va 0,02.

Trong ndm 2019 c6 08 dot ning néng nguy hiém, sd ngay cua cac dot ning nong nguy
hiém va HI ciing cao hon 2017-2018 (Bang 2), tuy nhién qua sO liéu kham chira bénh nhi
ting ngay, trung binh mdi ngdy co xdy ra nang nong nguy hiém thi s luong kham chita bénh
nhi ndm 2019 lai nh6 hon 2017 va 2018 cu thé nhu sau: nam 2017 1a 12,3 luot/ngay, 2018 la
15,0 lugt/ngdy, 2019 1a 10,8 lugt/ngdy. Trung binh sb lugt kham chita bénh nhi timg thang
tr thang 4-9 nam 2019 ciing thap hon 2017-2018 (Bang 3).

Bang 3. Luot kham chita bénh trung binh thang 4-9 tir nim 2017 dén 2019.

Nam T4 T5 T6 T7 T8 T9 TB
2017 15,1 114 12,2 14,4 15,3 14,9 13,9
2018 14,8 11,3 10,3 11,2 13,7 13,0 12,4
2019 12,4 11,1 10,4 8,7 9,6 15,5 11,3

S6 liéu cho thay nang néng nguy hiém tuy ting vé dot, sé ngay trong cac dot va HI cao
trong nam 2019 nhung s6 lwong bénh nhi kham chita bénh lai giam. Diéu nay lién quan téi
mot sb yéu to khach quan nhu dich vu va chat lugng y té nang cao....va do d6 ciing kho co
the khang dinh s6 lugng bénh nhi giam trong thoi ky nang nong nguy hiém trong nhiing nim
gan day. Nhu véy, can tiép tuc nghién ctru, danh gia, xem x¢ét lai két luan nay mot cach day
da hon trong twong lai khi c6 ngudn s6 liéu kham chita bénh nhi day du va dai hon.
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3.4. Xdy dung bé chi tiéu nhiét am anh hudng t6i sike khée mot sé cong dong dan cw

Qua phan tich, danh gia mdi lién quan gitta HI, cac dot ning néng nguy hiém va sb luong
bénh nhan tir 2017-2019 ¢ muc 3.3.1, 3.3.2 va tham khdo ngudng canh bao cua NOAA,
chung t6i dé xuat cac ngudng canh bao nhu sau:

+ Chon ngudng 32,8 °C < HI < 41,0 °C 1a ngudng canh bao can than trong; tuy nhién
dbi v&i nhom nguoi tiép xuc truc tiép dudi anh nang mat trdi c6 thé nang mirc canh bao 1a
nguy hiém.

+ Mirc nguy hiém tir 41,0 °C < HI < 51,0 °C

+ Mirc cuc ky nguy hiém HI > 51,0 °C

Tai Quang Nam, noi ludn c6 nén nhiét d6 trung binh nam cao, céc dich bénh c6 diéu
kién phat trién, tré so sinh va tré duéi 15 tuéi 1a nhém cong ddng c6 strc dé khang yéu hon
nguoi truong thanh; ho d& bi lay nhidm va méc phai cac dich bénh lién quan. Vi vay nghién
clru nay dé xuat ngudng nhiét do cam nhén nguy hiém d6i voi bénh nhi (tré so sinh dén 15
tudi) thap hon nhimg ngudi tir 15 tudi trd 1én tir 1 dén 2 do.

Qua nhitng phan tich trén, nghién ctru nay dé xuit ngudng HI canh bao cho cong dong
dan cu trén 15 tudi (Bang 4), tré so sinh va tré nho dudi 15 tudi (Bang 5) dudi day.

Bang 4. Ngudng HI dé xuit canh bao cho cong dong dan cu trén 15 tudi.

Nhlel

E;-"'g 28°C | 20°C | 30°C | 31°C
40% | 27°C | 28°C | 29°C | 31°C
45% | 28°C | 29°C| 31°C | 32°C
50% | 28°C| 29°C | 31°C [ 33°C
55% | 29°C | 30°C | 32°C | 34°C
60% | 29°C | 31°C | 33°C | 35°C
65% | 29°C | 32°C | 34°C | 37°C
70% | 30°C | 32°C | 35°C | 38°C
75% | 31°C | 33°C | 36°C | 39°C
80% | 32°C | 34°C | 38°C | 41°C
85% | 32°C| 36°C | 39°C | 43°C
90% | 33°C | 37°C | 41°C | 45°C
95% | 34°C | 38°C | 42°C | 47°C
100% | 35°C| 39°C | 44°C | 49°C

[ Théntron e B  cvelingwhiém

Bang 5. Ngudng HI d& xuat canh bao cho tré so sinh va tré nho dudi 15 tudi.

o 27°C | 8C | 29°C | 30°C

40% | 27°C | 27°C | 28°C | 29°C
45% | 27°C | 28°C | 29°C | 31°C
50% | 27°C | 28°C | 29°C | 31°C
55% | 27°C | 29°C | 30°C | 32°C
60% | 28°C | 29°C | 31°C | 33°C
65% | 28°C | 29°C | 32°C | 34°C
70% | 28°C | 30°C | 32°C | 35°C
78% | 29°C | 31°C | 33°C | 36°C
80% | 29°C | 32°C | 34°C | 38°C
85% | 29°C | 32°C | 36°C | 39°C
90% | 30°C | 33°C | 37°C | 41°C
95% | 30°C | 34°C | 38°C | 42°C
100% | 31°C | 35°C | 39°C | 44°C

[ mhéntrong B xewiém B  cveldnguyhitm
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4. Két luén

Thuat nglr nang néng nguy hiém (heatwave) chi hién tuong nang néng xay ra trong it
nhit ba ngay lién tiép va dat muc phan vi 90% duoc lan dau gi6i thiéu va str dung trong
nghién ciru nay. Trong bén thap ky gan day (1979-2019) nhiét d6 cam nhén HI c6 bién do
dao dong 16n. Bang chu y trong thap ky 2010-2019, hién tuong ning nong nguy hiém c6 xu
hudng gia ting vé s6 dot, s ngay va thoi gian trung binh cua tung dot nang ndng nguy hiém
tang 1én. Dya vao phan tich nhiét do cam nhén, hién tuong ning nong nguy hiém, va két hop
v6i sb liéu y té tai khu vuc thanh phé Tam Ky nghién ciru nay da dé xuat cac ngudng canh
bao nhiét 36 cam nhan HI 1an luot 1a 32,8 °C, 41,0 °C va 51,0 °C ung voi ngudng canh bao
than trong, nguy hiém va cuc ky nguy hiém t6i strc khoe ngudi dan Quang Nam. Déi véi tré
so sinh va tré nho dudi 15 tudi, ngudng canh bao trén giam ¢ mirc thap hon tir 1 dén 2 do.

bong gop cua tac gia: Xay dung y tuong nghién ciru: N.C.T., N.D.Q.; Lya chon phuong
phap nghién cuu: N.C.T., N.D.Q.; Xt ly s0 li¢u: N.C.T; Viét ban thao bai bao: N.C.T.,
N.D.Q.; Chinh stra bai bao: N.C.T., N.D.Q.

Loi cam on: Bai bao 13 mot phan két qua trong lun vin thac si khi tuong cua Nguyén Cong
Tai v6i dé tai “Nghién ciru xdy dung bo chi tiéu nhiét am anh hudng tdi sirc khoe mot sd
cong dong dan cu tai Quang Nam”, bao vé tai Hoi ddng Trudng Pai hoc Tai nguyén va Moi
truong Ha Noi, thang 6/2020.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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A study on temperature—humidity criteria affecting to health at
some communities in Quang Nam Province

Nguyen Cong Tai', Nguyen Dang Quang?
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2 Center for Hydro—Meteorological Technology Application; quangvnes@gmail.com
Abstract: This study assesses the trend of Heat Index and Excess Heat Factor by using
meteorological data in Quang Nam from 1979 to 2019. In combination with local health
data, the temperature—humidity threshold possibly affecting the health of some communities

in Quang Nam is classified. This is one of the first studies towards the weather information
application serving the public health in Vietnam.

Keywords: Heat Index; Excess Heat Factor; Weather—Health Application.
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Panh gia xu thé va xay dung kich ban bién doi khi hau cho tinh
Binh Phudc
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Long?”
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Ban Bién tap nhan bai: 15/7/2020; Ngay phan bién xong: 22/8/2020; Ngay dang bai:
25/9/2020

Tém tit: Bai bao nay danh gia xu thé bién ddi dién ra tai Binh Phuéc giai doan 1981-2018
va xay dung kich ban bién d6i khi hau (BDKH) cho tinh Binh Phuéc bang phwong phép chi
tiét hoa dong luc va dua trén két qua kich ban BDKH cho Viét Nam nam 2016 cua Bg Tai
nguyén va Moi truong. Két qua cho thiy, xu thé bién khi hau tai hai tram quan tric Dong
Pht va Phudc Long kha twong dong cu thé: Trong giai doan 1981-2018, vé nhiét do trung
binh tai tram Dong Phu c¢6 xu thé tang 0,41 °C/thap ky, tai tram Phudc Long c6 xu thé ting
0,45 °C/thap ky. V& luong mua, tai Dong Pht c6 xu thé giam 1,2 mm/nam, trong khi d6 tai
tram Phudc Long c6 xu thé ting 2,3 mm/nam. Ddng thoi, két qua xay dung kich ban BDKH
tai Binh Phudc cho thiy, nhiét do trung binh trong twong lai c6 xu thé ting theo cac kich
ban RCP4.5 va RCP8.5: Theo RCP4.5 vao nam 2025, nhi¢t d6 trung binh tang 0,7 °C, vao
nam 2030 tang khoang 0,9 °C, dén nam 2050 tang 1,4 °C va nam 2100 tang 1,9 °C; theo
RCPS8.5 nhiét do tang 0,9 °C vao nam 2025, tang 1 °C va 1,8 °C vao nam 2030 va nam 2050
va murc ting cao nhit dén 2100 1én dén 3,6-3,7 °C. Pdi v6i lugng mua, theo kich ban
RCP4.5 vao nam 2025, 2030 tai Dong Pht c6 mirc thay doi 8,7%, 9,6%, nim 2050 mtc
tang khoang 9,2% va nam 2100 1én dén 14,5%. Trong khi d6, tai tram DPdng Phu, lugng
mua nam c6 mirc tang tir 9,9% dén 16,6%, twong mg tir ndm 2025 dén nim 2100. Ngoai
ra, theo kich ban RCP8.5, lugng mua tai Pong Phu ting khoang 9,6% nam 2025, nim 2030
tang 10%, nam 2050 tang 12,3%, nam 2100 tang manh vaéi 23,1%; tai Phudc Long, lugng
mua nam tang khoang 9,7% vao nam 2025, ting khoang 9,9% vao nam 2030 va tang khoang
15,3% (nam 2050) va 26,5% (nam 2100).

Tir khéa: Bién doi khi hau; Xu thé; Kich ban.

1. M& dau

Bién d6i khi hau trong giai doan hién tai 13 do cac hoat dong cong nghiép, xa hoi lam
phat thai qua murc cac khi nha kinh vao bau khi quyén [1]. Nhirng hoat dong cua con nguoi
da tac dong 10n dén hé théng khi hau, dac biét ké tir thoi ky tién cong nghiép (khoang tir nim
1750). Theo Uy ban lién Chinh phu Ve b1en d6i khi hau (IPCC), su gia ting khi nha kinh ké
tir nhitng ndm 1950 chu yéu c6 ngudn goc tir cac hoat dong cua con nguoi. Hay noi cach
khac, nguyén nhéan chinh cua sy nong 1én toan cau trong giai doan hién nay bat ngudn tir sy
gia tang khi nha kinh c6 nguon goc tir hoat dong cua con nguoi [2]. Hé qua la BDKH da va
dang tac dong truc tiép dén doi song kinh té—x3 hoi va méi truong toan cau. IPCC da nghién
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ctru va xay dung cac kich ban BDKH tir nhimg nim 1988 nham xac dinh xu hudng trong
twong lai cuia khi hau dua trén mbi quan h¢ gitra hoat dong kinh té—x4 hoi, phat thai nha kinh,
BDKH va muc nudc bién dang theo co s¢ khoa hoc va c6 tinh tin cdy [3-4]. Nam 1990, [IPCC
d3 lan dau cong bé kich ban BPKH trong bao céo lan thir nhit va bo sung vao nam 1992 [4].
Pén nam 2000, IPCC d3 dua ra tap kich ban thé hé thir hai vé phat thai khi nha kinh (Special
Report on Emission Scenarios—SRES), ho kich ban nay tiép tuc dugc dung trong bao cdo lan
thir ba nam 2001 va lan thi tw ndm 2007 [4]. Nam 2013, IPCC cong bb kich ban cap nhat,
duong phan bd néng d6 khi nha kinh dai dién (Representative Concentration Pathways—
RCP) duoc sir dung dé thay thé cho cac kich ban SRES trong béo c4o 1an thi nim [2-5].

Trong bao co ctia IPCC va kich ban Bo Tai nguyén va Moéi trudng cong bd nim 2016
da c6 nhic dén rang: Viét Nam 1a mot trong nhimg qudc gia bi anh huéng nang né cia BDKH
[2-4]. Trong nhirng nam qua, dudi tac dong cua BDKH, tan sudt va cuong do cac thién tai
ngay cang gia tang, gay nhiéu ton that to 16n vé nguoi, tai san, co so ha ting, vé kinh té, van
ho4, xa hoi, tdc dong xau dén moi truong. Tac dong cia BDKH ddi véi nudc ta la rat nghiém
trong, 1a nguy co hién hitu cho muc tiéu x6a doéi gidm ngheo, cho viéc thuc hién cac muc tiéu
thién nién ky va sy phat trién bén viing cta dat nude [4]. D6i v6i linh vuc nghién ctru vé
BDKH & Viét Nam, linh vuc nay thuc sy dugc bit dau tir nhitng ndm 1990 cua Vién Khi
trong Thuy van (nay 1a Vién Khoa hoc Khi twong Thuy van va Bién d6i khi hau) véi cac
chuyén gia nhu: Nguyen buc Ngir, Trinh Van Thu, Nguyen Trong Hiéu, Vil Vin Tuin, Tran
Viét Lién, Nguyén Duy Chinh, Tran Thuc, ...va nhiéu chuyén gia khac. Tuy nhién, vin dé
nay chi thuc su dugc quan tam cha y tir sau nam 2000, dac bi¢t tir ndam 2009, kich ban BDKH
va nudc bién dang (NBD) cho Viét Nam dugce Bo Tai nguyén va Moi truong cong b6 1an dau
vao nam 2009 trén co sé tong hop cac nghién ciru trong va ngoai nudc, sau do tiép tuc duoc
cap nhat vao nam 2012 va cap nhat maoi nhét vao nam 2016 [3-4].

Trude cac sirc ép vé tdc do phat trién kinh té—xa hoi trén dia ban tinh Binh Phudc, sy gia
tang cac hoat dong ctia con nguoi tao ra cac khi thai nha kinh, cac hoat dong khai thac qua
mirc bé hap thy khi nha kinh nhu sinh khi, rimg, cac hé sinh thai, ... gop phan gay ra su
BDKH toan cau, thé hién qua su gia tang cua nhiét dJ, sy thay ddi cua luong mua va nhitng
dién bién bat thuong ctia thién tai, thoi tiét cuc doan. Bién doi khi hau di lam thay doi cac
gia tri khi tugng thuy van ddc trung (trung binh, max, min). Bao cao nay nham muc dich
danh gia xu thé bién ddi ciia cac yéu t6 khi hau & Binh Phudc trong diéu kién BDKH, xdy
dung chi tiét kich ban BDKH cho tinh Binh Phudc timg ndm cu thé dwa trén két qua kich ban
BDKH cho Viét Nam nam 2016, va ngoai ra nham tach biét cac tac dong cua BDKH tai Binh
Phudc theo quy hoach kinh té—x4 hoi voi cac mébce thoi gian 2025, 2030, 2050, dong thoi phuc
vu danh gia tac dong va xay dung cac gidi phap ung pho phu hop theo quy hoach.

2. Phwong phap nghién ctru

2.1 Gioi thiéu khu vuc nghién ciru

Nghién ctru dugc thuc hién trén khu vyc tinh Binh Phudc, 1a mot tinh thude mién bong
Nam B9, c6 duong bién gidi tiép giap vo1 Campuchia dai 260,433 km (Hinh 1). Khu vye
nghién ctru ¢6 dia ban trung chuyén giita Nam Tay Nguyén va mién bong Nam B¢, nén tinh
c6 dia hinh rat da dang, gdm ca dia hinh cao nguyén, d6i nui va déng bang. Nam trong vung
kinh té trong diém phia Nam, c6 vi tri khéng xa Thanh phé H6 Chi Minh—trung tam kinh té
16n nhét ciia ca nudc lai c6 cura khau thong thuong v6i Campuchia, Binh Phude co rat nhiéu
co hoi dé phat trlen thuong mai, du lich va xuat khau,..

Binh Phuéc nam trong khu vuc c6 nén nhiét do cao déu quanh ndm. Nhiét d¢ trung binh
he‘ing nam cua cac khu vuyc trong tinh 1a 23,0-26,3 °C, nhi¢t d0 trung binh thang cao nhét
(thdng 4) tai D@)ng Phu 1a 28,30 °C, tai Phudc Long 1a 27,6 °C va nhi¢t d¢ trung binh thang
thip nhat (thang 12) tai Pong Phii 1a 24,6 °C, tai Phudc Long 14 23,9 °C. Cac cyc tri nhiét do



Tap chi Khi twong Thiy van 2020, 717, 32-43; doi:10.36335/VNJHM.2020(717). 3243 34

1én xuér}g kha cao, tai Poéng Phu nhiét do t6i cao (Tx) 1én dén 40,6 °C va nhiét do t6i thap
(Tn) xuong dén 11,9 °C; tuy nhién tan suat xuat hién thap 30—40 nam/1 lan.

BAN PO HANH CHINH TiNH BiNH PHUGC

CAMPUCHIA
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Hinh 1. Ban d6 hanh chinh tinh Binh Phudc.
2.2. Phwong phdp xdc dinh xu thé Sen Slop va kiém nghiém phi tham sé Mann-Kendall

2.2.1 Kiém nghiém phi tham s6 Mann-Kendall (M-K test)

Kiém nghiém Mann-Kendall so sanh d6 16n twong ddi cta cac phan tir trong chudi dir
lidu, diéu nay co thé tranh duogc céc gia tri cuc dai hodc cuc tiéu cuc bo cua chudi sb lidu.
Néu gia thiét ring c6 mot dir liéu theo chudi trinh tu thoi gian (x1, X2, ... Xa) V6i xi biéu dién
s6 liéu tai thoi diém i tai mdi mot thoi diém thi mdi gia tri dit liéu tai mdi thoi diém duoce so
sanh vGi cac gia tri trén toan chudi thoi gian. Gia tri ban dau cua théng ké Mann-Kendall, S
1a 0 (nghia la khong c6 xu thé). Néu mot dir liéu & mot thoi diém sau 16n hon gia trj cua dir
liéu & mot thoi diém nao dé trude ddy, S dugc ting thém 1; va nguoc lai. Xét chudi xi, X2,

., Xn biéu dién n diém dir liéu trong d6 x; la gia tri dir 11¢u tai thoi diém j j. Khi do6 chi s6
thong ké Mann-Kendall S [3] dugc tinh boi:

N-1

N
S = Zszgn(x (1
i=1 j=i+l
1 khi X; — xj >0
Trong d6 sign(x; —x;){ Okhix; —x; =0 ()
_1khlxl—xj <0
Gia tri S > 0 chi xu thé ting, S < 0 chi xu thé giam.
Tuy nhién can phai tinh todn x4c xuat di kém voi S va n dé xac dinh mtrc y nghia cua xu
hudng. Phuong sai cia S dugc tinh theo cong thure:

VAR(S) = —[n(n—1)@2n +5) = £9_, t, (t, = D(2t, + 5)] 3)

Trong d6 g 1a s6 cac nhom c6 gia tri gibng nhau, tyla s6 phan tir thudc nhom thir p. Gia
trj chuan Z ctia S tuan theo dinh luat phan phdi chuén.
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S—1

2= garinS > O

Z=0,8=0 (4)
S+1

2= warceS <O

Z c6 phan phdi chuan N (0,1) dung dé kiém dinh chudi c6 xu thé hay khong v6i mirc ¥ nghia
cho trudc (trong nghién ctru nay dung «< = 0,1).

2.2.2 Phuong phap xu thé Sen (Sen’s slope)
Dé xéc dinh d 16n cta xu thé chudi Q (d6 dc dudng xu thé) ta ding ude luong Sen. Q 1a
median cua chuoi n (n-1)/2 phan ti.
Q =median {

Xji—Xj

}vei =12, e i (5)

-
j-i

Q >0 chudi c6 xu thé ting va nguoc lai.

2.3. Phuong phap xay dung kich ban BDKH

Phuong phap chi tiét hoa dong luc dugc str dung dé xay dung kich ban BDKH d6 phan
giai cao cho Binh Phuéc gdm kich ban trung binh RCP4.5 va kich ban cao RCP8.5. Bén mé
hinh khi hau khu vuc dugc 4p dung bao gém: CCAM, RegCM, PRECIS va cIWRF. Mbi mo
hinh ¢6 cac phuong 4n tinh toan khac nhau dya trén két qua tinh toan tir cic mo hinh toan
cau ctia IPCC, 2013 (Hinh 2) [4].

'
| GCM SSTISIC of CMIPS e — b
2 % L
. . /
y

Hinh 2. So db chi tiét hoa dong luc d6 phan giai cao [4].

Trong kich ban BDKH cho Viét Nam str dung: Sy thay ddi ctia nhiét 36 va mua duoc so
sanh voi thoi ky co so 1986-2005, day ciing 14 giai doan duoc IPCC dung trong bao cdo lan
thir nam [2-4].

Déi véi nhiét do:

ATfuture = T*future - T1*986—2005 (6)

Déi véi luong mura:

ARfuture _ (R* future—Riog6—2005) +100 7)

Ri9g6-2005

Trong d6 AT fuwre 14 bién d6i ctia nhiét do trong twong lai so véi thoi ky co s0 (°C); T future
1a nhiét d6 twong lai (°C); T 1986-2005 12 nhiét do trung binh ctia thoi ky co s& (°C); AR future 12
bién d6i cua lugng mua trong tuwong lai so vai thoi ky co sé (%); R future 13 lrgng mua twong
lai (mm); R" 19862005 12 lwong mura trung binh cua thoi ky co s¢ (mm).
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Mo hinh khi hau dong Iyc ¢6 wu diém 1a mo phong tét cac qua trinh vat Iy va hoa hoc
trong khi quyén tuy nhién kho phan anh duoc cac yéu to dia phuong va mé hinh déu ton tai
sai sO hé thong nhét dinh. Dé khic phuc diéu nay, phuong phap thong keé (hiéu chinh phan
vi-Quantile Mapping) duoc ap dung dé hiéu chinh két ciia mé hinh theo s liéu thuc do tai
tram quan tréc [6-7].

Qua phan tich va danh gia sai sb ké thira tir kich ban BDKH va NBD nim 2016 [4]: da
chon duoc tong cong 12 phuong an tinh toan t6t nhit ctia bén mé hinh dé xay dung kich ban
BDKH chi tiét cho tinh Binh Phudc. Trong d6, d6i voi nhiét do 13 to hop 08 phuong an cia
ba mé hinh (04 phuong an CCAM, 03 phuong 4n PRECIS va 01 phuong an cIWRF); dbi véi
lwong mua 1a t6 hop 03 phuong an cia mé hinh PRECIS [4]. Panh gia két qua cia 5 md hinh
khi hau dugc &p dung ¢ Viét Nam cho théy, cac mo hinh déu mo phdng kha tdt nhiét do trén
hau hét cac khu vuc cua Viét Nam, chi riéng moé hinh cIWRF co6 sai s6 hé théng tuong ddi
16n. Két qua tinh toan vé lugng mua c6 sy khac biét gitra cac mo hinh ddi voi cac ving khi
hau cua Viét Nam. Trong d6, mé hinh PRECIS cho két qua tinh toan tot hon so voi cac mod
hinh con lai [8]. Vi véy, dé dam bao muc do tin cdy, kich ban bién d6i khi hau d6i v6i nhiét
do duogc xay dung theo két qua tinh toan ctia ca 5 mo hinh, kich ban bién d6i cua luong mua
duogc xay dung dua trén két qua tinh toan tir 3 phwong 4n ctia mé hinh PRECIS.

2.4. Phwong phdp Idp ban dé

Ban dd nhiét do, luong mua theo cac kich ban BDKH RCP4.5 va RCP8.5 dugc thanh
1ap bang cong nghé hé théng thong tin dia ly (GIS) dua trén cong cu ban dd nhu Mapinfo,
ArcGIS 10.1. Phuong phap nay nham trich loc cac két qua ctia mé hinh phuc vu cho quan ly
va khai thac thong tin, tir 46 chong ghép dé xdy dung ban do bién d6i nhiét do, luong mua
cho tinh Binh Phudc.

2.4. 86 lidu sir dung

S6 liéu dugc sir dung bao gdm: (i) Sb liéu tinh toan tir bén mé hinh khi hau khu vuc, véi
thoi ky co s 1a giai doan 19862005, kich ban BDKH theo céc mbc thoi gian nam 2025,
nam 2030, ndm 2050 va nam 2100 theo kich ban RCP4.5, RCP8.5; (ii) S liéu quan tric vé
nhiét d§ luong mura tai tram Déng Phu va Phudc Long tir ndm 1980 dén nam 2018.

3. Két qua va thao luin

3.1. Xu thé bién doi khi hdu

Hinh 3 biéu thi bién trinh nhiét d6 trung binh nam tai D@)ng Pht va Phude Long. Két qua
cho thay nhiét do trung binh tai Pong Phu ¢ xu thé ting trong giai doan 1981-2018 véi toc
do tang khoang 0,41 °C/thép ky; tai Phudc Long, nhiét d6 trung binh c6 xu thé tang (0,45
°C/thap ky), tc do xu thé kha twong ddng voi tram Pong Phu.
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Hinh 3. Xu thé bién ddi cta nhiét do tai Dong Phu (trai) va Phudc Long (phai).
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Hinh 4. Xu thé bién d6i cia lugng mua tai Dng Phu (trai) va Phudc Long (phai).

Hinh 4 thé hién xu thé bién d6i ctia lwvong mwa & Binh Phudc, két qua cho thay tai Dong
Phu lugng mua giam 1,2 mm/niam, twong tu tai Phudc Long, lugng mwa nim c6 xu thé ting
2,3 mm/nam. Trong khi lugng mwa nidm tai Phude Long c6 xu thé giam va luong mua nim
tai Dong Phu c6 xu thé ting, nhung muc ting khong 16n.

Pé danh gia mirc do tin cay, bai bao sir dung kiém nghiém M-K test v&i mirc y nghia 5%
(xac suat pham sai 1am loai I khong qué 5%). Két qua cho thdy véi nhiét do trung binh tai
Pong Phu va Phuong Long thoa min y nghia thong ké (< < 0,05), ddi voi luong mua nam tai
DPong Phii va Phudc Long, kiém dinh M-K test cho thdy o > 0,05 cho thiy ham xu thé
tang/giam cua luong mua ¢ Binh Phudc khong dam béo do tin cay thong ké (Bang 1).

Bing 1. Kiém nghiém Mann-Kendall (M=K test) ham xu thé.

Théng s6 kiém dinh " Nhigt dg S Lugng mira
Pong Phu Phuéc Long Pong Phu Phudéc Long
N 38 39 38 39
Min 25.5 24.9 1724 1064
Max 27.8 27.2 3234 3144
Mean 26.54 25.89 2514 2449
Standard Deviation (SD) 0.544 0.576 357.6 384.8
M-K Test Value (S) 465 543 63 63
Var(S) 79.25 82.48 79.54 82.67
« 2.3851E-9 2.500E-11 0.218 0.227

Ch thich: SD 1a d6 1éch chudn; Var (S) 1a d6 léch chudn cua S; Z 1a gia tri chuén cua S; o la mirc y nghia.
3.2. Kich ban BPKH tai tinh Binh Phuoc

3.2.1. Kich ban bién d6i nhiét d¢ trung binh

Hinh 5 thé hién kich ban BPKH v& nhiét d6 trung binh ca ndm tai 02 tram Pong Phu va
Phudc Long theo kich ban RCP4.5. Két qua mirc do bién d6i tuong ddng tai tram Dong Pha
va Phudc Long, muc d6 bién ddi vao nam 2025 ting 0,7 °C, ndm 2030 ting khoang 0,9 °C
nam 2050 tang 1,4 °C va nam 2100 nhiét do tang 1,9 °C so véi giai doan nén.

Tuong tu nhu kich ban RCP4.5, nhiét d6 trung binh theo kich ban RCP8.5 (Hinh 6) c6 murc
bién ddi tang trong tuong lai qua timg moc thoi gian cu thé. Tuy nhién, muc d6 ¢ kich ban nay
tang cao hon so v6i kich ban RCP4.5, cy thé vao ndm 2025, nhiét do trung binh ting 0,9 °C, vao
nam 2030 mic ting khoang 1 °C, dén nim 2050 ting 1,8 °C va nam 2100 tang 3,6 °C tai
Pong Phu va 3,7 °C tai Phudc Long.
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Hinh 5. Kich ban BDKH vé nhiét d6 trung binh khu vyc tinh Binh Phudc theo kich ban RCP4.5.
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Hinh 6. Kich ban BDKH vé nhiét do tai trung binh khu vuc tinh Binh Phudc theo kich ban RCPS.5.

Phan bb khong gian vé mirc do bién ddi nhi¢t dJ trung binh khu vuc tinh Binh Phuég
nam 2025, nam 2030, nam 2050 va nam 2100 theo kich ban RCP4.5 va RCP8.5 duoc thé
hién & hinh Hinh 7, Hinh 8, Hinh 9 va Hinh 10.
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Hinh 7. Phan b mirc d6 bién ddi nhiét d6 trung binh tai Binh Phudc nam 2025 (a) va ndm 2030 (b) theo
kich ban RCP4.5.

Theo kich ban RCP4.5, vao nam 2025, 1/3 tinh Binh Phudc ¢ trong mic do bién d6i
nhiét d§ khoang 0,72-0,78 °C, cao nhat thudc huyén Bu Pang va Bu Gia Map, tiép dén l1a
TX. Phuéc Long va huyén Pong Phu, Bu Pop. Mutic d6 biét d6i nhiét d6 ting thap nhat
khoang 0,68—0,70 °C thudc cac huyén phia Tay nhu Loc Ninh, Hén Quéan, Chon Thanh, TX.
Binh Long, TP. Péng Xoai. Vao nim 2030, hon 2/3 tinh & trong murc d6 bién d6i nhiét do
trung binh tr 0,89-0,91 °C, chi con mdt phﬁn nhd huyén Loc Ninh ¢ trong mirc do bién ddi
dudi 0,88 °C. Vao nim 2050, nhiét d trung binh nam tinh Binh Phudc c6 mirc bién doi tir
1,39-1,40 °C, dén cudi thé ky vao niam 2100, mirc bién doi trén toan tinh 14 1,9 °C.
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Hinh 8. Phan bb murc d6 bién ddi nhiét do trung binh tai Binh Phudc nam 2050 (a) va nam 2100 (b) theo
kich ban RCP4.5.
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Hinh 9. Phin b mirc d6 bién ddi nhiét do trung binh tai Binh Phudc nam 2025 (a) va ndm 2030 (b) theo
kich ban RCP8.5.
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Hinh 10. Phan bd mirc d6 bién ddi nhiét do trung binh tai Binh Phudc nam 2050 (a) va nam 2100 (b)
theo kich ban RCP8.5.

Theo kich ban RCP8.5, vao nam 2025, hon 2/3 tinh Binh Phuéc & trong mirc d¢ bién doi
nhiét d6 khoang 0,88 °C—0,9 °C. Mirc d6 biét ddi nhiét do ting thap khoang 0,84 °C—0,87 °C
thudc cac huyén phia Tay nhu Loc Ninh, Hon Quéan, Chon Thanh va TX. Binh Long. Vao
nam 2030, hon 2/3 tinh, chiém toan bd cic huyén thi phia Tay cta tinh & trong mirc d¢ bién
d6i nhiét do trung binh khoang 1 °C, chi con mot phan nho phia Pong cia tinh ¢ trong mirc
d6 bién d6i 0,92 °C—0.96 °C. Vo nam 2050, nhiét do trung binh nim c6 muc bién ddi tir 1,8
°C dén 1,9 °C, nhung vao nam 2100, nhi¢t do trung binh nam cé muc bién ddi 3,6-3,7 °C,
coa hon rat nhiéu so véi cac kich ban khac.
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3.2.2. Kich ban bién di luong mua

Theo kich ban RCP4.5 (Hinh 11), vé lugng mua ca ndm cho thay ca hai tram déu c6 xu
thé tang trong twong lai. Nam 2025, 2030 tai Dong Phu c¢6 8,7% va 9,6%, va nam 2050 ting
khoang 9,2%, nam 2100 1én dén 14,5%. Tai Phuéc Long, lvong mua ndm c¢6 murc tdng cao
hon han tai Dong Phii, ndm 2025,2030 tai Phudc Long ting khoang 9,9% va 11,3%, vao nim
2050 tang khoang 10,4 va dén ndm 2100 ting 1én 16,6% so véi thodi ky co sé 1986-2005.
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Hinh 11. Kich ban BDKH vé lugng mua khu vuc tinh Binh Phudc theo kich ban RCP4.5.

Theo kich ban RCP8.5 (Hinh 12), lwong ndm ca ndm c6 xu thé ting déu & 2 tram. Tai
Béng Phu, nam 2025 va nam 2030 tang 1an lugt 9,6% va 10%, nim 2050 tang khoang 12,3%,
nam 2100 tang manh véi 23,1%. So voi mua mua, cd nam & tram Phudc Long lai tdng cao
hon so v6i Dong Phi. Phudce Long ca nam 2025 ting 9,7%( cao hon 0,1% so véi DP), nim
2030 tang 9,9% (thdp hon 1%), ndm 2050 ting 15,3% (cao hon 3%), nim 2100 ting 26,5%

(cao hon 3,4%).
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Hinh 12. Kich ban BDKH v& lwong mua khu vuc tinh Binh Phude theo kich ban RCP8.5.

Hinh 13a-13d thé hién mic d6 bién d6i lwong mua vao nam 2025, nam 2030, nam 2050
va nam 2100 theo kich ban RCP4.5. Luong mua nam dao dong tir trong khoang 7,5% dén
12,4% nam 2025 theo RCP4.5. Lugng mua bién doi tang tir 8,4-14,2%, muc do bién doi
lugng mua nam 2030 theo RCP4.5 cao hon so véi ndm 2025 tir 1-2%. Vao nam 2050, mirc
bién doi lugng mua khoang 8,2—13,6%. Vao nam 2100, lugng mua nam tinh Binh Phudce co6
mirc bién dbi rat 16n khoang 14,5-16,6%. V& mit phan bd khong gian ca RCP4.5 dang ¢ xu
hudng ting dan theo hudng tir phia Nam—Bic.
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Hinh 13. Phén bb mirc d bién ddi lugng mura tai Binh Phudce nim 2025 (a); nim 2030 (b); ndm 2050
(c); ndm 2100 (d) theo kich ban RCP4.5.
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Hinh 14. Phan bé murc d6 bién ddi lvong mua tai Binh Phudc nam 2025 (a); nam 2030 (b); ndm 2050
(c); nam 2100 (d) theo kich ban RCP8.5.
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Hinh 14a—14d thé hién muc do bién d6i luvong mua theo kich ban RCP8.5. Luong mua
nam dao dong tur trong khoang 8,3% dén 11,4%, muc do bién ddi lugng mua theo RCP8.5
thdp hon so véi RCP4.5 & hai mdc thoi gian 1 ndm 2025 va nam 2030. Vao nim 2050 va
nam 2100, mirc bién d6i lwong mua 1an luot trong khoang 10,7-18,9% va 20,7-26,5%. V&
mit phan bd khong gian ¢ kich ban RCP8.5 dang ¢ xu hudng ting gidng véi phan bd mirc
d6 bién d6i lwong muwa & kich ban RCP4.5 theo hudng tir phia Nam 1én phia Bic.

4. Két ludn

Bai bao di danh gia xu thé BDKH giai doan 1981-2018 va xay dung kich ban BBKH
vé nhiét d va luong mua tai Binh Phudc. Két qua cho thay nhiét do trung binh tai Pong Phu
c6 xu thé ting trong giai doan 1981-2018 véi toc do ting khoang 0,41 °C/thép ky, tai Phudce
Long, nhiét 6 trung binh nam c6 xu thé ting (0,45 °C/thap ky). V& luong mura, tai tram Bong
Phti ¢6 xu thé giam 1,2 mm/nam, tai tram Phuéc Long c6 xu thé ting 2,3 mm/nim, téc do
tang tai Phudc Long nhanh hon so véi Dong Phi.

Kich ban BPKH vé nhiét do trung binh cd nam tai 02 tram Déng Phu va Phudce Long
theo kich ban RCP4.5. Két qua cho murc do bién doi twong dong tai Pong Phii va Phudc
Long, mirc do bién ddi vao nim 2025 tang 0,7 °C, ndm 2030 ting khoang 0,9 °C, ndm 2050
tang 1,4 °C va nam 2100 nhiét do tang 1,9 °C so véi giai doan nén 1986-2005. Theo RCP8.5
mirc d6 bién doi nhiét d6 ting trong tuwong lai theo cac giai doan, mirc do ting cao hon so véi
kich ban RCP4.5, cu thé vao nam 2025 nhiét do trung binh tang 0,9 °C, vao nam 2030 ting
khoang 1 °C, dén nam 2050 tang 1,8 °C va nam 2100 tang 3,6 °C tai Déng Phu va 3,7 °C tai
Phudc Long. Theo kich ban RCP8.5, lugng ndm cd nam c6 xu thé tdng déu ¢ 02 tram. Tai
tram Pong Phu, luong mua ndm nam 2025 ting 9,6%, nam 2030 ting 10%, nim 2050 ting
12,3%, nam 2100 tang manh véi 23,1%. O tram Phudc Long, luvgng mua ndm tang cao hon
so v6i Pong Phii, nim 2025, ting 9,7% (cao hon 0,1% so v&i Pong Phu), nim 2030 ting
9,9% (thap hon 1% so v&i Pong Phi), nim 2050 ting 15,3% (cao hon 3% so véi Dong Phi)
va ndm 2100 ting 26,5% (cao hon 3,4% so v6i Pong Pha). Vé mit phan bb khong gian,
lwong mua nim dang c6 xu huéng ting dan theo hudng tir phia Nam 1én phia Bac ¢ ca kich
ban trung binh RCP4.5 va cao RCPS.5.
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Abstract: This paper assesses the trend of climate change in Binh Phuoc from 1981-2018
and building climate change scenarios for Binh Phuoc province which follow dynamic
detailing method and base on climate change scenarios for Viet Nam in 2016. The result
shows that, in the period from 1981-2018, annual temperature at Dong Phu station tended
to increase by 0.41 °C/decade, at Phuoc Long station, increasing by 0.45 °C/decade.
Regarding rainfall, Dong Phu tended to decrease by 1,2 mm/year and in Phuoc Long by 2,3
mm/year. Results of developing the climate change scenario in Binh Phuoc show that the
average temperature (Ttb) in the future tends to increase by RCP4.5 and RCP8.5 scenarios.
According to RCP4.5 in 2025, Ttb will increase by 0.7 °C, in 2030 increase by 0,9 °C, up to
2050 to 1.4 °C and 2100 to increase by 1.9 °C, according to RCP8.5 temperature increases
0.9 °C in 2025, up 1 °C and 1.8 °C in 2030 and 2050 and the highest increase to 2100 to 3.7
°C. For rainfall: according to RCP4.5 in 2025, 2030 in Dong Phu will increase 8.7% and
9.6%, and up to 9,2-14.5% in 2050, 2100, according to RCP8.5 rainfall in Dong Phu will
increase in 9.6% (in 2025), by 10% and 12,3% (in 2030 and 2050), highest by 23.1% in
2100 and 26,5% (in Phuoc Long).

Keywords: Climate change; Trend; Scenarios.
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Tém tat: Bai bao nay tap trung tinh toan dién bién day khu vuc ctra séng tinh Séc Tring
dudi anh hudng cia thuy tridu bang phuong phap mé hinh toan MIKE 21 v6i hai module
HD va MT dé mé phong ché do dong chay va van chuyén bun cat toi dién bién bdi x6i day.
Két qua hi¢u chinh, kiém dinh thuy luc va van chuyén bun cat dat dugc su tuong quan kha
t6t v6i sO lidu tai tram Pai Ngai va Tran D&, dam bao do tin cdy mo hinh dé mo phong hinh
thai ddy vao mua Id. Tinh toan cho tha‘iy, vao mua I{i, dudi tdc dong cua luu luong dd vé 16n
nén dong chay séng chiém wu thé so voi dong chay triéu va cung cap mot luong bun cat 10n,
do d6 xu thé bdi x6i phan bd rd nét. Cac khu vic x6i manh tap trung giita long song & dau bo
cu lao v&i mirc d6 16n nhat 1a 0,15 m; va khu vuc bdi nhiéu nhat ven bo cira song Pinh An
voi mure do 1a 0,24 m.

Tir khéa: Dién bién ddy; Cira song tinh Séc Tring; Van chuyén bun cat; MIKE 21.

1. M& dau

Soc Trang 1a tinh ven bién thudc dong bang séng Ciru Long (PBSCL), ndm & ha ngudn
song Hau do vao bién Pong tai hai cira Dinh An va Tran Bé, véi chiéu dai bo bién 1a 72 km
[1]. Tai day do tac dong cua vi¢c khai thac tai nguyén, khai thac rimg ngép man (RNM) phyc
vu nudi trong thity hai san, xay dung cong trinh ven bién,... cling véi anh huéng cua bién doi
khi hdu ma tinh hinh x6i 16 bo bién ¢6 nhitng dién bién vo cung phure tap [2]. Mac du, hé
thong dé bién va dé song cua tinh da duogc hinh thanh va nang cip hang chuc nim qua tir Bai
Gi4 dén ranh gidi tinh S6¢ Trang—Bac Li€u, nhung [uon bi x61 16 hang nam, dac biét & nhiing
noi khong co hé théng RNM che chin [3-4]. Tinh dén thang 2/2020, tinh Soc Tring c6 4
diém sat 16 v6i téng chiéu dai 12 6372 m, trong do sat 1o dé bao ¢ Pon Bién Phong An Thanh
3, huyén Cu Lao Dung 13 4222 m; v dé bién doan qua xa Lai Hoa, thi trén Vinh Chau la 1600
m [5]. Do do, viéc danh gia bién dong day vung ven bién Séc Tring 1a can thlet cung cap két
qua cho viéc danh gia dién bién xo6i 10’—b01 tu, phuc vu cho cac nghién ciru vé chinh tri cira
song, cong trinh bao vé bd hay dé xuit giai phap giam thiéu anh hudéng dén kinh té va doi
song ctia ngudi dan.

Cac phuong phap thuong dung dé danh gia sy thay doi hinh thai thuy dong luc ven bién
dudi tac dong tu nhién va con ngudi gém do dac, khao sat; mo6 hinh vat 1y; mo hinh ho4; cong
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nghé vién tham va GIS. Trong nghién ctru ndy, mo hinh MIKE 21 ctia vién thity lyc Dan
Mach duoc lya chon dé mé phong va danh gia dién bién day ving ven bién tinh Soc Tring
v6oi muyc ti€u moé phong hinh thai dady khu vuc ctra song tinh S6c Trang dudi anh hudng cua
triéu trong mua la. Cac két qua dat duoc 1a tién d& phuc vu cho quy hoach chinh tri cira séng
ven bién.

2. Phwong phap nghién ciru
2.1. Dit liéu tinh toan

2.1.1 Vung tinh va ludéi tinh

Dé giam thiéu sai s6 khi md phong tinh toan tir cac bién md cho khu vye nghién ctru,
theo do, vung tinh dugc mo rong bao gém: tur vi tri tram thiy van Can Tho trén song Hau dén
ving ven bién tinh Tra Vinh va Soc Tring v6i chiéu dai bo bién 13 100 km va khoang cach tir
bo ra ngoai khoi 12 60 km [6]. Pham vi khong gian mién tinh duoc thé hién trén Hinh 1.
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Hinh 1. Gidi han viing tinh toan.

Lu6i tinh dugc thiét 1ap bang cong cu Mesh Generator trong MIKE ZERO. Bé mé phong
twong dbi chinh x4c dia hinh day ving ven bién, lwa chon ludi phi cu trac phu hop véi dia
hinh duong b phirc tap. Ving tinh dugc tao thanh tir 28926 nut va 53023 phan tir, v6i do
phan giai duong bo ¢ ving ngoai khoi 1a 400 m, ving chuyén tiép 1a 200 m, khu vuc trong
song 1a 100 m.
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2.1.2 Dit liéu duong bé va dia hinh day

Déi v6i dudng bo, sb lidu dugce thiét 1ap vao nam 2017 trén phan mém Google Earth va
duogc s hoa bang phan mém ArcGis.

Déi voi dia hinh day, s6 liéu thu thap ndm 2010 va duoc cung cip boi dé tai [7], thé hién
trong Hinh 1.

2.1.3 Dit liéu cho diéu kién bién mé hinh thuy luc

— Bién 16ng phia song: tram thiy van Can Tho (séng Hau) nam 2012 va 2017 dugc thu
thap tai Dai khi twong Thuy van khu vue Nam bo;

— Céc bién 16ng phia bién Pong gdm: (1) bién phia Bic (gan ctra séng Cung Hau tinh Tra
Vinh); (2) bién phia Nam (hét ranh gi6i tinh Soc Trang); (3) bién phia Dong (cach bo bién
S6c Trang khoang 60 km) dugc 14y tir phan tich diéu hoa (Tide Predictions of Heights) trong
MIKE 21;

— Céc ranh gi6i con lai cia mién tinh 13 cac dudng bd khu vuc cu lao, song nhod va b
bién duoc dinh dang la cac bién cung;

— Chubi gia tri thyc do theo gio ndm 2012 va 2017 tram thuy van Dai Ngai va Tran Dé
duoc thu thap tai Pai khi tugng Thay van khu vuc Nam bo, phuc vu hi¢u chinh va kiém dinh
mo hinh.

2.1.4 Dit liéu cho diéu kién bién m6 hinh van chuyén bun cat

SSC (ndng d6 bun cat lo ling): Chudi gi tri thuc do theo ngay nim 2012 va 2017 tram
thuy van Can Tho, st dung lam diéu kién dau vao mé hinh van chuyén bun cat dugc thu thap
tai Pai khi tugng Thuy van khu vuc Nam bd. SSC tai Dai Ngai va Tran Bé dugc trich xuét tur
nghién ctru [7].

V& céu tric dia chit va cép phéi hat: dé tai tham khao va st dung dir liéu tur dé tai cép Bo
“Nghién ctru bién dong hinh thai cira séng C6 Chién dudi tac dong thuy dong luc hoc” [8].

2.2. Co 56 Iy thuyét Module MIKE 21 FM HD

Module MIKE 21 FM HD mo6 phong su bién thién luu luong va muc nudc dua trén
phuong trinh lién tuc va phuong trinh dong lugng theo hai hudng [9]:
Phuong trinh lién tuc:

doh ahu 0hv
E+ I ay = hS (1)
Phuong trinh dong luong:
Theo phuong x:
ohuu 0ohu®? oOhvu _ on  h dp,
ot Vox TTay TS9N T o o
gh2 0p Tsx Thx 1 (05, Oy d
20 9 +—= » —p—o—p—0< A 3 ) + 5 (AT + (RTyy) + hug
Theo phuong y:
ohv Ohuv O0hv? _ on  h dp,
ot Vox Ty T/ 9N 0 ey T 5

0 0
2.3y T o0 oe\ox T oy + (thy +3 (hTyy) + hv,S
Trong do t la thoi gian (s); X, y la toa do Descartes (m); n la dao dong myc nudce (m); d
1a d6 sau cua myc nudc; h la tong do sdu muc nudc (m); g 1a gia tc trong trudng (m/sz) f=
20 squ tham sb Coriolis (s™); Po 1a khéi lugng riéng cua nudc (kg/m?); p, la ap sudt khi

quyén (Pa/m); S 1 luu lugng ngudn (m3/s); ug, v 13 van tde ciia nude di vao mién tinh (m/s);

gh2 ap LTy Ty Tpy 1 (asyx N asyy>
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7, 7 1a van toc trung binh theo d6 sau (m/s); 7ij 1a cac thanh phén ndi tng sut, dugc xac dinh
theo cong thirc d6 nhét xody dua trén vén tdc trung binh theo do sau; Ty, Ty la tng suat ma
sat bé mit theo phu’orng X vay (N/m?); Ty, Tpy 12 Ung sudt ma sat day theo phuong x va y
(N/mz) A 1a hé s6 nhét réi theo phuong ngang (m?/s); Sxx, Sxy, Syx, Syy 14 cac thanh phan cua
g suat birc xa song 1én don vi thé tich nudc theo cac phuwong x va y (N/m?).

2.3. Co 56 Iy thuyét Module MIKE 21 FM MT

Module van chuyén bun cat dugc thiét 1ap dwa trén phuong trinh chuyén tai-khuéch tan
[10]:
ac ac ac 190 acy 10 ac 1
5 H 5t ey e (Pear) * gy Dyay)+QLCL__S *
Trong d6 t 1a bién thoi gian (s); x, y 13 toa d6 Decartes trén mit phang nam ngang (m);
u,v 1a thanh phan vén tdc trung binh chiéu sdu theo phuwong x va y (m/s); h 1 d6 sdu nudc (m);
¢ la ndng do bun cat lo limg trung binh theo d¢ sau (kg/m?); Dy, D,, 1a hé s khuéch tan theo
phuong x, y (m?/s); S 1a s6 hang ngudn bun do x6i hodc bdi (kg/m?/s); Q,, 1a luu lugng ngudn
trén mot don vi dién tich (m%/s/m?); C, 1a ndng do bun cat lo limg tai ngudn vao (kg/m?).
Mo phong hinh thai day: Khoi lugng tram tich ctia cdp hat thi i trong 16p ddy thw j ctia
cac phan tir trong luéi tinh duoc cip nhat sau mdi bude thoi gian tinh. Khéi luong 16p day
duoc cap nhat tinh theo phuong trinh sau:

miY =m® + (D; — E)At + (Tyj—1 — Ty ) )

Trong d6 m 13 khéi luong tram tich (kg/m?); D 14 luong bdi (kg/m%/s); E 1a luong x6i
(kg/m%/s); T 1a lugng tram tich di chuyén cua 16p day (kg/m?/s); At 12 budc thoi gian tinh
toan.

2.4. Thiét ldgp mé hinh

Qua trinh tinh toan thuy lyc va van chuyén bun cat khu vyc ctra sdng, ven bién tinh Soc
Trang bang m6 hinh MIKE 21 dugc duogc trinh bay cu thé trong Hinh 2.

2.4.1 M6 hinh thiy lyc (MIKE 21 FM HD)

Thoi gian tinh: Tir 12 gid ngay 01/04/2012 dén ngay 12 gio ngay 01/05/2012 cho qua
trinh trinh hi¢u chinh va 12 gio ngay 01/10 den 0 gio 31/10/2017 cho qua trinh kiém dinh.

Diéu kién ban dau: Myc nudc tinh, van tdc trén toan mién tinh V = 0 m/s.

Diéu kién bién: Trong song: chudi gia tri luu luong (Q) thay doi theo thoi gian tai tram
thily van Can Tho; Ngoai bién: chudi gia tri myc nudc (Z) thay doi theo thoi gian va khong
gian, tir phan tich diéu hoa.

Thong sb ding dé hiéu chinh 1 hé s6 Manning’s M.

2.4.2 M6 hinh bun cat (MIKE 21 FM MT)

Thoi gian tinh: Tir 12 gid ngay 01/04/2012 dén ngay 12 gio ngay 01/05/2012 cho qua
trinh trinh higu chinh va 12 gio ngay 01/10 dén 0 gio 31/10/2017 cho qua trinh kiém dinh.

Diéu kién ban dau: Ham lugng bun cat trung binh mbi cap phdi hat (kg/m?): 0,013 (sét),
0,012 (bui), 0,010 (cat).

Diéu kién bién: _Trong song: Ham luong bun cat ting cap ph01 hat thay ddi theo thoi gian
tai tram thuy van Cén Tho. Ngoai bién: Ham luong bun cat bang 0 kg/m3.

Vian toc lang cua cac cap hat: ws =2,5x 10" = (sét), ws = 0,001 (bui), ws = 0,02 (cat).

Thanh phan cap hat: Gom 3 cap phdi hat (mm) 1a 0,005 (sét), 0,0275 (bui), 0,15 (cat).
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~ Thong s6 dung dé hi¢u chinh 1a: Ung suét t6i han boi tes (N/m?); Toc d6 x6i E (kg/m?/s);
Ung suat ti han x6i tce (N/m?); DO nham day k, (m).

~NIRE L[ Xay dung tuGi tuhva | | | -DELieuTSS
- D6 sau dia hinh ! i suy dia hinh vl - Du lu;_u dia chat,
' - ' | cap phoi hat
Di liéu Ivu lwong | || Thiétlipdiukiénbien [of |
muc nudc ' va diéu kién ban dau i
. l
th:;?igmm —| MIKE21FMHD |

Khong dat

B6 thong s6 _
bincst || MEKE21FMMT [———

Khong dat

Hiéu chinh

Khong dat

B6 thong s6 sau hidu chinh
va kiém dinh

M6 phong va phan tich: dong chay, van chuyén
bun cat va bién doéne dia hinh day ik

Hinh 2. Trinh ty thiét 1ap md hinh.

3. Két qua va thao ludn

Module thuy dong lyc va van chuyén bun cat dugc str dung dé hiéu chinh myc nudce, van
tbc va ham luong phu sa (SSC) vao thang 4, sau d6 mé hinh duoc kiém dinh vao thang 10.
Thong s6 chinh duoc dung dé hiéu chinh mé hinh thuy lyc 1a hé ) Manning’s M. Hai tram
ding dé hiéu chinh 13: tram thiy van Dai Ngdi va Tran Dé.

3.1 Két qua hiéu chinh va kiém dinh mé hinh thuy luc

Két qua so sanh gitta myc nudc, van tdc thuc do va tinh toan dién hinh tai tram Pai Ngai
duoc trinh bay trong Hinh 3. Bang 1 tong hop céc chi s6 danh gia d§ chinh xac md hinh thuy
luc.
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Hinh 3. Két qua hiéu chinh (a) va kiém dinh (b) myc nuéc tram Dai Ngai.

Bang 1. Két qua hi¢u chinh va kiém dinh mé hinh thuy Iuc.

Hiéu chinh Kiém dinh
Tram thiy vin (2012) (2017)
NSE R2 NSE R2
Dai Ngii Muc 0,78 0,81 0,78 0,88
Tran Dé nudc 0,93 0,94 0,87 0,92
Dai Ngéi Vin b 0,51 0,85 0,54 0,92
Tran D& ' 0,81 0,94 0,85 0,87

Két qua phan tich twong quan gitta muc nudc thyc do va tinh 1a kha tot, thong qua hé sd
NSE va R? déu cao hon 0,75. Doi v4i van toc tai Dai Ngdi chi trén 0,5, theo [11] thi chi nam

49

¢ muc trung binh (0,50 < NSE <0,70). Két qua nay cho thay b thong s6 trong mo hinh thuy
luc 1 phu hop, dam bao do tin cy dé thiét 1ap bo thong sé dau vao mo hinh van chuyén bun

cat.

3.2. Két qua hiéu chinh va kiém dinh mé hinh bun cdt

Két qua hiéu chinh, kiém dinh buin cat duoc thé hién trong Hinh 4. i v6i mé hinh phu
sa, nghién ctru nay chi st dung chi so0 PBIAS (phan tram sai s6) d6i vdi mo phong bun cat vi

mo phong phu sa kha bién dong, ngoai ra PBIAS con ¢6 kha nang chi ra hiéu qua mé phong
[12-14]. Két qua cho thay: Sai s0 cua ndng d6 bun cat lo ling tai tram Pai Ngai va Tran Dé
kha nho (< 10%), dat murc tdt. Két qua hiéu chinh va kiém dinh m6 hinh bun cat duoc trinh

bay trong Bang 2.



Tap chi Khi twong Thiy van 2020, 717, 44-55; doi:10.36335/VNJHM.2020(717). 44-55 50

Ket qua tu mo hinh lon [kg/m*3]

Tinh toan [kg/m*3] === -
HIEU CHINH SSC DAI NGAI 4/2012
i [
0.042 i
h S [
1 TR
0.040 N [ L
b f N WL
] lw. \ n Y " h ‘l
0.038 il . [ .
& ] ""’\.... Aot a RARY A Y B L \
ol I} - Il 1) n 1 (Y] ‘J - 1
£ 0036 ] ! ] R ' . 1 -
g 3 Aol Voo LN s
O 0034 VA [P T P HE
@ ] ¥ - A !
» bl [ iy LI
0.032 -R# at Tms i [
] [ !
] y !
0.030 1!
j 4
] !
0.028 4
T - T 7T T T T T T}
00:00 00:00 00:00 00:00 00:00 00:00
2012-04-21 04-23 04-25 04-27 04-29 05-01
Thoi gian (gio)

Hinh 4. Két qua hiéu chinh phu sa tram Pai Ngai.

Bang 2. Két qua hiéu chinh va kiém dinh mé hinh bun cat.

Hiéu chinh Kiém dinh
Tram thily van (2012) (2017)
PBias (%)
Pai Ngai 2,15 0,23
Tran D& 0,15 0,14

Thong s6 dau vao mo hinh thuy luc va bun cat sau qua trinh higu chinh va kiém dinh
dugc 1a: Bude thoi gian tinh toan 1a 120 gidy; Déi véi module thuy luc (HD): Hé sb
Manning’s M: Gid tri thay ddi theo do sau dia hinh tir 20-45 (m'3/s); Déi v6i module bun cat
(MT): Thanh phan cip hat: Gdm 3 cp phdi hat (mm): 0,005 (sét), 0,0275 (bui), 0,15 (cat);
Tinh chat bun cat lo ling: Ung suat tdi han bdi: tea = 0,1 N/m?; Tham s bé day 16p day:

e Tbc d6 x6i: E =2x107 (kg/m?/s);
o Ung suét t6i han x0i: Tee = 0,25 N/m?;
e DJ nham day (m): k, = 0,0001.

3.3. Két qua mé phong truong vdn toc luc triéu lén va triéu xuong va dién biéen day mua lii
nam 2017

Do qua trinh van chuyén bun cat bi chi phdi manh bai luu lwong song tir thuong ngudn
d6 vé vao mua lii. Trong mua Iii, van tbc dong chay 16n hon so v6i mua kiét nén qua trinh boi
x06i s& thé hién rd hon. Theo d6, thoi gian md phong trong nghién ctru nay 13 4 thang mua 14 tir
12 gior 1/7/2017 dén 0 gid 31/10/2017.

Vung tinh duoc chia thanh hai doan dé phan tich gém: doan 1 1a tir khu vuc cu lao ra dén
ctra song, doan 2 tir cira song ra dén ngoai bién ¢ d6 sdu 6 m va khu vurc tinh khong xét dén vi
tri doc bor bién. Khu vuc phan tich duogc thé hién trong Hinh 5.

Két qua md phong hudng dong chay va trudng van téc duoc biéu dién tai thoi diém thoi
diém dong chay xubéng manh nhét va dong triéu 1én manh nhét trong mua 1. Van tdc duoc
thé hién cung mdt thang mau dé tir dam tGi nhat twong rng voi gia tri van tde tir 16n dén nho.
Két qua méd phong dién bién bdi, x6i theo kich ban sau 4 thang mua 18, duoc trinh bay bang
thang mau xanh tir nhat dén dam thé hién mirc d6 bdi tir it ¢én nhiéu, thang mau d6 tir ddm
dén nhat thé hién mirc do xo6i tir nhiéu dén it.
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Hinh 5. Khu vic ding dé phan tich két qua tinh toan.
3.4. Két qua mé phong truong van toc lic triéu lén va triéu xuong trong mia li

3.4.1 Ddi voi pha triéu 1én

Két qua mo phong van toc lic triéu 1én vao mua 1ii cho thay:

Tai doan 1 (Hinh 6a), van tde dong triéu & cira song truyén vao kha nho tir 0,2-0,3 m/s.
Trong khi d6, tai dau bo cu lao, tdc do dong chay tir trén thuong ngudn truyén xudng kha 16n
nén tic dong vao dau bo véi van tde tir 0,5-0,7 m/s. Ra dén giira ci lao, dong tridu va dong
chay song tuong tac v4i nhau nén van téc co xu hudng bi triét tiéu, dao dong trong khoang
0,01-0,05 m/s.

Tai doan 2 (Hinh 6b), phan bd vén téc toan ving phd bién trong khoang 0,1-0,35 m/s. O
khu vuc gz‘in bo, van tée dao dong dudi 0,1 m/s. Trong khi do, & khu vuc gitra hai luéng clra
song, van tde phan b6 16n hon tir 0,3-0,5 m/s.

3.4.2 DB6i voi pha tridu xudng

Két qua phan bd véan téc dong chay & doan 1 (Hinh 7a) trong pha triéu xuéng vao mua lii
cho thay gia tri phan bd toan ving trong khoang 0,5-0,8 m/s, trong d6 van tdc 16n nhat dat
1,0—1,4 m/s phan bd giira 1ong song & dau bd cu lao nhanh 2, vi ddu b nhanh 1 xuét hién
nhiéu c lao nhé can trd, 1am truc dong chay ¢é xu huéng di chuyén vé nhanh 2 nhiéu hon.
Ngoai ra, & nhanh 1 véan tdc dat gia tri 16n nhat tai bd cu lao nho 1a 1,03 m/s (vi tri khoanh
tron) va tai doan co hep la 1,02 m/s. Dong chay doan 2 (Hinh 7b) c6 van téc phan bd toan
vung khoang 0,1-0,3 m/s. Khu vyc sat bo ¢6 vén téc dudi 0,1 m/s. Khu vyc giita hai luong
clra song c0 gia tri phan b6 van toc giéng nhau, phd bién tir 0,7-0,8 m/s, trong do tai ctra Tran
Dé dat van tdc cuc dai 1a 0,82 m/s, tai cra Dinh An 14 0,86 m/s.
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Nhin chung tur két qua tinh toan, c6 thé thiy phan bd vén tdc dong chay thé hién 1o sy
chiém uu thé cua dong chay song. Trong mua 1 voi luu luong d6 vé 16n nén van téc trong
song dao dong kha l6n va chiém wu thé hon dong chay tridu khi vao dén trong song. Ngoaira,
ludng dong chay c6 xu hudng phan bd va dat gia tri 1on nhét giita long song va gitta hai ludng
ctra song. DO sau dia hinh ciing 4nh huéng t6i téc d6 dong chay.

3.5 Két qua mé phong dién bién ddy

Két qua thé hién boi x6i vao cudi mua lii cho thay xu thé bdi xay ra chil yéu & khu vuc
doc duong bo trén doan 1, véi mirc do boi trong khoang 0,05 dén 0,1 m. Do luu luong tur
thuong ngudn d6 xudng 16n nén van tdc dong chay trong song 10n, truc dong chay cé xu
hudng di chuyén vé nhanh 2, do d6 véi van toc phan bd nhiéu hon 1am cho khu vuc dau bo cu
lao xuét hién x6i nhiéu hon & giita 10ng soéng, véi mirc d6 tir 0,04-0,3 m (Hinh 8b).

Két qua thé hién bdi x6i vao mua i trén doan 2 trong Hinh 8c cho thay khu vuc ctra séng
X4y ra xu thé boi chu yéu O vi tri gitra bo cu lao va doc hai bén ctra song, vdi mire do tir 0,03—
0,13 m, trong d6 muc do bdi 16n nhét tai doc bo cira song Tran Pé 14 0,14 m va doc bo cira
Dinh An 14 0,24 m. O giita ludng cira Dinh An xudt hién x6i voi mue d6 kha nho 0,02—0,03 m
(Hinh 8&c).
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Hinh 8. Két qua mo6 phong bdi x6i sau 4 thang tinh toan mua I 12 gio 1/7/2017 dén 0 gio
31/10/2017.
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4. Két luan

Bang viéc sir dung phuong phap mé hinh toan, cu thé 1a mé hinh MIKE 21 véi module
HD va MT, dé tai da tinh toan duoc ché do thuy dong luc va chuyén tai phu sa tai khu vuc ctra
song Hau, tir do phan tich duoc xu thé boi, x6i day trong mua lii. Cac két qua tinh toan boi x6i
kha phu hop voi két qua dong chay va qua trinh van chuyén bun cat bi chi phdi manh boi luu
lwong song tir thuong ngudn. Cu thé, van toc dong chay phan bd 16n nhét ¢ cac dau b cu lao
va gay ra hién tuong x61 theo truc dong chay ¢ gitta long séng; ¢ khu vuc ven bién thi muc do
bdi thé hién nhiéu hon ¢ doc hai bo ctra song va giira bo bién cu lao va c¢6 hién tuong xo01 &
giita ludng cira song Pinh An. Cac khu vyc x6i manh tap trung giita 1ong song & dau bo cii lao
v&i mtre d6 16n nhét 14 0,15 m; va mac d6 bdi nhiéu nhiéu nhat ven bd cira song Pinh An voi
bé day 12 0,24 m.

C6 thé nhan théy rr:ing ¢ khu vyc ctra song Hau c6 xu thé bdi chiém wu thé so véi x6i,
diéu nay kha phu hop v6i nghién citru [2,5]. Tuy nhién, han ché ctia nghién ctru 1a chua c6 dir
liéu mit cit dja hinh dé so sanh sau khi mé phong va nghién ctru chua tinh toan dén anh
hudng cua song tac dong vao bo bién.

Pong gop cua tac gia: Xay dung y tuoéng nghién ctru: Kim T.T; Phung N.K; Bay N.T; Lua
chon phuong phéap nghién ctru: Kim T.T; Phung N.K; Xir 1y s6 liéu: Minh N.T.T.; Nga T.N.
Q.; M6 hinh hoa: Kim T.T.; Minh N.T.T.; Nga T.N.Q.; Phan tich két qua: Kim T.T.; Bay N.
T.; Nga T.N.Q.; Chinh stra bai bdo: Kim T.T.; Phung N.K.

Loi cam on: Nghién ctru sinh duoc hd tro béi chuong trinh hoc béng ddo tao thac si, tién si
trong nudc cia Quy Doi mdi sang tao Vingroup.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap loi ich trong nhom tac gia.
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Abstract: This paper focuses on the development of the bed change in Soc Trang Estuary
under the influence of tide by mathematical method — MIKE 21 (Hydrodynamic and mud
transport modules) to simulate the flow regime and sediment transport. The results of
hydraulic and sediment transport verification show good correlation at Dai Ngai and Tran
De stations, ensuring the reliability to simulate the bottom morphology in flood season. The
results shows that under the impact of upstream, the river flow prevails over the tidal flow
and provided a large amount of sediment, so the erosion is more pronounced. The strong
erosion areas is concentrated in the river bed at the banks of the islet with the largest level
being 0.15 m; and the most accreting area along the Dinh An estuary with a level of 0.24 m.

Keywords: Bottom morphology; Soc Trang estuary; Sediment transport; MIKE 21.
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Tém tit: Dé sir dung hop 1y tai nguyén khi hau can tlen hanh phén tich, danh gia tai nguyén
khi hau. Két qua nghién ctru chi ra rang Tra Vinh nam gan duong xich dao va c6 khi hau
nhiét d6i gié mua dién hinh, lwong mua doi dao, nhiét d cao va dong déu, d6 4m cao quanh
nam. Nhiéu bién sd khi hau, chéng han nhu nhiét do trung binh thang, khong cho théy su
bién d6i 16n theo nam. Tuy nhién, nhiéu bién thé biéu hién cac bién d6i ndi bat trong ngay
(hoic hang ngay) theo timg gid, cho thdy anh huéng manh mé dén sy ndng 1én ctia mit troi
dbi véi khi hau dia phuong. Khi hau ctia Tra Vinh duoc dic trung boi hai mua gié mua chia
cach nhau béi cac thoi ky gio mua. Gié mua Dong Béc bat dau tir thang 12 dén dau thang 4
va gi6 mua Tay Nam tir thang 5 dén thang 11. Nhiét d6 & Tra Vinh thay doi chut it tir thang
nay sang thang khac. Thang 4 va thang 5 c6 nhiét d6 trung binh thang cao nhét va thang 12
va thang 01 1a thoi tiét mat nhat. Dua vao két qua dic diém khi hau tinh Tra Vinh c6 thé tién
hanh phat trién bén ving, bao vé méi trudng tng phé véi bién dbi khi hau.

Twr khoa: Nhi¢t d§; Luong mua; Do am; Bdc hoi; Néng; Gid.

1. Pit van dé

Khi hau 13 thanh phan quan trong ctia hé sinh thai va 14 co s& quyét dinh cho sy phat trién
kinh té xa hoi mdi dia phuong. Viéc khai thac va st dung hop 1y tai nguyén khi hau c6 y nghia
quan trong trong sy phat trién khong cua m01 dia phuong. Nhung dé khi hau c6 thé tré thanh
mét ngudn lue tu nhién c6 loi cho phat trién ma dem lai nhiing anh hudng tiéu cuc dén hoat
dong san xuat doi song dan sinh, chinh vi diéu d6 doi hoi chung ta phai c6 nhiing hiéu biét
sdu sic vé nhitng dic diém va quy luat bién ddi cua cac yéu t khi hau nham khai thac nhitng
thuan loi, tim cach han ché, phong tranh v61 nhimg bét lgi d6. Vi tinh hinh bién d6i khi hau
hién nay, su blen dong ctia cac yéu td khi héu cang tré nén phuc tap doi hoi nhirmg nghién ctru
nham cung cip nhimng thong tin co ban vé khi hau tir d6 van dung va dua vao thuc tién.

Hién nay bién ddi khi hau (BDKH) dang hién hitu tac dong dén kinh té xa hoi rat 16n nhat
1a dong bang séng Ciru Long. Do d6 viéc nghién ciru vé dic kiém khi hau 14 rat can thiét cho
viéc phuc vu nghién ctru vé BDKH. Hién nay nghién ctru trong va ngoai nuc ¢ nhiing cong
trinh vé khi hau va BPKH [1-3]. Do vi tri dia li nén nudc ta c6 khi hau nhiét d6i gié mua,
mién bic c6 mua dong lanh. Viét Nam c6 2 mién khi hau va 7 vung khi hau [4]. Mién Khi hau
phia bic c6 4 ving khi hau (i) ving khi hau Tay Bic, (ii) ving khi hau Viét Bac—Dong Bic,
(iii) ving khi hau Ddng bang Bic B, (i) ving khi hau Bic Trung Bo. Mién Khi hau phia nam
c6 3 vung khi hau (v) vung khi hau Nam Trung B9, (vi) vung khi hdu Tay Nguyén, (vii) ving
khi hau Nam BJ.

Pic diém chung ctia khi hdu Nam B6 13 nidng nhiéu, nhiét d6 cao quanh nim, mia mua
vé co ban tring v6i mua he, mua kho chi yéu 1a cac thang giita va cudi mua dong, dau mua
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he, twong phan vé mua mua rd rét hon nhiéu so véi mua nhiét. Nhiét do trung binh nam
khoang 26,5-27,5 °C. Nhiét do trung binh thang nong nhét khoang 28-29 °C. Nhiét do cao
nhét tuyét d6i khoang 38—41 °C. Nhiét do trung binh thang lanh nhat 2426 °C. Nhiét d6 thap
nhat tuyét ddi 13-16°C. Lugng mua trung binh nim khoang 1400-2400 mm. Mua mua tix
thang 5 dén thang 11, nhiéu mua nhat vao thang 8, 9, 10. Py am tuong ddi trung binh nim
khoang 78-84%, Luong bdc hoi nam khoang 1100-1500 mm. Han han thuong xay ra vao
mua kho tir thang 12 dén thang 4 nam sau [4-8].

Phuong phap nghién ctru khi hdu déu c6 cac phuong phap, cach thie thyc hién giai quyet
Van dé riéng ma nén tang la phuong phap luén, cach tién hanh mot cong viéc, cach giai quyét
van dé mot cach hé thong trong d6 thu thép dir liéu, phén tich dir liéu s dung cac cong cu
phan tich thong ké va tong hop dir liéu. Thong ké 1a khoa hoc thu thap, phan tich, suy ludn va
két luan dya trén phan tich s6 liéu. Thong ké 14 mot nganh caa toan hoc, ¢6 co so 1y thuyét
riéng, dugc su dung trong nhiéu linh vuc nham td chirc, phan tich va tom tat lai dit lidu.
Phuong phéap va phan tich thong ké gitip xac dinh cac két qua nghién ctru, hd tro cac gia
thuyét, tao d tin cdy cho cac nghién ciru [2-4].

Muc dich ciia nghién ciru dic diém khi hau nham xd@y dung hé thdng cung cap thong tin
KTTV phuc vu mét cach tich cuc cac yéu cau phat trién kinh té—xa hoi, dam bao an ninh quoc
phong, gop phan tmg phé va giam nhe thiét hai do thién tai KTTV gay ra va ing pho véi bién
d6i khi hau ctia tinh Tra Vinh.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién cuu

Tinh Tra Vinh nam trong toa do dia Iy gi6i han tir: 9°31°46”—10°04°05”vi d6 Béc va
105°57°16"-106°36°04” kinh d6 Pong; Bac va Tay Bac giap tinh Vinh Long; Dong giap
song C6 Chién, ngin cach véi tinh Bén Tre; Ty giap song Hau, ngin cach véi tinh Soc
Tring; Nam va Dong Nam giap bién voi chidu dai hon 65 km. Tong dién tich dat ty nhién ciia
tinh Tra Vinh la 229.500 ha.

O dia thé nam kep giita hai con séng 16n: séng Hau va séng Co Chién, c¢6 hai cira song
Cung Hau va Dinh An 14 hai cira séng quan trong ciia viing dong bang séng Ctru Long thong
v6i bién Pong. Hinh 1 1a so d6 khu vuc nghién ciru va vi tri cac tram khi tugng thity van.

2.2. Thu thdp sé liéu va téng hop tai liéu

Phuong phap thu thap, thong ké, tong hop tai liu, phuong phap nay dugc thyc hién trén
co s& ké thira, phan tich va tong hop cac nguodn tai liéu va s0 liu thong tin c6 lién quan mot
cach ¢ chon loc nhu s lidu tir cac bao céo, tai lidu quoc té va trong nudc, tir cac van ban quy
pham phap lut nhitng nghién ctru/bao cdo di dugc cong bd, tap trung vao nhimng van dé khi
hau. Tra Vinh ¢6 1 tram Khi tugng, 1 tram Thily vén, 14 tram do mua (c6 5 tram chudi s6 lidu
trén 30 ndm, nhitng tram con lai mai lép dat gén day), 8 tram do man chi tiét vi tri, s6 lidu khi
hau dugc thu thap tai Tra Vinh 1978-2019.

2.3. Phwong phdp thong ké so liéu

Téng két khi hau bang phuong phap ap dung toan hoc thong ké trén chudi sb liéu khi hau
trong nhicu ndm tr d6 tim ra nhiing dac diém khi hau cuda tinh Tra Vinh.
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CHU THICH
Tile: 1/400 000

W Tram Khi twong

A Tram Thiy van

® Tram do mua

* Tram do mon

A Tram Thiy van chuyén ding
® Tram do mua chuyén ding

* Tram do man chuyén dung

Hinh 1. So d6 khu vuc nghién ctru va mang luéi tram khi tugng thuy van.
3. Két qua va thao luin
3.1. Déc diém nhiét @6

3.1.1.Nhiét do trung binh

Nhiét d6 trung binh (NDTB) niam thoi ky 1978-2019 14 26,8 °C; NDTB thang cao nhit 1a
thang 4, 5: 29,3 °C (1978); NDTB thang thap nhat 1a thang 01: 25,4 °C. Tir thang 02 NDTB
tang nhanh, sau khi cuc dai vao thang 4, 5 do c6 mua chuyén mua nén NDTB giam dan cho
dén cudi ndam. Nam c6 nhiét do trung binh thang cao nhat la thang 5/1998: 29,7 °C; thap nhat
thang 1a thang 01/1982 va thang 01/2009: 24,1 °C (Error! Reference source not found.a,
2b).
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Hinh 2. (a) Nhiét d6 trung binh thang thoi ky 1978-2019; (b) Nhiét do trung binh nim va xu thé bién
doi.

3.1.2.Nhiét d6 cao nhat

~ Nhiét do cao nhat tuyét dbi cao nhat thoi ky 1978-2019 1a 37,7 °C (thang 5/2016); thap
nhat 1a 29,9 °C (thang 12/1983), trung binh nhiét d§ cao nhat 1a 33,3 °C. Tai Tra Vinh ngoai
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trir thang 12, 01 céc thang con lai déu c6 nhiét do cao nhat tuyét ddi > 35 °C. Trong thoi ky
1978-2019 tai Tra Vinh c6 315 ngay c6 nhiét do cao nhdt tuyét doi > 35 °C, trung binh
khoang 9,8 ngay/nam. Cac thang tir thang 4 dén thang 6 s6 ngay ning néng trung binh
2,2-6,4 ngay, nam 2016 c6 s6 ngdy nang nong 1én dén 24 ngay (Error! Reference source
not found., 3b).

NHIET DO CAO NHAT TRUNG BINH VA TUYET DG THANG NHIEU NAM (*C) TAI CANG LONG (TRA VINH) NHIET DO CAO NHAT TUYET 601 NAM VA DIEN BIEN XU THE (‘C) TAI CANG LONG (TRA VINH)

J@ ||

Nhigt ds ()
Nhigt g6 ()

Thing | [ [ W v Vi il vin L3 X X Xl

Nhi¢t d9 khong Kbi cao nbat tuyét doi ting 1,37°C. Trong 42 nim trung binh ting 0,03°C/nim.

1 Nhiét 49 cao nhdt trung binh nhiy ném w20 nht tuyét 81
——Caonhittuyitdsi e Linear (Cao nhit tuyét déi)

Hinh 3. (a) Nhiét d6 cao nhit trung binh va tuyét d6i thang thoi ky 1978-2019; (b) Nhiét do cao nhét

tuyét doi ndm va xu thé bieén doi.

3.1.2.Nhiét d6 thap nhat

~ Nhiét d6 thap nhat tuyét dbi thip nhat 17,1 °C (thang 02/2014), nhiét d¢ thip nhat tuyét
d6i cao nhat 1a 24,7 °C (thang 5/2013), nhiét d¢ thap nhat tuyét d6i trung binh nam la 20,2 °C.
Nam La—Njna ‘mL‘la, dong lanh hon ndm c6 El-Nino, nhiét d§ cac thang 12 dén thang 02 nhiét
d6 thap nhat hau hét dudi 20 °C (Hinh 4a, 4b).

P N . . BIEN TRINH NHIET DO TRUNG BINH THAP NHAT NAM (°C) TAI CANG LONG (TRA VINH)
NHIET §0 THAP NHAT TRUNG BINH THANG NHIEU NAM (°C) TAI CANG LONG (TRA VINH)

Nhiét dé (%)
uhigt do (°C)

% e 36 2
2,
30 Qs 30 o up el e
" Y 1) i 208
%3
m i e 20320, ol x| 24 03 2
2P L] - 195 0 W |
7 | I 047 356 5 ¢ ) 5%
5 3 y 5
T~ L A 12 /\3 o\ d
i 14 24 z v Vj
¢ 210 — 9 ALY
4 8) 5 185
201
7

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

L C=3Trung binh nhidu ném —o—Thp nht tuyét d6i ) e T b 6 evesesUnear{Thkp ket 1)

Hinh 4. (a) Nhiét d0 cao nhét trung binh va tuyét dbi thang thoi ky 1978-2019; (b) Nhi¢t d6 cao nhét

tuyét doi ndm va xu thé bieén doi.

3.2. Pdc diém mua

Mura bién dong rat rd rét theo khong gian va thoi gian. Tur thang 12 dén thang 4 13 mua
kho vé6i lugng mua trong 5 thang ctia muia kho trung binh chi chiém 6,64%, nim cao nhat
chiém 20,95%, nam thap nhét chiém 0,68% tong lugng mua ca nam. Trong d6 thoi ky chuyén
tiép tir mia kho sang mua mua (thang 4) va tir miia mua sang mua kho (thang 11) ¢ luong
mua chiém 10,81%, ndm cao nhat chiém 20,30%, nim thép nhét chiém 1,98% téng luong
mua ca nim. Mua mua kéo dai tir dau thang 5 cho dén khoang gitta thang 11. Mua mua ciing
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gén lién v6i mua hoat dong cua céc xody thuan nhiét déi hoat dong trén ving bién Tay Thai
Binh Duong va Bién BDong. Lugng mua trong 6 thang mua mua chiém dén 93,20%, nam cao
nhat chiém 99,32%, nam thap nhat chi chiém 79,05% tong lugng mua ca nam.

3.2.1. Thoi ky bt ddu mua mua

Viéc xac dinh ngay bat dau mua mua va két thac 1a hét sirc quan trong cho mot vung
trong diém veé san xuat ndng nghiép va du lich nhat 13 vao thoi ky ndy mua dong 16c cling bat
dau. Trong thoi ky chuyén tlep cting da c6 nhimg dot mua dong nhiét, co khi luong mua rat
16n nhung phan bo khong déu theo khong gian va thoi gian, xay ra trong mot vai ngay roi sau
d6 1a kho han tiép tuc. Ngay bat dau mua mua sém nhat thoi ky 19782019 1a ngay
14/4/1999; Ngay bat dau mua mua mudn nhit 1a ngay 03/7/1981; Ngay bat ddu mua mua
trung binh 1 ngay 18/05; Bién thién ngay bat dau mua mua thoi ky 1978-2019 1a 81 ngay.

3.2.2. Thoi ky két thic mia mua

Ngay lgét thiic mua mua tai Cang Long (Tra Vinh) thuong két thuc mua mua vao tir cudi
thang 10 dén 20 ngay dau thang 11 (Hinh 5a, 5b).

NGAY BAT DAU MUA MUA TAI CANG LONG (TRA VINH) THOI KY 1978 + 2019 ( a NGAY KET THUC MUA MUA TAI CANG LONG (TRA VINH) THO KY 1978 = 2019 (b)

s
g
 J

Ngay bit dau
F

______________________________________

[INgay bit déu miia mua ——Ngiy bt diu mya TBNN ++ww«Linear (Ngdy bit déu miia mufa) =INgiy kétthic mia mua — Ngdy kétthic mua TBNN .« Linear (Ngay két thic mia mua)

Naiy bit diu mia mua som nhat thei ky 1978 = 2019= 14/04/1999; Ngay bit diu miia mua mugn nhat thei ky 1978 + 2019= 03/07/198t, Ngay kétthic miia mida s6m nhit thé kj 1978 + 2019= 05/10/1981; Ngay ket thic mia mua mugn bt thai ky 1976 + 2019= 05/12/1999;
Ngay bt dau miia mua trung binh thai ky 1978 + 2019= 18/05; Bié thién ngay bét dau miiamua thei kj 1978 = 2019= 81 ngay, Ny két théc miia mua trung binh thaf kj 1978 = 2019= 27/10;Bién thién ngdy ket thic mia mua thé ky 1978 + 2019- 62 ngy

Hinh 5. (a) Ngay bit dau mua mua thoi ky 1978-2019; (b) Ngay két thic mua mua thoi ky
1978-2019.

3.2.3. Phan b lugng mua thang

Mula mua & Tra Vinh tir thang 5 dén thang 11 kéo dai trong 7 thang. Luong mua trong
mua mua qua cac nim bién dong kha 16n phan phdi kha déu trong cac thang mua mura, trir
thang 4 va thang chuyén tiép tir mua kho sang miia mua thang 11, con sudt trong 6 thang tir
thang 5 dén thang 10, lugng mua cac thang bién dong kha 16n. Thang c6 luong mua 16n nhit
thuong xuat hién vao cac thang 8, 9, 10, lugng mua trung binh cua thang nay vao khoang
230-290 mm nhiing ndm mua 16n luong tai day Ién to1 gan 500mm/thang. Trong mua mua
do anh huong cua nhiéu yéu té nén trong thoi ky nay thuong xuat hién cac dot giam mua,
hang ndm co tu 3 dén 5 dot giam mua, cac dot giam mua thudng kéo dai tir 4 dén 10 ngay xay
ra voi tan suat nhidu hon, con nhitng dot giam mua dai ngay tor 11 dén 15 ngay thi xay ra it
hon khoang 01 dén 02 dot trong nam, nhirg dot giam mua c6 sb ngay >15 thi rat hiém xay ra,
khoang 5 dén 10 nam mai c6 01 dot. Cac thang trong muia kho tir thang 12 dén thang 4 nim
sau, Tra Vinh tir thang 12 dén thang 3 lwong mua trung binh khong vuot qua 50 mm, ¢ it
ndm lugng mua thang trong thoi ky nay trén 100 mm, riéng céc thang 11 va thang 4 tai day c6
lwong mua trung binh trén 100mm. Tuy vay, c6 nhitng ndm dj thudng lwong mua co thé cao
hon rit nhiéu gdy ra mua trai mua. Tir thang 5 dén thang 6 luong mua trong cac thang nay
tang 1én o rét, pho bién trén 180-220 mm c6 nam lwong mua thang rat cao 1én trén 400mm,
nhung c6 nam lwong mua dudi 100 mm. Thang 11, 12 lwong mua bét dau giam dan va
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chuyén qua muia kho cac noi chi con phd bién tir 50-120 mm (Error! Reference source not
found.10, 11).

LUQNG MUA TRUNG BINH THANG CANG LONG (TRA VINH) THOI KY 1978 + 2019 TY LEPHAN BO LUGNG MUA TRUNG BINH THANG (%) TRONG NAM b
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Hinh 6. (a) Lwgng mua trung binh thang thdi ky 1978-2019; (b) Phan bd lwong mura thang trong nim
thoi ky 1978-2019.

3.2.4. Phan b luvong mua nim

Luong mua trung binh nhidu nim ciia Tra Vinh phan bd ¢ sy phan héa manh theo thoi
gian. Chénh léch luong mua gita cic nam c6 lwong mua nhiéu nhat va nim co6 lugng mua
thap nhat 1én dén 300 mm. Nam 2008 co lugng mua cao nhat nim 2.042 mm; Nam 1990 c6
lwong mua thap nhat nim 1.240 mm, lwong mua trung binh ndm 1.608 mm. Hé s6 bién thién
luong mua nam Cv = 13,51% (Error! Reference source not found.).
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Lugng mua cao nhat ndm = 2.042 mm (2008); Lugng mua thap nhat ndm = 1.240 mm (1990) Trong véng 42 ndm, lwgng mua cé "““_hé‘ tang: 23 mm.
Lugng mua trung binh ndm = 1.608 mm. Hé s6 bién thién Cv = 13,51% Tuong dwong 1,12% so v&i TBNN

Hinh 7. Luong mua nim va xu thé thoi ky 1978-2019.

3.2.5. Phan b6 sb ngay mua thang

S6 ngay mua trung binh thang tap trung vao cac thang tu théng 5 dén thang 10 phd bién
tir 17-22 ngay/thang, cac thang chuyén mua (thang 4 va 11) s ngay mua trung binh 5-10
ngay/thang, cac thang mua kho tir thang 12 dén thang 3 s6 ngay mua rat it trung binh 1-5
ngay/thang (Error! Reference source not found.).

3.2.6. S6 ngay mua trong nim

S6 ngay muwa nim trung binh nhleu nim cta Tra Vinh phan b 0 sy phan hoa manh theo
thoi gian (Hinh 8b). Chénh 1éch sO ngay mua gitra cac nam co so ngay mua nhiéu nhét va
nam c6 sd ngdy mua thap nhét 1én dén 88 ngay. Nam 1999 c6 s6 ngay mua nhiéu nhat nim
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189 ngay; Nam 1981 co s’(A’) ngdy mua it nhat 101 ngay, s6 ngdy mua trung binh nim 145
ngay. H¢ so bién thién sO ngay mua ndm Cv = 10,88% (Error! Reference source not
found.).

3.2.7. Sb ngay c6 mua trén 50 mm

Hang nam tai Tra Vinh déu co luong mua trén 50 mm, c6 thé anh huong khong thuan loi
dén san xuét va doi sdng. Theo sd liéu thdng ké vé sd ngdy mua > 50 mm thoi ky 1978-2019.
Niam 2011 ¢6 s6 ngay mua > 50 mm nhiéu nhat nim 13 ngay; Nam 1991 s6 ngay mua > 50
mm it nhat ndm 1 ngay, S6 ngay mua > 50 mm trung binh nim 4,9 ngay. Hé s6 bién thién Cv
=57,65% (Error! Reference source not found.).
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Hinh 8. (a) S6 ngdy mua thang thoi ky 1978-2019; (b) S6 ngay mua nim va xu thé thoi ky
1978-2019; (c) S6 ngay muwa > 50 mm niam va xu thé thoi ky 1978-2019; (d) S6 ngay mura thang thoi
ky 1978-2019.

3.2.8. Lugng mua cuc tri

Luong mua ngay cuc tri trong cac thang thoi ky 1978-2019 tai Tra Vinh 167,5 mm
(26/9/1979), ngoai trur thang 12, 1, 2 cac thang con lai lwong mua cyc tri déu trén 100 mm
(Error! Reference source not found.).

3.3. B¢ am khéng khi

Tra Vinh 1a viing giap bién nam trong khu vyre chiu anh hudng ciia gié mua, d6 am trung
binh nam vao khoang 84%. Do 4m c6 gia tri cao vao thoi ky clia miia mua kéo dai tir thang 5
dén thang 11 c6 gia tri trung binh nam trén 85-87%. Thang 4m nhat 1a thang 9 dén thang 10
v6i dd am vao khoang 87-88%, day ciing 14 thang ma luong mua c6 gia tri 16n nhat nim. Do
am thudng co gia tri nho vao cac thang mua kho, d6 am trung binh thang thudng thay ¢ mua
kho 12 78-80%, thang 02, 3 ¢6 d6 am thap nhat dudi 80%. Do am trung binh ctia thang c6 gia
tri 16n nhat va nho nhat chénh 1éch khoang 10% (Error! Reference source not found., 9b).
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D06 am khong khi thip nhét hai muia kho va mua déu c6 thé xudng khac voi khong khi
trong muia mua, vi chung anh huéng cta hai loai khéi khéng khi khac nhau hoan toan d6 am
thip nhat dudi 50%, nhung lai khac nhau do ban chét kho ctia khong khi trong mua déng. Do
am thap nhat tuyét d6i trung binh 54%, cao nhit 75% (1995), thap nhét 35% (2017) (Error!
Rgference source not found., 9d).
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Hinh 9. (a) P9 4m trung binh thang thdi ky 1978-2019; (b) D6 4m trung binh nim va xu thé bién d6i;
(c) P6 4m thap nhit thang thoi ky 1978-2019; (d) P6 4m thap nhit ndm va xu thé bién dbi.

3.4. Béc hoi

Téng luong bdc hoi kha nidng nim ¢ Tra Vinh kh4 cao. Hang nim tong lwong bdc hoi
trung binh dat 861 mm, phan b kha déu theo cac thiang mua muwa, mua kho 16n hon, nim
1978 ¢6 tong lwong bdc hoi 16n nhat 1.1701 mm, nam 1999 c6 tong lwong bdc hoi nhod nhét
689 mm. Céc thang mua kho tir thang 12 ndm nay dén thang 4 nam sau dao dong tir 71-110
mm/thang, trong d6 thang co tong luong bdc hoi cao nhét 14 thang 3, 4 dao dong tir 100110
mm. Sang cic thang mua mua tong lugng bdc hoi giam 1 rét dao dong tir 5070 mm va
thang c6 tong lugng bdc hoi nho nhat 1a thang 9,10 1a 52mm, thoi gian ndy tring véi thoi gian
mua mua chinh & Tra Vinh. Tong luvong bdc hoi ngay theo trung binh nim dao dong tir 02—04
mm. (Error! Reference source not found., 10b).
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Hinh 10. (a) Tong lugng bdc hoi thang thoi ky 1978-2019; (b) Tong lugng bdc hoi ndm va xu thé bién doi.

3.5. S6 gio ndng
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Do nam & vi d6 thap, quanh nam d6 dai ban ngay 16n lai thém hang ndm c6 ca mot thot
ky mua kho troi it may keo dai 5 thang nén Tra Vinh la mét trong nhiing noi c6 thoi gian ning
nhiéu. Tong s0 gio nang trung binh hang nam tai Tra Vinh 2.490 gi¢, nam c6 sO gio nang cao
nhat 1én dén 2. -871gi0, nam co s6 gio nang thip nhat 1.858 gid (2005), tir nam 1980 dén nam
2019 xu thé s6 gi0 nang ¢ khuynh huéng giam dan. Trong subt cac thang mua kho tir thang
12 dén thang 4, sé gio ning trung binh mdi thang dao dong tir 200-280 gid, mdi ngay trung
binh ¢6 téi 7-9 gio. Trong mua kho tir thang 12 dén thang 4 1a cac thang co6 thoi gian nang
nhiéu nhat trung binh hang thang c6 tir 220-250 gi¢. Cac thang it nang la nhiing thang mua
mua, sd gio nang trung binh hang thang trong khoang trén dudi 160 gio, trung binh moi ngay
5-6 gio. Thang it nang nhat 13 thang 8, 9 va 10, trung binh hang thang tir 160-170 gid nang.
Nhu véy, s6 gio nang cua thang it nang nhét chi xap xi bang mot nira sd gid nang ciia thang
cuc dai. Sy chénh 1éch s6 gid ning ndy ciing phan anh rd nét sy twong phan giita hai mua:
mua kho va miia mua am (Error! Reference source not found., 11b).
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Hinh 11. (a) Tong gid néng thang thoi ky 1978-2019; (b) Tong gid nang nam va xu thé bién doi.

3.6. Ddc diém gio

Khi hau Tra Vinh mang diy du tinh chat chung cta khi hau nhiét d6i gié mua chiu tac
dong boi gio muia dong bic va tdy nam. Do sy bién ddi cac dang hoan luu khi quyén mang
tinh tudn hoan nén ché do gio6 ciing c6 sy bién ddi tuan hoan. Tl thang 5 dén thang 11, huéng
gi6 vu thé 1a Tay dén Tay Nam. Nhitng gi6 c6 thanh phan Dong chiém mat tan suat khong
dang ké. Tir thang 12 den thang 4 nam sau, hudng gi6 thinh hanh vao mua nay la gio Dong
dén bong Nam tan suét cao. Riéng nhimg thang 01 dén thang 4 gi6 thanh phan Dong chiém
wu thé. Gi6 c6 thanh phan Tay c6 tan suat khong dang ké dudi 10% chu yéu 1a cac thang
chuyén mua (Hinh 12a, 12b) [3].

4. Két luan

Nam trong khu vue ndi chi tuyén gié mua, khi hau tinh Tra Vinh mang nhiing dic diém
chung cua khi hau nhi¢t do1 gi6 mua, ngoai ra do vi tri dia ly, tinh chét dja hinh nén khi hau
Tra Vinh mang c4 tinh chét vung khi hau Nam B¢. Nhiét dd cao, néng va lugng mua nhiéu,
khong c6 mua dong lanh. Khi hau co ban chia 1am 02 mua rd rét, mia kho bat dau tir thang
12-4 va mia mua bit diu tir thang 5-11.

Nhiét d9: Tra Vinh c6 nén nhiét d6 cao quanh ndm va it bién dong. Khong c6 mua lanh,
cac thang trong ndm la mua nong, chi c6 02—03 thang 1a mua mat. Nhiét 4 khong khi trung
binh nim khoang 26,8 °C. Nhiét d6 cao nhét 1a 37,7 °C (thang 5/2016), nhiét 4o thap nhat
17,1 °C (thang 01/2014). Sy bién ddi vé nhiét do khong khi trung binh c6 nén nhiét do ting rat
dang ké tir nam 1978 dén nay.

Mua: Luong mua nam ¢ Tra Vinh c6 su phan héa manh theo khong gian, thoi gian trong
nim. Tong luong mua trung binh nim 1.608 mm. Ngay bat ddu mua mua trung binh khoang
18/5; ngay két thiic mia mua khoang 27/10.
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Lang gi6 (%): 33.59 ITD gi6 TB: 1.53m/s |Hu'é'ng manh nhat W 25m/s (11/09/1998)

Lang gi6 (%): 27.66 | TD gié TB:
N=Bic; NNE=Bi D%

ic. NE =Dong Bic, ENE = Dong Dong Bk, E = Déng, ESE =Déng Déng Nam;
¢ Nam; SW= Tiy Nam; WSW = Tiy Téy Nam;

Ghi chii: Huong: N=Bic NNE =Bk Dong Bic; NE =Déng Bic, ENE =Déng Déng Bk, E =Déng, ESE =Déng Déng Nax,
= SE=% ; SW= TiyNam; WSW = Tiy Tiy Nam;

Hinh 12. (a) TAn suit gi6 mua kho thoi ky 1978-2019; (b) Tan suét gié mua mua.

bong gop cua tac gia: Xay dung y tudng nghién ctru: N.C.T., N.D.Q.; Lua chon phuong
phép nghién ctru: N.C.T., N.D.Q.; Xt 1y s0 licu: N.C.T; Viét ban thao bai bao: N.C.T.,

N.D.Q.; Chinh sua bai bao: N.C.T., N.b.Q.

Loi cam on: Nghién ctru ndy dugc thuc hién dudi sy tai trg cua dé tai nghién curu khoa hoc
cap tinh Tra Vinh. Bén canh d06, tap the tac gia tran trong cam on sy gitip do cua lanh dao Pai
Khi tugng Thiy van khu vyue Nam B9 thuc hién nghién ctru nay.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gid, chua dugc cong bo & dau, khong duge sao chép tir nhitng nghién ctru trude day; khong co

su tranh chép loi ich trong nhom tac gia.
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Research on climate characteristics of TraVinh Province

Dang Thanh Tam!, Nguyen Thi Phuong Chi?
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2Ho Chi Minh city University of Natural Resources and Environment;
ntpchi@hcmunre.edu.vn

Abstract: For the rational use of climate resources, analysis and assessment of climate
resources are needed. Research results indicate that Tra Vinh has a typically tropical
monsoon and climate, with abundant rainfall, high and uniform temperatures, and high
humidity all year round. Many climate variables, such as monthly average temperatures, do
not show a large month—to—month variation. However, many variables exhibit prominent
diurnal (or daily) variations from hour to hour, indicating the strong influence that solar
heating has on the local climate. Tra Vinh’s climate is characterised by two monsoon
seasons separated by inter—-monsoonal periods. The Northeast Monsoon occurs from
December to early April and the Southwest Monsoon from May to November. The
temperatures in Tra Vinh vary slightlyfrom month to month. April and May have the
highest average monthly temperature and December and January have the coolest ones.
Based on the results of the characteristics of Tra Vinh province, it is possible to achieve
sustainable development and protect the area in the context of climate change.

Keywords: Temperature; Precipitation; Humidity; Evaporation; Sunshine; Wind.
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Tém tit: Trong du béo thoi tiét diém hién nay tai Viét Nam, dé tién hanh thuc hién bai toan
danh gia chit lugng du bao cac yéu tb du bao s& duge phan chia thanh hai loai: bién theo pha
(phan nhom) va bién lién tuc, d6i véi mdi loai bién s& yéu cau tinh toan cac chi s sai s6 du
bao va ap dung ky thuat phan tich khac nhau. Trong pham vi nghién ctu nay, Chung toi su
dung phuong phap chuan danh gia chit luong du bao bang su két hop cua hai ki thuat phan
tich toan d tu diém va phén tich tham s, 4p dung danh gia chit luong du bao yeu t6 nhiét
d6 cuc tri ngay (bién lién tuc) trong thang 4 nam 2020 cho diém Ha Noi bang phan mém tu
dong danh gia khach quan chat luong du bao. Ket qua nghién citu cho thiy sai s6 du bao
nhiét d6 tdi cao 16n hon sai s6 du bao nhiét d6 tdi thap va gia tri nhiét do cyc tri ¢ cac han dy
bao da phan thuong du bao thip hon so v6i gia tri quan tric, ngoai ra con rat nhiéu thong tin
khac rét hitu ich vé chit luong du béo, két qua nghién ctru s€ trg giip Dy bao vién va nguoi
quan 1y kip thoi diéu chinh du bao va c6 ké hoach nghién ctru, cai tién va phat trién nang cao
trinh d0 du bao trong tuong lai.

Tir khéa: Dy bao diém; Panh gia chit luong du bao; Phuong phap chuin.

1. Mé dau

T6 chirc khi twong thé giéi (WMO) da phat hanh tai liéu vé cac phuong phap danh gia
chat luong du bao, ‘cac phuong phap danh gia chat lugng du bao duge néu ra chu yéu la thong
ké véi cac tham sd. Can luu ¥ 1a trong danh gia chat luong du bao, WMO rét coi trong vé
phuong phap, WMO da to chtrc téi 7 Hoi thao qudc té vé phuong phap danh gia du bao, Hoi
thdo gan day nhat duoc t6 chirc vao thang 5/2017 tai Dirc voi chu dé: Phuong phap danh gia
du bao theo khong gian va thoi gian [1,3]. C6 nhiéu k¥ thuat dung dé danh gia chét luong du
bao, k¥ thuit dugc su dung nhiéu 1a ly thuyét [2-4], theo d6 co 3 van dé can danh gia: (1) bo
chinh xéc: dugc tinh bang nhiéu cong thirc phirc tap cho két qua d6 chinh xac du bao dugc so
sanh boi tan suat phan bd khac nhau giita gia tri du bao va quan trac; (2) K§ nang: duoc danh
gia boi gia cac théng tin dugc thém vao trong qua trinh du bao; (3) Do tin cdy: cho biét sy
quan hé chit ché giira gia du béo véi thuc té, y nghia ctia né cho biét phuong phap du bao co
“d6 tin cay” dugc dam bao hay khong. Vi ba ndi dung néu trén, nghién ctru lua chon yéu tb
dur bao 1a nhiét do cuc tri dé 1am dbi twong nghién ctru img dung phuong phép chuan danh gia
chat lugng du bao.

2. S6 liéu va phwong phap nghién ciru

2.1 Nguon so liéu dau vao

Tap chi Khi twong Thuy van 2020, 717, 67-77; doi:10.36335/VNJHM.2020(717).67-77  http://tapchikttv.vn/
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Nguon s6 liéu dau vao 13 sé liéu du bao nhiét do cuc tri ngay thang 4 nam 2020 cia
Trung tdm Du béo khi tuong thuy van (KTTV) quéc gia, du bao cho 63 diém dic trung cia
63 tinh/thanh phd ctia Viét Nam, véi han du bao tir 1 dén 10 ngay va s6 liéu quan tric nhiét o
cuc tri twong tng vai cac vi tri cua dlem du bao cua 63 tram khi tuong dé so sanh va tinh toan
cac chi sb sai s6 cua du bao cta yéu t6 nhiét d6 tdi cao (Tx) va nhiét do tbi thap ngay (Tn).

2.2. Phwong phdp chudn danh gi chdt lwong dw bdo

Phuong phap dénh gia chat luong b dién 1a phuong phap thi giac (eyeball), cach phd
bién 1a trinh bay dit liéu dudi dang biéu d6 dudng va diém theo thoi gian, sau d6 xem xét gia
tri du bao va quan tric gan hay xa nhau va sir dung phan doan ctia con ngudi dé phén tich cac
sai s6 du béo.

Phan mém tu dong tinh todn cac chi s6 sai 6 du bao: Bias, ME, MAE, MSE, RMSE, PC
[1].

3. Két qua va thao luin

Sau khi Hé théng thu nhan d'?ly du sd lieu du bao va quan tric, phén mém dya trén co s&
dir liéu da co sé ty dong tinh toan théng ké cac chi sd sai s6 du bao nhiét do cuc tri ngay va
hién thi két qua chit luong du bio cua tirng diém riéng biét v6i han du béo tir 1 d¢én 10 ngay
tai 63 diém dy bao. Két qua danh gia chat luong du bao nhiét do cyc tri ngay cua cac han du
béo tir 1 dén 10 ngay trong thang 4/2020 cho diém Ha Noi duoc dan ra trong Hinh 1.

iy

Jemtérgon

(a) (b)

Hinh 1. Két qua du bio va quan tric Tx (a) va Tn (b) thang 4/2020 cua diém Ha Noi.

K&t qua hién thi trén phan mém (hinh 1a va 1b) chia 2 phan: bén trai 1a bang di ligu gom:
M3 diém du bao, Ngay du bao, Dit liéu du bao (Cot: Gid tri FC) va Gia tri quan tric (Cot: Gid
tri Obs), bén phai 1a cac dang biéu do mo ta gia tri du bao va quan tric cia cic ngay trong
thang, co thé xem két qua cua ting han du béo khac nhau.

Két qua danh gia chat luong du bao c6 dugc thong qua viée phan tich biéu d6 va phan
tich tham s6 thng ké s& dugc trinh bay duéi day:

3.1 Két qua phan tich biéu do

Két qua du bao cua cac han dy bao dbi véi yéu té nhiét do cuc tri cac ngay trong thang
4/2020 duogc hién thi bang ba loai biéu db:

- Biéu d0 dwong (Hinh 2a) 1 bién trinh nhiét do cyc tri: mau do 1a gia tri nhiét d cuc tri
ngay du bao, mau vang 1a gia tri nhiét d6 cuc tri ngdy quan tric;

— Biéu d6 diém c6 toa do 1a cac gia tri cuc tri dy bao va gid tri cuc tri quan tric ciia cac
ngay trong thang 4 (Hinh 2b);

— Biéu dd diém gia tri sai s& du bao theo thoi gian (Hinh 2c).

Do khuon khé cua bai bao, ching t6i chi dan biéu dd két qua du béo va quan tric nhiét
cuc tri ngdy voi cac thoi han dy bao: 1, 3, 5, 7 va 10 ngay.
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Két qua dy bdo nhiét do tdi cao ngay cua 5 han du bdo nay dugc trinh bay tir Hinh 2 dén
Hinh 6.

Bieu do Bidu 30 dutng (F & O) v Biéu ad RN v Bidu dd. Biéu ab diém (F-0) b4
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(a) Bicu d6 duong gia tri quan trac  b) Biéu d6 diém gia tri quan trac va c¢) Bicu do sai so gia tri quan trac va du

va du bao du bao bao

Hinh 2. Két qua dy bdo va quan trac nhiét d6 tdi cao ngay, han dy bao 1 ngay.

Biéu db Biéu 65 duéng (F& 0) ¥ Biéu dé. Biéu 8 diém (F & 0) v

aidu a8 awimg Bidu &6 dang iém Bidu a aiém

rc [ll-oes [ O-0
a) Bieu do duong gia tri quan trac va  b) Biéu d0 diém gia tri quan trac va c¢) Biéu d0 sai so gia tri quan trac va du
du bao du bao béo

Hinh 3. Két qua du bao va quan tric nhiét d6 tdi cao ngay, han dy béo 3 ngay.
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a) Biéu do duong gia tri quan trac  b) Bi€u do diém gié tri quan trac va dy  ¢) Biéu d0 sai sO gid tri quan trac

va du bao bao va du bao

Hinh 4. Két qua du bio va quan tric nhiét do t6i cao ngay, han du bio 5 ngay.

Phan tich trén biéu do duong (Hinh a) ctia cac han du bao cho thay, bién trinh gia trj nhiét
do tdi cao ngay trong thang 4 quan trac dugc va gia tri nhiét do t6i cao dy bao tuong d6i sat,
xu thé bién doi hang ngay cua nhiét do t6i cao déu dugc du bao diéu chinh kip thoi, diéu d6 co
nghia d6 tin cdy va 6n dinh cta phuong phap va cong cu du béo. Riéng han du bao 10 ngay
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(Hinh 6a) da dy bdo ngugc xu thé: du bao nhiét do géi cao tang trong khi thuc té giam, dan
dén sai s0 16n: 12,4°C (du bao Txq=31,0°C, quan trac TXobs—=18,6°C).

— R v idu ab Biéu 65 diém (F & O) v Biéu 06 Si8u b iEm (F -0

i o
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rc Ml-ons B oo
a) Biéu d0 duong gia tri quan tric  b) Biéu d6 diém gi4 tri quan tric va c¢) Biéu d sai s6 gid tri quan tric va du
va du bao du bao bao

Hinh 5. Két qua dy bao va quan trac nhiét d6 tdi cao ngay, han dy bao 7 ngay.

Biéu do dwong Bidu 48 dang diém Bidu a8 giém
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a) Biéu d6 duong gia tri quan tric  b) Biéu db diém gia tri quan tric va dy  c) Biéu dd sai s gia tri quan trac va du

va du bao bao béo

Hinh 6. Két qua du bao va quan tric nhiét do tdi cao ngay, han dy bao 10 ngay.

Phén tich trén biéu do diém (b) cho chung ta thém théng tin chi tiét hon vé két qua du
bao: 6101 voi han du bao 1, 3 va 10 ngay cac diém c6 xu the tap trung trén duong phan giac voi
hé sb goc twong duong, xap xi bang nhau, mic du sai sé cac han du bao 1a khac nhau nhung
cho thay d6 6n dinh cta du bao 1a rat tét, riéng d6i v6i cac han du bao 5 va 7 ngay, do 1éch cua
du bao so voi quan tric 16n hon & nhiing ngay c6 nhiét do cao.

Phan tich trén biéu do diém sai s6 du bao (c) cho thiy phan nhiéu gia tri du bdo déu duéi
ngudng gia tri thyc do (), murc do sai sO ciia gia tri dy bao va quan trac voi gia tri dy bao la
rat khac nhau tai cac han du béo, riéng han dy bao 10 ngay c6 sé diém sai s6 1éch 4m nhiéu
hon sai s6 dwong, bén canh d6 c¢6 nhitng diém nam cach xa can dugc phan tich chuyén sau dé
tim nguyén nhan duc rut kinh nghiém dy bao sau nay.

Két qua du bao nhiét do ti thip ngay ciia 5 han du bao nay dugc trinh bay tir Hinh 7 dén
Hinh 11. Phén tich trén biéu d6 dudng (a) clia cac han du bao cho thay bién trinh gi4 tri quan
trac ciia nhiét d¢ tdi thap ngay va gid tri nhiét do t6i thap du bao trong thang 4 la tuong d6i
sat, xu thé bién d6i hang ngay cua nhiét 4o toi thap & hau hét cac han du bao déu rat tot, riéng
han du bao 5 va 7 ngay (Hinh 9 va 10) c6 sai s0 16n do du bao ngugc xu thé so véi thuc té,
diéu d6 cho thdy nhitng ngay nay di c6 su dot bién vé thoi tiét va cac han du bao nay di chua
kip thoi du bao chinh xéc sy bién dong ciia thoi tiét.
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va du bao bao bao

Hinh 7. Két qua du bao va quan trac nhiét do tdi thap ngay, han dy bao 1 ngay.
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Hinh 8. Két qua du bao va quan tric nhiét d6 toi thdp ngay, han dy bao 3 ngay.
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a) Biéu dd duong gia tri quan tric  b) Biéu db diém gia tri quan tric va dy  ¢) Biéu dd sai s6 gi trj quan tric va dy
va du bao bao bao
Hinh 9. Két qua du bio va quan tric nhiét d6 t6i thip ngay, han du bio 5 ngay.
Phan tich trén biéu d6 diém (b) cho thiy murc do tip trung ctia cac diém chi 6n dinh & cac

han dyu bao 1 va 3 ngay, ngoai ra dbi voi cac han du bao khéac (5 va 10 ngay) muc do phan tan
ctia cac diém 1a rat rong, thuong xay ra & cic ngay co nhiét do thap. Piéu d6 co nghia sai sb
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dy bao nhiét d6 toi thép s tuong ddi cao va dic biét cao & nhiing ngay c6 nhiét do thép va 6n
dinh va chinh x4c hon ¢ nhiing ngay c6 nhiét do cao.
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a) Biéu do duong gia tri quan trac  b) Bi€u d6 diém gia tri quan trac vadu  c¢) Bieéu do sai sO gia tri quan trac va du

va du bao bao bao

Hinh 10. Két qua du bao va quan tric nhiét d¢ ti thap ngay, han du bao 7 ngay.
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va du bao bao béo

Hinh 11. Két qua du bio va quan tric nhiét d6 tdi thap ngay, han du bao 10 ngay.

Phan tich trén biéu d6 diém sai s du bao (c) cho thiy ciling gidng nhur dy bao nhiét do toi
cao ¢ trén, phan nhiéu gia tri du bao nhiét d6 t6i thap trong thang 4 déu dudi ngudng gia tri
thuc do (), diéu nay phan anh rat 1o trong Hinh a khi ma duong bién trinh dy bao luén thap
hon so v6i duong bién trinh gi4 tri quan trac chung ta c6 thé thay rd nhat & Hinh c, s6 diém
nam dudi hoanh do (0) nhiéu hon s diém nam trén tryc hoanh.

Str dung phuong phap phan tich céc loai biéu d6 nay cac du bao vién sé phan tich danh
gi4 sai s6 du bao ciia phuong phép tir d6 s& c6 nhing diéu chinh kip thoi dé nang cao chat
luwong du bao ndi chung va du bao nhiét do cuc tri noi riéng.

3.2 Két qua tinh todn, phén tich gid tri sai sé dy bdo

Chtic ning ciia phan mém khong nhimng hién thi dit liéu dudi dang biéu d6 ma con tu
dong tinh todn céc chi s6 sai sb du bao dbi voi cac yéu td du bao 1a nhiét do tbi cao ngay
(Hinh 12a) va nhiét do t6i thap ngay (Hinh 12b) theo cac han dy béo khac nhau (tir 1 dén 10
ngay) cho diém du bao Ha Noi thang 4 nam 2020 va hién thi két qua trén giao dién cua phan
mem.

Két qua hién thi trén phan mem (hinh 12a—12b) phéan chia lam hai phan: Bang dir ligu
bén trai 1a dir liéu cac chi so sai s6 cta yéu t6 du bao tinh toan dug (dong thir nhat) bao gdbm
cac chi sé Bias, ME, MAE, RMSE, MSE va PC cua cac han du bao tir 1 dén 10 ngay (cot
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Ngay); Biéu d6 bén phai 1a mé ta gia tri cac chi s6 dbi v6i cac han dy bao khac nhau (c6 3 loai
bi€u do dung dé mo ta cac dir liéu cua tung chi s6 hodc tat ca cac chi s6 do la Biu do dang
duong, Biéu d6 dang cot va Biéu d6 dang diém).
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Hinh 12. (a) Sai s6 du bao nhiét do tdi cao cua cac han du bao; (b) Sai s6 du bao nhiét do t6i thép cua

cac han du bao.

3.2.1 Két qua sai s6 du bao nhiét do t6i cao

— Chi s6 Bias nhén gia tri tir 0,99 dén 1,02 (hinh 13a), trong d6 hau hét cac han du bao do
1éch nhd, trong khi da phﬁn cac han dy béo c6 gia tri Bias < 1 thi han du béo 3, 4 va 5 ngay co6
do léch Bias > 1 cho théy gia tri du bao 16n hon gia tri thyc do, con lai da phz‘?ln cac han du bao
khéc déu du bao thép hon gia tri thuc do. BJ 1éch phan anh mirc dg tin cdy cua han dy bao va
gia tri du bao tdt nhat tai han du béo 3 ngay (Bias = 1,001).

— Chi s6 ME nhan gia tri tir —0,37 dén 0,45 (hinh 13b), trong d6 cac han du bao 2,3 va 4
ngdy c6 sai sO trung binh vai gié tri duong (+) trong khi cac han dy bao con lai c6 sai s6 trung
binh véi gid tri 4m (-), sai s6 16n nhat thudc vé han du bao 4 va 7 ngdy phan anh dang nhu két
qué phén tich chi s6 Bias & trén.
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Hinh 13. (a) Chi s6 Bias cua cac han du béo; (b) Chi s6 ME cta céac han dy bao.

— Chi s6 MAE nhan gia tri tir 1,71 d&n 3,27 (hinh14a), c6 nghia sai s6 tuyét ddi co xu thé
tang dan theo cac han du béo, han cang dai sai sb cang 16n dung véi quy luat chung nhung
trong trudng hop nay co sy bat thudong khi sai s6 ciia han du béo 5, 6 va 7 ngay lai t6t 1én phan
anh quan h¢ cua gia tri du bao va quan tric chit chd hon.

— Chi s6 RMSE nhén gid tri tir 2,18 dén 4,07 (hinh 14b), chi mirc ¢ sai s6 trung binh cua
du bao cac gia tri sai s6 ¢6 xu thé tang dan theo cac han du bao, han cang dai sai s6 cang 16n
sai 86 cling giong nhu biéu dd chi s6 MAE ddi voi cac han dy béo.

— Chi s0 MSE nhén gié tri tir 4,76 dén 16,59 (hinh 14c¢), chi murc do sai ) trung binh cua
du bao cac gia tri sai $6 6 xu thé tang dan theo cac han dy bao, han cang dai sai $b cang lon
vé ban chat ciing gidng nhu biéu d6 chi sé RMSE va MAE.
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— Chi s6 PC nhan gia trj tir 0,46 dén 0,81 (hinh 14d), chit lvong du bao tot nhit tai cac
han dy bao 5, 6 va 7 ngdy, thip nhat d6i véi han du bao 2 va 10 ngay (0,46).
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Hinh 14. Chi sb danh gia cua cac han du bdo: (a) MAE; (b) RMSE; (c) MSE,; (d) PC.

3.2.2 Sai sb du bao nhiét d6 tdi thap

— Chi s6 Bias nhan gia tri tir 0,96 d&én 0,99 (hinh 15a), giéng nhu sai s du bao nhiét 4o
tdi cao, hau hét cac han du bao c6 do 1éch nho (Bias<1) cho théy céc han du bao déu du bao
nhiét do toi thap thap hon gia tri quan tric. Han du bao 3, 4, 5, va 6 ngay c6 do léch Bias~1
phan anh chit luong du bao tét, 6 1éch du bao tot nhit tai han dir bao 3 ngay (Bias = 0,99).
Do 1énh tai cac han du béo 7, 8, 9 va 10 cho thay sai s6 du bao 16n nhat.

— Chi s6 ME nhén gia tri tir —0,22 dén —0,94 (hinh 15b), phan anh gié tri du bao nhiét do
tdi thép trong tat ca cac han dy bao déu thép hon gié tri thuc do. Han du béo 3, 4, 5 va 6 ngay
c6 sai s6 trung binh nho nhét, sai s 16n nhét thudc vé han du bao 7, 8, 9 va 10 ngay tuong
ddng v6i két qua phan tich chi sb Bias & trén.

— Chi s6 MAE nhén gia tri tir 1,02 dén 1,66 (hinh 15c¢), c6 xu thé ting dan theo cac han
du bao, han cang dai sai s6 cang 16n ding véi quy luat chung.

— Chi s6 RMSE nhan gia tri tir 1,36 d&én 3,42 (hinh 15d), chi mtrc d6 sai sé trung binh ctia
du bao cac gia tri sai $6 6 xu thé tang dan theo cac han dy bao, han cang dai sai $b cang lon
tuong tu nhu biéu dd chi s6 MAE.

— Chi s6 MSE nhén gié tri tir 1,86 dén 11,87 (hinh 15¢), chi muc d6 sai sb trung binh cia
dur bao céc gia tri sai sd c6 xu thé ting dan theo cac han du béo, ban chit ciing gidng nhu biéu
dd chi s6 RMSE va MAE.

— Chi s PC nhén gié trj tir 0,66 dén 0,93 (hinh 15f), chit luong du béo tot nhét tai cac
han du béo 4, 5 ngay (PC = 0,93), thdp nhat d6i v6i han du bao 10 ngay (PC = 0,66).
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Hinh 15. Chi sb cua cac han du béo: (a) Bias; (b) ME; (c) MAE; (d) RMSE; (e) MSE; (f) PC.

Dé o thé xem két qua chét lugng dy bio mét cc tdng quan nhét cia tat ca cac diém dy
béo, tir d6 ¢6 thé so sanh, danh gia chat luong du bao cua diém Ha Noi thang 4 nam 2020 véi
tat ca cac diém du bao khac (Hinh 16), nguoi dung c6 thé lya chon Pon vi du bao, Yéu tb du
bao, Thoi gian va Han du bao sau d6 kich vao nut Xem thong tin khi d6 giao dién s& hién thi
cac thong tin theo yéu cdu ciia nguoi sir dung tai trang chu cua h¢ thong phan mem

Ban do _phéan b chat lugng du bao cua ting yéu to cho chung ta biét chi tiét chat luong
clia tung diém dy bao ciing nhu tong quan chung cua tit ca cac diém du bao tir d6 cung cap
rat nhiéu théng tin bo ich cho nha quan 1y ciing nhu dy bao vién.
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Hinh 16. Chit luong du bao nhiét do cuc tri diém Ha Noi thang 4 nam 2020: (a) Chét luong du bao
Tx; (b) Chét luong du bao Tn.
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4. Két luan

Phian mém danh gia chit luong dy bao thoi tiét diém duogc xay dung trén co sd Iy thuyét
cua cac nha khoa hoc, huéng dan cia WMO va quy dinh cua Viét Nam [1. 9]. Trong khuén
khé ndi dung bai viét nay Tac gia da lya chon yéu t6 nhiét d6 cuc tri ngay dé trinh bay mot
trong rat nhidu tinh ning ctia phan mém danh gia chat lugng dy bao thoi tiét diém nham muc
dich gidi thi¢u mot phuong phéap pho blen dung dé danh gia chat luong du bao cho diém Ha
Noi trong thang 4 nam 2020 cua yéu t6 nhiét d6 cuc tri bing k¥ thuét toan do tu diém va Tinh
toan, phan tich cac tham s sai s6 du bao cho ta két qua:

— Sai s6 dy béo nhiét do tdi cao 16n hon sai s6 dw bao nhiét do t0i thap;

— Gia tri nhiét d6 t6i cao du bao cao hon gia tri quan trac & mot vai han du bao nhung da
phan thuong du bao thap hon so voi gia tri quan trac, nguoc lai dbi véi gid tri nhiét do ti thap
thudng du bao thip hon so véi gia tri quan tric;

— Chét lugng du bao ca nhiét do t6i cao va t6i thap dat murc trung binh v6i han dy bdo 1
ngay va giam xuong tai han 2 ngay sau d6 tang lén va dat chat luong tt nhat tai han du bao 3,
4 ngay roi giam dan xuong thap nhét tai han dy bao 10 ngay.

Viéc str dung két hop dong thoi hai ki thuat phan tich gitip cho viéc danh gia chat luong
du bdo dugc nhanh chong va chinh xéc, sai s6 du bao tinh duoc cua tung yéu td du béo 1a
thude do kiém tra murc d6 chinh xac cua gia tri du bao va gia tri quan trac thuc té, dam bao san
pham dy bao thoi tiét cung cip va dap ung dugc yéu cau ngudi sir dung, dam bao tinh hiéu
qua cua h¢ thong cung cap san pham du bao thoi tiét, dam bao do tin cdy va gia trj cua co
quan cung cap san pham du bao thoi tiét.

Két qua ciia phan mém danh gia chat luong du bao yéu t6 nhiét d6 cyc tri cho diém Ha
Noi, trong thang 4/2020 chua phan 4nh gi nhiéu trong ndi dung cia bai toan danh gia chat
luong du bao, nhung két qua ban dau nay c6 thé hira hen s& c6 thé cung cip cho dy béo vién
c6 thong tin dé kip thoi hiéu chinh hé thong du bao, trong twong lai khi phan mém nay duoc
chinh thirc dua vao hoat dong nghiép vu trong khoang thoi gian du dai, voi dir liéu du 16m, khi
d6 két tinh toan cac chi s6 sai s6 du bao ctia phan mém s& cung cap nhiéu thong tin hiru ich va
du do tin cdy hon gitp cac nha khoa hoc nghién ciru, phan tich va phat trién san pham du bao
moi dong thoi phuc vu cac nha quan 1y hd tro ra quyét dinh chi dao, diéu hanh chinh xac va
dat hiéu qua cao.

bong gop cua tac gia: Xay dung y tuong nghién ctiru: LDT, NVL; Lya chon phuong phép
nghién ciru: LDT, NVL; Xir Iy s6 liéu va tinh toan: LDT; Viét ban thao bai bao: LDT; Chinh
sua bai bado: NVL.

Loi cam on: Nghién ctru trén dugc thuc hién dudi su tai trg cua dé tai nghién ctru khoa hoc
cdp BO TNMT, mi s6: TMMT.2017.05.11. Vi vay, trudc tién Chung toi xin giri dén cac
chuyén gia khi tuong thity van cling tap thé cac cong tac vién thuc hién dé tai: “Nghién ciru
xay dung hé théng tw dong danh gia khach quan chat lwong dw bdo tai cac diém trén khu vuee
Viét Nam” 151 cam on chén thanh, sau sic nhat. Dic biét, chung t6i xin chan thanh cdm on
Lanh dao Tong cuc Khi tuong Thay vin va cac don vi chitc ning di tao diéu kién thuan loi dé
ching toi thyc hién va trién khai ing dung dé tai nay.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugce cong bo ¢ dau, khong duogc sao chép tir nhitng nghién ctru trudc day; khong co
su tranh chap loi ich trong nhom tac gia.
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The results of the automatical software evaluate the point
weather forecast quality of the daily extreme temperature factor

Le Dai Thang!*, Nguyen Viet Lanh?

' HydroMeteorology Information and Data Center: ledaithang.73@gmail.com
2 HaNoi University of Natural Resources and Environment; nvlanh@hunre.edu.vn

Abstract: The weather forecast point in Vietnam, implementing the quality assessment
problem for forecasting factors will be divided into two categories: phase variables
(subgroups) and continuous variables, For each type of variables, it is required to calculate
predictive error index and apply different analysis techniques. In the scope of this study, we
use the standard method of evaluating predictive quality by a combination of two techniques
of analyzing the convergence of the graph and parametric analysis, apply for daily extreme
temperature (continuous variable) in April 2020 for Hanoi points by automated software.
The research results show that the predictive error of the maximum temperature is greater
than the predictive error of the minimum temperature and the extreme temperature value at
the forecast limits is usually lower than the observed value. There are also many other very
useful information about the quality of the forecast. The results of the forecast quality
assessment system will help forecasters and managers to promptly adjust the forecast and
have a plan to research, improve, and develop to improve the level of forecasting in the
future.

Keywords: Forecasting points; Assessing quality forecast; Standard methods.
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BAN TIN DU BAO KHIi TUQNG, THUY VAN THANG 9 NAM 2020

I. TINH HINH KHI TUQNG

1.1 Nhan dinh xu thé thoi tiét dic biét trong thang

Tudn dau thang 9/2020, MJO hoat dong yéu, do d6 sy dong gop vé luong mua khong
nhiéu cho hau hét khu vuc cta Viét Nam.

Du bdo, nira cudi thang 9/2020 dai hdéi tu nhiét déi hoat dong manh, c¢6 kha nang xuét
hién 01-02 xo4y thuan nhiét d6i trén khu vyuc bién Pong (gay mua 16n trén dién rong & khu
vuc Trung Bo va phia Bic Tay Nguyén). Trong thang, tai Bac B c6 kha ning xuét hién 03
dot mua dong; khu vuc Tay Nguyén va Nam Bo dang 1a thoi ky mia mua nén s& xuit hién
nhiéu ngay c6 mua rao va dong (nira cudi thang co kha ning xuat hién mua vira dén mua to).
Khéng khi lanh gia tang hoat dong trong giai doan nira cudi thang 9, gay giam nhiét & Bic
B6 nhung nhiét d6 trung binh thang trén toan qudc phd bién van cao hon trung binh nhiéu
nam (TBNN) cung thoi ky tir 0,5-1,0 °C.

a) Thoi ky tir ngay 01-10/9/2020: Tir ngay 01-05/9, cac tinh Bic BO va Trung BO phd
bién it mua, ngay ning, ving dong bang Bic B va Trung Bo c¢6 ning nong. Tir ngdy 06,
ngay 07 khu vuc Bic BO ¢ mua rao va dong, nhiét d6 & ca Bic B va Trung Bo déu co xu
huéng giam. Tay Nguyén va Nam B0 c6 rao va dong vé chiéu va t6i. Téng lugng mua (TLM)
& Bic Bo va Bac Trung Bo pho bién thap hon TBNN cuing thoi ky tir 20-40%; cac khu vuc
khac thap hon tir 10-25% so vi TBNN cuing thoi ky. Nhiét do trung binh ¢ Bac B va Bac
Trung B9 cao hon (TBNN) cung thoi ky tir 1,0-1,50 °C, cac noi khac cao hon tur 0,5-1,0 °C.

b) Thoi ky tir ngay 11-20/9/2020: TLM & hau khép cac noi trén ca nudc & muc xap xi
TBNN cung thoi ky; riéng khu vuc Nam B¢ ¢ murc cao hon TBNN cung thoi ky khoang 10—
25%. Nhiét d6 phd bién cao hon khoang 0,5-1,0 °C so vi TBNN cung thoi ky.

¢) Thoi ky tir ngay 21-30/9/2020: TLM & khu vic Biac Bo phd bién ¢ muc cao hon tir
10-15% so voi TBNN cung thoi ky, khu vuc Trung B, Tay Nguyén va Nam B cao hon
TBNN cung thoi ky tir 15-25%, ¢6 noi trén 30%. Nhiét do trén pham vi toan quéc & muc
xap xi TBNN cuing thoi ky, riéng Bic Bo cao hon TBNN cuing thoi ky tir 0,5-1,0 °C.

1.2 Dy b4o xu thé nhi¢t d trung binh tir ngay 01-30/9/2020
a) Bic Bo: Nhiét d6 trung binh phd bién cao hon tir 0,5-1,5 °C so v&i gia tri TBNN.
b) Trung Bo: Nhiét d6 trung binh phd bién cao hon 0,5-1,0 °C so véi gia tri TBNN.
¢) Tay Nguyén va Nam Bo: Nhiét d6 trung binh phd bién cao hon khoang 0,5-1,0 °C.

1.3 D b4o xu thé hrgng muwa tir ngay 01-31/9/2020

a) Bac Bo: TLM pho bién ¢ mirc thap hon tir 10-20% so v6i TBNN cuing thoi ky.

b) Trung Bo: TLM khu vuc Bic Trung B0 phd bién xap xi TBNN cung thoi ky, khu vuce
trung va Nam Trung B & muc cao hon tir 15-25% so vdi TBNN cung thoi ky.

¢) Tay Nguyén va Nam Bo: TLM phd bién cao hon tir 15-25%, c¢6 noi trén 30% so voi
gia tri TBNN cung thoi ky.
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1.4 Dy bo nhiét d9 trung binh va lwong mua tir 01 dén 30/9/2020 tai mot s6 dia diém

diic trung trén pham vi toan quéc

Nhigt di Thoi ky tir Thoi ky tir Thoi ky tir Thoi ky tir
STT O 01-10/9 11-20/9 21-30/9 01-30/9
bia didm TBNN | DB TBNN DB TBNN DB TBNN DB
1 [SonLa 24,7 25-26 241 | 245-255| 234 24-25 240 | 245-255
2 [HaN¢i 28,5 29-30 28,0 28-29 274 |275285| 28,0 |28,5-295
3 [Hai Phong 274 28-29 271 | 275285 | 264 27-28 270 | 27,5285
4 [Thanh Hoa 27,7 28-29 273 |27,5-285| 26,6 27-28 272 | 27,5-285
5 |[Vinh 280 [285-295| 272 |275285| 265 26-27 272 | 27,5285
6 |Hué 27.8 28-29 270 27,5285 | 264 26-27 27,0 27-28
8 |PaNing 28,1 [285-295| 275 |27,5285| 270 |26527.5| 275 |27,5-285
8 |Nha Trang 28,2 28-29 27.8 28-29 27,5 27-28 27,8 28-29
9 [Buén Ma Thuét 24,1 24-25 24,0 24-25 24,0 24-25 240 | 24,5-255
10 |Chéu Péc 278 [275-28,5| 275 |275285| 276 |275-285| 27.6 |27,5285
womg mura Thoi ky tir Thoi ky tir Thoi ky tir
STT (mmp|_ o1 K¥ tir 01-10/9 11-20/9 21-30/9 01-30/9
Dia diém TBNN DB TBNN DB TBNN DB TBNN DB
1 |SonLa 59 40-70 34 20-50 37 30-60 130 80-150
2 [HaNoi 73 40-70 65 50-100 53 40-80 191 130-230
3 |Hai Phong 94 40-70 59 40-70 73 80-150 | 225 180-270
4 (Thanh Héa 99 40-70 127 80-150 105 80-150 | 331 300-400
5 [Vinh 132 40-70 137 80-150 125 150-250 | 394 400-500
6 [Hué 79 30-60 133 80-150 151 150-250 | 363 400-500
8  |PaNing 77 40-70 105 70-120 130 150-250 | 312 320-420
8  [Nha Trang 40 15-30 68 50-100 78 80-150 186 180-250
9 [Buén Ma Thudt 113 | 50-100 117 80-150 92 100-200 | 321 350-450
10 [Chau Bbc 49 40-70 59 40-70 57 50-100 165 150-250

Ghi cht: DB 1a gia tri du bao
Dao dong Madden—Julian la mot dao dong ndi mua trong khu vuc nhiét d6i (Madden—
Julian Oscillation-dugc viét tit 1a MJO), Ban tin nhan dinh xu thé thoi tiét thang tiép theo

duogc phat hanh vao ngay 11/9/2020.

II. TINH HINH THUY VAN

2.1 Dy béo tinh hinh thiiy vin, nguén nuéc thing 8 nim 2020

Dong chay dén ho Hoa Binh dao dong theo diéu tiét cua thiy dién tuyén trén. Trong
thang 8 trén séng Lo xuét hién 1 dot 10 v6i bién do 1i 1én tai Tuyén Quang la 1,95 m; tai Vu
Quang 2,52 m. Trén séng Thao xuét hién 2 tran 1 v6i bién d6 1 1én tai tram Yén Bai lan
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luot 12 3 m va 5 m; sau d6 bién doi cham; dinh 1t thang 8 dat muc 33,01 m lac 18h ngay
19/8. Thang 8 trén song Héng ¢ xuat hién mot dot 1 véi bién do 1d 16n tai Ha Noi dat trén
3,0 m. DPinh li tai Ha Noi dat 6,04 m lac 4h/21/8.

Tinh hinh dong chay trén cac song chinh so véi mirc trung binh nhiéu nim (TBNN) cu
thé nhu sau: lugng dong chay trén séng Thao tai Yén Bai cao hon mic TBNN 23%, song
Hong tai Ha Noi thip hon mirc TBNN 14 17%; dong chay trén song Lo tai Tuyén Quang nho
hon mic TBNN la 49%.

Dong chay trén song Da dén ho Hoa Binh nhé hon TBNN 14 43%. Chi tiét cac dic trung
thity van thang 8 trén cac song Bac Bo (xem bang 1).

Bang 1. Dic trung myc nudc, luu luong thang 8/2020

Don vi: H (cm); O (m/s’)

Cao | Thip | Trung So véi
Song Tram . . TBNN
nhat | nhat binh TBNN
ba Ho Hoa Binh (Q) 5988 40 2526 4464 | <43%
Yén Bai (H) 3301 | 2525 2903 2847 | >56 cm
Thao Yén Bai (Q) 4760 | 260 1600 1300 | >23%
Phu Tho (H) 1752 | 1320 1522 1584 | <62cm
Phu Tho (Q) 3090 | 410 1110 1500 | <26%
Tuyén Quang (H) 1896 | 1514 1731 1862 | <131 cm
. Tuyén Quang (Q) 1872 100 820 1603 | <49%
ko Vu Quang (H) 1174 | 717 948 1044 | <96 cm
Vu Quang (Q) 2750 820 1680 2171 | <23%
Hong Ha No¢i (H) 604 252 379 588 | <209 cm
Ha No¢i (Q) 6450 | 2780 3900 4712 | <17%

2.2 Nhén dinh xu thé thoi tiét, thiy vin thang 9 trén luvu vuce song Hong

2.2.1 Nhén dinh xu thé thoi tiét

Xu thé nhiét d6 (°C)

STT Khu Ve Tram Tri s6 TBNN | Tris6 du bao
1 Tay Béc Lai Chau 26,7 27,0-28,0
2 | ViétBic Viét Tri 27,3 27,5-28.5
3 Déng Bic Hai Phong 26,8 27,0-28,0
4 | Pdng Bang Bic By Ha Pong 27,0 27,0-28,0

Xu thé lugng mua (mm)

STT Khu Vue Tram Tri s6 TBNN Tri ) du bao
1 Tay Bic Lai Chau 151 110-160
2 | Viét Bic Viét Tri 184 130-180
3 Dong Bic Hai Phong 250 200-250
4 Ddng Bing Béc Bo Ha Pong 227 170-230
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2.2.2 Dw bdo tinh hinh thiiy vin, nguén nwéc thing 9 nim 2020

Trong thang 9, trén song Lo va song Thao va hé thong song Thai Binh c6 kha ning xuét
hién 1 dén 2 dot 1di v6i bién do nude 1én & thuong luu tr 2—4 m, & ha luu tr 1-2m. Dong chay
song Hong s& bién ddi cham chiu anh hudng diéu tiét cua cac thiy dién tuyén trén va dao
dong manh theo thiy triéu.

Trong thang 9 trén song Hoang Long c6 kha nidng xay ra 1-2 dot 1t v4i bién do 1 1én tir
1-2m. Dong chay trén séng Pa dén hd Hoa Binh nho hon mirc TBNN & 13%. Dong chay ha
lwu séng Hong c¢6 kha nang nhé hon mirc TBNN 26%. Chi tiét cac dic trung thiy van thang
9 trén cac song Bic BO (xem bang 2).

Bang 2. Dic trung muc nudc, luu luong thang 9/2020

Don vi: H (cm); Q (m’/s)

Cao | Thip | Trung So véi
Song Tram nhit | nhit | binh TENN| BN
ba HO Hoa Binh (Q) | 4000 320 2500 2870 <13%
Yén Bai (H) 3100 | 2650 2850 2814 | <44cm
Thao Yén Bai (Q) 3090 570 1320 1160 <16%
Pht Tho (H) 1600 | 1370 1480 1553 | <73cm
Pht Tho (Q) 1610 530 890 1290 <31%
Tuyén Quang (H) | 1800 | 1550 1680 1786 | <106cm
L Tuyén Quang (Q) | 1219 158 577 1159 <50%
Vu Quang (H) 950 700 830 927 <97cm
Vu Quang (Q) 1690 760 1210 1723 <30%
Hong Ha No6i (H) 600 220 330 437 | <107cm
Ha No6i (Q) 6400 | 1960 3360 4540 <26%

2.3 Ban tin dy bao thiy vin han dai cac song Trung By, Tay Nguyén va Nam Bo

2.3.1 Bic Trung B

Trong thang, trén cac song trong khu vuc xuat hién 2 dot 1ii nho nhu sau:

Tir ngdy 02-08/8, trén song Budi, song Ngan Sau, Ngan Phd va trung thuong luu song
Ma, song Ca da xuét hién 1 nho véi bién do tir 2,0-6,0 m; muc nude ha luu cac song chinh
dao dong voi bién do tir 0,5-1,0 m. T ngay 16—19/8, trén séng Budi va trung, thuong luu
M3 d3 xuét hién 1& nho vé6i bién do tir 2-3 m. Myc nudce céc song con dudi mic BP1, riéng
tai tram Muong Lat 1a 170,35 m (19h/17/8), trén BP1 0,35 m; ha luu cac song chinh c6 dao
dong nho. Luu luong dong chay trung binh théng 8, trén song Ma tai Cam Thuy thap hon
TBNN cuing ky khoang 13%, song Ca tai Yén Thuong thap hon khoang 64%, song Ngan Sau
tai Hoa Duyét thip hon khoang 44%.

Tinh hinh hd chtra: Myc nudc cac hd thay dién trong khu vuc phd bién déu thap hon
muc nudc dang binh thuong (MNDBT) tr 12,6-23,8 m va c6 dung tich dat tir 45-61% dung
tich ho (DTH) nhu hd Ban V& thap hon MNDBT khoang 19,5 m, dat 60% DTH; ho Trung
Son thdp hon 12,6 m, dat 61%; hd Huia Na thip hon 17,7 m, dat 47%; hd Cira Dat thap hon
23,8 m, dat 45% DTH.
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2.3.2 Trung Trung Bj

Tir ngay 01-03/8, trén song Gianh (Quang Binh) xuét hién mot dot 1i véi bién do 1ii lén
thuong luu 6,4 m, ha luu 2,5 m. Pinh 11 tai D@)ng Tam 9,20 m (10h/02/8, trén BD1 2,2 m);
tai Mai Hoa 2,79 m (13h/02/8, dudi BD1 0,21 m). Muc nudc thugng luu cac song & Quang
Nam, Quang Ngai c6 dao dong, ha luu va cac song khac bién d6i cham. Trén mot sb song da
xudt hién myuc nudc thip nhit trong chudi sé liéu quan tric cing ky nhu: song Bén Hai
(Quang Tri) tai Gia Vong 1,59 m (10h/14/8); song Thu Bon (Quang Nam) tai Giao Thuy 0,12
m. Tt (20h/29/8), song Tra Khuc (Quang Ngai) tai Tra Khac —0,21 m (20h/04/8). Luu lugng
dong chay trén song Ta Trach thdp hon TBNN 70%, song Thu Bon va song Tra Khic cao
hon TBNN tur 9-16%.

Tinh hinh hd chira: Muc nudc cac hd chira thiy dién vira va 16n trong khu vuc ¢ mirc
thap hon MNDBT tir 14,7-22,2 m; riéng h6 Binh Pién, A Vuong va Soéng Tranh 2 thip hon
tir 28,5-35,2 m. Dung tich cac ho thuy dién pho bién dat tir 32-70% DTH.

2.3.3 Nam Trung Bj

Trong thang, muc nudc trén cac séong bién ddi cham, riéng thuong ngudn song Ba va
song Lily c6 dao dong. Luu lugng dong chay trén song Ba, song Cai Phan Rang, song La
Nga thap hon tir 27-71% so véi TBNN; song An Lo tai An Hoa cao hon 6%, riéng song Cai
Nha Trang tai Dong Tring va séng Lily tai tram Song Lily cao hon trén 85% so v6i TBNN.

Tinh hinh hd chtra: Muc nude cac ho thily dién & murc thap hon MNDBT tir 3-10 m, hd
Vinh Son 5 Xuéng dudi muc nude chét. Dung tich cac ho dat tir 25-80%, mot sb ho chi dat
dudi 20% nhu Nai Mot 9,3%, KaNak 9,1%, Dinh Binh 17,6%, Song Hinh 19,7%.

2.3.4 Tay Nguyén

Trong thang, trén cac séng & bac Tay Nguyén xuét hién 1 dot lii nho, dinh 1d van con
dudi muc BD1; trén song Srépok xuat hién 1 tran 1d, dinh 1d tai tram Ban Pon 171,19 m
(05h/01/8), trén muc BD1 0,19 m; trén song Cam Ly xuét hién 3 tran 1di, dinh 1d cao nhét tai
tram Thanh Binh 833,12 m (11h/17/8) trén muc BD3 0,12 m; trén song Dak Nong xuét hién
2 tran 18, dinh 18 cao nhat tai tram Dak Noéng 591,05 m (19h/12/8), trén muc BDP3 0,55 m;
cac song khac ¢ khu vuc Tay Nguyén ¢d dao dong. Luu lugng dong chay trén séng Pakbla
tai Kon Tum thdp hon so vdi TBNN ciing ky 61%, trén song Srépok tai Giang Son cao hon
TBNN 10%.

Tinh hinh ho chira: Muc nudc cac hd thiy dién SéSan 3, SéSan 3A & mic MNDBT, hd
Pléikrong thap hon 32,02 m, ho Ialy thap hon 21,03m, ho Budn Tua Srah thap hon 17,19 m;
dung tich cac ho pho bién dat tir 70-90% DTH, riéng ho Pléikrong chi dat 10,7%, ho Ialy dat
32,5%, hd Budn Tua Srah dat 44,5%.

2.3.5 Nam Bj

Muc nuée song Ciru Long dao dong theo triéu theo xu thé 1én dan. Muc nudc cao nhét
thang trén séng Tién tai TAn Chau 2,10 m (ngay 24/8), trén song Hau tai Chau Ddc 2,12 m
(ngay 23, 24/8).
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