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Bai bao khoa hoc
Két qua budc dau du bao to hgp song bién tai Viét Nam

Bui Manh Ha', Nguyén Ba Thity!*, P Pinh Chién?

! Trung tim Dy bao khi tugng thiy van qudc gia, Tong cuc Khi tuong Thiy vin;
manhhamhc@gmail.com; thuybanguyen@gmail.com
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Ban Bién tdp nhan bai: 25/10/2020; Ngay phan bién xong: 21/11/2020; Ngay dang:
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Tém tat: Thong tin dy bao xac suét (mg véi cac khoang do cao song rat co y nghia trong
cong tac tim kiém ctru nan ciing nhu cac hoat dong trén bién va tai ving ven bién. Khi str
dung hé thong du béo t6 hop song bién chung ta ¢ thé dua ra nhitng thong tin du bao d¢ cao
song trung binh t6 hop, cuc tri dd cao séng va xac suat ing voi cac khoang do cao song khac
nhau. Trong nghién ctru nay, hi¢u chinh mé6 hinh SWAN tinh song trong gi6é mua va trong
bao Kaemi (2000) dugc thuc hién dwa trén viéc diéu chinh hé s6 ma sat day tinh theo cong
thirc JONSWAP (Cfjon) dé lya chon h¢ s6 ma sat ddy phu hop. Két qua kiém nghiém mo
hinh tinh song trong diéu kién thoi tiét binh thudng va trong gi6 mua cho thiy d6 cao song
hiéu dung tinh toan xu huéng thién cao so v4i quan tric. Sai sd tuyét d6i trung binh khi tinh
song trong gié mua tdy nam la 0,38m va trong gi6 mua déng béc 1a 0,52m. Bién do trung
binh cua sai s tinh toan séng trong gié miia dao dong tir 0,55-0,76m va trong thoi tiét tt 1a
0,49m. Nham muc tiéu ap dung trong nghiép vu tai Trung tim Dy bao khi tuong thuy vin
quéc gia, quy trinh van hanh hé théng du bao t6 hop séng bién di dugc xay dung. Nhitng két
qua budc dau thir nghiém hé thong du bao to hop séng bién trong bio Damrey thang
12/2017 d6 bod vao Nam Trung Bo véi trudng gié tir hé thong du bao t6 hop 50 thanh phan
ciia Trung tAm Dy bao thoi tiét han vira Chau Au (European Centre for Medium—Range
Weather Forecasts, ECMWF)duoc thuc hién.

Tir khéa: Dy bao t6 hop; song bién; SWAN.

1. Mé dau

Song bién 1a yéu t6 hai vin duoc quan tAm bac nhat d6i cac hoat dong kinh té xa hoi khu
vuc ven bién va giao thong hang hai. Chinh vi vdy ma cac ban tin canh bao, du bao séng ludn
dugc quan tim khong chi trong nhimng thoi diém c6 thoi tiét nguy hiém trén bién (béo, ap thap
nhiét doi, gio mua manh...) ma hang ngay dé 1ap ké hoach cho cac hoat dong trén bién. Do do,
song bién da dugc nghién clru trén nhiéu phuong dién khac nhau.

Phuong phap du bao t6 hop dd duoc ap dung trong du bao khi twong va hai duong tir kha
lau. Nhitng han ché trong k¥ ning du bao ctia md hinh s6 du bao khi tuong, hai van va do
nhay cua cac két qua du béo lién quan dén do chinh x4c trong cac trudng ban dau[ | 1.He théng
du bao t6 hop trong linh vuc khi tuong thuy van, hai van néi chung va du bao t6 hop song
bién noi riéng déa dugc trién khai tai nhiéu qudc gia trén thé gisi. Két qua danh gia hé thong
du bao t6 hop séng bién ciia NCEP, NOAA cho thay khi sir dung du bao séng trung binh t6
hop hop 1y va sat thuc té hon so voi du bao song chi st dung truong gié dau vao don 16[2-3].

Tai Viét Nam, dy bao t6 hop da duoc thuc hién trong vong gan 20 nam tr¢ lai day va chu
yéu 1a du bao thoi tiét [4-5]. Trong du bao hai vin di dugc dé cap dén trong mot sb nghién
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clru, [6]da tién hanh dy bao nuéc dang bio theo phuong phap t6 hop dua trén 05 phuong 4 an
vé sai s6 vi tri bdo d6 bo. Trong khu6n khé luén an tién si, [7]da nghién ctru tinh toan song to
hop véi cac phuong an vé hiéu chinh mé hinh va dong hoa s liéu.

Nghién ctru nay trinh bay mot sé két qua hiéu chinh, kiém nghiém m6 hinh SWAN va
thir nghiém hé thong du bao t6 hop song bién tai Trung tim Dy bao KTTV qubc gia dua trén
mo hinh séng SWAN véi truong gié dau vao tir hé thdng du bao t6 hop 50 thanh phan cia
ECMWE. Ngoai ra, dé hd tro du bao vién trong nghiép vu, chuong trinh hd tro hién thi san
pham du bao t6 hop song bién da duoc xay dung.

2. S6 liéu va phwong phap nghién ciru

2.1.56 liéu

S6 liéu dia hinh, 12 yéu td du vao quan trong ctia mo hinh tinh todn, du bao song bién.
Do tin cay cua md hinh phuy thudc rt 16n vao sb liéu dia hinh, dic biét 1a khu vuc ven bo va
ving c6 dia hinh phuc tap. S6 liéu dia hinh d4y bién khu vuc Bién Pong duoc 14y tir s liéu
ETOPO ciia NOAA, dia hinh khu vie ven bién dugc s6 hoa tir ban db ti 1& 1/100.000.

S6 liéu gi6, trudong gio tai phan tich cia ECMWEv6i budc thoi gian 6 gid, do phan giai
0,125°x 0,125° (khoang 14km x 14km) dugc thu thap vu viéc hi¢u chinh, kiém dinh mé hinh
song. Truong gid du bao tir he thong du béo to hop 50 thanh phan ciia ECMWF duoc sir dung
1am d4u vao cho mé hinh du bao t6 hop song bién.

S6 liéu séng, st dung sb liéu quan tric ting gid tai 03 tram phao bién thudc khudn khd
dir 4n hop tac gitra Chinh phit Na Uy va Viét Nam do Trung tam Khi tugng Thay vin bién
(nay 1 Trung tim Hai van—Tong cuc Bién va Hai dao Viét Nam) chu tri thuc hién duge thu
thap dé hiéu chinh mé hinh. S6 liéu song quan tric tai tram Bach HO cua cua Vietsovpetro voi
budc thoi gian 01 gio dugc thu thap dé kiém dinh mo hinh tinh song trong gié muia dong béc,
gi6 mua tiy nam va trong diéu kién thoi tiét 6n dinh.

Bang 1. S6 liéu song quan tric timg gid sir dung dé hiéu chinh va kiém nghiém mé hinh séng.

TT Téntram  Kinh d Vi dd Thoi gian thu thap S6 sb ligu Ghi chu
01h 26/10/2000 dén Hiéu chinh mo hinh tinh séng
) 143
Phao bién 23h ngay 31/10/2000 trong gié mua
1 , 107°34’E 17°15°N )
s0 4001 01h 22/08/2000 dén Hi¢u chinh mo hinh tinh song
71
23h ngay 24/08/2000 trong bao
Phao bién 01h 22/08/2000 dén Hiéu chinh mé hinh tinh song
2 , 105°48’E 18°49°N 71
s0 4002 23h ngay 24/08/2000 trong bdo
Phao bién 01h 26/10/2000 dén Hiéu chinh mé hinh tinh song
3 , 109°17°E 15°37°N) 143
s6 4003 23h ngay 31/10/2000 trong gi6 mua
0Oh ngay 15/01/2010 dén Kiém nghiém mé hinh tinh
337
Oh ngay 30/01/2010 song trong gié mila dong béc
. Oh ngay 15/07/2014 dén Kiém nghiém mé hinh tinh
4  Bach Ho 107°58’59°’6E 09°45°22°6N 337
Oh ngay 30/07/2014 song trong gié mua tady nam
Oh ngay 01/09/2015 dén Kiém nghiém mé hinh tinh
337 .
Oh ngay 15/09/2015 song trong thoi tiét én dinh

2.2. Mién tinh, ludi tinh
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Mién tinh cho m6 hinh SWAN du bao t6 hop song bién duoc thiét 1ap cho toan Bién
DPoéng duoc gidi han tir 0° dén 25° do vi Béc va tir 95° dén 125° d6 kinh Pong. Luéi tinh dwoc
sir dung 1a ludi vudng c6 d6 phan giai ngang 14km x 14km. D6 sau dugc st dung tir ngudn
ETOPO ciia NOAA va chi tiét khu vuc ven bo 1a dir liéu sb hoa ban d0, ké thira tir dé tai
nghién ciru khoa hoc cap Bo Tai nguyén va Moi truong ma s TNMT.05.17. Hinh 1 thé hién

truong d6 sau va ludi tinh mé hinh dy bao t6 hop séng bién.
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Hinh 1. Trudong d6 sau va ludi tinh mo hinh dy béo t6 hop song bién.

2.3. Phuwong phap nghién ciru

St dung md hinh SWAN véi 50 thanh phan gié du bao dau vao khac nhau dy bao tir
ECMWF dé dua ra cac san pham du bao t6 hop song bién. SWAN (Simulating Waves
Nearshore) 1a m6 hinh tinh toan, du bao song thé hé ba, tinh toan phd song hai chiéu b?mg
cach giai phuong trinh cin bang tac dong song (trong trudng hop khong c6 dong chay c6 thé
ding phuong trinh cén bang nang lugng song) co tinh tdi sy lan truyén song tir ving nudc sau
vao viing nudc ndng ven bo, dong thoi trao doi nang lugng véi gié thong qua ham nguon
cung véisy tiéu tan niang lugng song. Co s& 1y thuyét cia mé hinh SWAN duoc trinh bay rat
chi tiét trong cac nghién ctru [8].

Danh gia két qua hiéu chinh, kiém dinh mé hinh dya trén céc chi sé danh gia thong dung
nhu ME (Sai s6 trung binh, Mean Error), MAE (Sai s6 tuyét d6i trung binh, Mean Absolute
Error-MAE) va RMSE (Cin béc hai ctia sai sé binh phuong trung binh, Root Mean Square
Error—RMSE). Cac thanh phan trung binh (hodc cuc dai) t6 hop cua cac yéu td song du bao
duogc tinh trung binh (hoac cuc dai) cua cac thanh phén du bao véi céc trong s6 nhu nhau.

3. Két qua va thao luin

3.1. Hiéu chinh mo hinh

MBS hinh duoc hiéu chinh, kiém nghiém trudc khi 4p dung du bao thir nghiém. Dé hiéu
chinh mé hinh dir li¢u quan tric song tai 03 tram phao bién da dugc st dung dé so sanh, phan
tich. So dd vi tri cac tram phao bién duoc thé hién trén hinh 2.

Trong qua trinh hiéu chinh mé hinh SWAN, céac tham sé chuan dugc gitr nguyén, va hé
s6 ma sat day str dung theo cong thirc cia JONSWAP duoc diéu chinh thay d6i tir 0,030 dén
0,040 véi moi 1an thay d6i 1a 0,001. M6 hinh dugc hiéu chinh tinh séng trong gié muia va tinh
song trong bao. Két qua so sanh do cao song giira thuc do va tinh toan bang mé hinh trong gio
mua véi cac hé s6 ma sat day (Cfjon) khac nhau dugc thé hién trén hinh 3. Qua d6 cho thay,
mo hinh mé phong kha tét su bién thién d6 cao song theo thoi gian voi hé sb ma sat day
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Cfjon=0,037 va Cfjon=0,040. Sai s trung binh (ME) am khi Cfjon=0,032, nghia 1a trong lya
chon nay g1a tri tinh toan thién thap so voi quan tric.

99E 100E 102E  104E 106E  108E 110E  112E 114E  116E 1I18E 120EI21E 60
25N Tram: Phao 4001 — s Obs
50

24N

22N

20N

Pé cao s6ng (m)

—+—Hs Ca
Cfjon=0.037

026/0th  1027/0h 10280 10/29/0h 10300 10330 Thoi gian

Tram: Phao 4003 —— Hs.0bs

QD. Truong Sz |
(VIET NAM)

Hs.Cal
Cfjon=0.040

Pé cao séng (m)

10 ——Hs 3

Cfion=0037,

0.0
w2/t w0/27/0th t0psfon  10/29/0h  t0300th  g0/3y/0tn Thoi gian

Hinh 2. So d vi tri tram phao bién sir dung s6 liéu ¢ Hinh 3.Két qua hiéu chinh mé hinh tinh song
hiéu chinh m6 hinh. trong gi6 mua dong bic.

Truong hop Cfjon=0,040 va Cfjon=0,037, sai s6 trung binh duong, diéu d6 cho thay két
qua tinh toan c6 xu thé cao hon so v&i quan trac. Khi Iya chon Cfjon=0,032, sai sb tuyét ddi
trung binh (MAE) khi tinh song trong gié mua vao khoang 0,36m va trong bao 1a 0,42m. Bién
do trung binh cua sai s6 du bao duoc danh gid qua chi s6 RMSE cho thiy, khi chon
Cfjon=0,032 thi chi s6 RMSE tinh song trong gié mua dao dong dong tir 0,45-0,51m va trong
béo tir 0,60—0,70m. Véi truong hop sir dung Cfjon=0,040 thi cac chi sé danh gia két qua tinh
toan (ME, MAE, RMSE) déu kha 16m, chi sé danh gia RMSE dao dong tir 0,74—0,83m khi
tinh song trong gi6 mua va song trong bdo. Khi lra chon Cfjon=0,037, néu tinh trung binh thi
céc sai 0 déu nho hon truong hop Cfjon=0,030 va Cfjon=0,040. Ddi v6i thoi diém xuat hién
d6 cao song 16n nhit, két qua tinh toan khi Cfjon=0,032 nhé hon rat nhiéu so voi quan tric
(bién d6 dao dong tir 1,05m dén 1,85m).

Khi lya chon Cfjon=0,037, trong trudng hop c6 gié mua thi mé hinh mé phong twong d6i
t6t thoi diéu xuat hién song 16n nhat, nhung van xu thé thip hon (trung binh trong gié mua
thap hon khoang 0,43m va trong bio thap hon 0,52m). Chi s6 danh gia MAE va RMSE khi
tinh séng trong gié mua véi viée chon Cfjon=0,037 déu thap hon khi chon Cfjon=0,032 va
Cfjon=0,040.So sanh két qua hiéu chinh mé hinh tinh song trong bdo duoc thé hién trén hinh
4.

Tram: Phao 4001 | — o6 Tram: Phao 4002 | — i ops

6ng (m)

song (m)

Pé
Pé cao

00 00
8/22/0th  022/3h  0g230th o323tk og24foth  og2¢13n  Thoi gian o200 0g/2/th oy3fotn o83/ ogyon  ogeasn  Thod gian

Hinh 4.Két qua hiéu chinh mé hinh tinh séng trong bdo Kaemi (2000).
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Chi sé danh gia két qua hiéu chinh mé hinh tinh song trong bio Kaemi (nim 2000) duoc
thé hién trong bang 2. Qua do6 cho thay, khi Cfjon=0,040 két qua tinh toan song trong bdo cao
hon thyc do, truong hgp Cfjon=0,032 va Cfjon=0,037 d6 cao séng tinh toan déu thip hon
thuc do. Chi sé danh gia MAE véi Cfjon=0,032 tai tram phao 4001 1a 0,7m va tai tram phao
4002 1a 0,63m (trung binh 0,67m). Chi s6 MAE tinh trung binh tai ca 02 tram phao véi
Cfjon=0,040 13 0,88m va Cfjon=0,037 14 0,59m. Chi sé6 RMSE khi tinh séng trong bio véi
Cfjon=0,032 va Cfjon=0,040 cao hon so kha nhiéu so véi trudng hop Cfjon=0,037. Tuong tu
nhu hi€u chinh tinh séng trong gi6 mua, voi Cfjon=0,037 mo hinh tinh toan séng trong bao co6
két qua t6t hon so véi truong hop Cfjon=0,032 va Cfjon=0,040.

Bang 2. Chi s6 d4nh gia két qua hiéu chinh mé hinh tinh séng trong bao Kaemi.

Ma sat day Cfjon=0,032 Cfjon=0,040 Cfjon=0,037

Chi s6 ME MAE RMSE ME MAE RMSE ME MAE RMSE

Phao 4001 -0,30 0,70 0,79 0,95 0,95 1,04 0,48 0,64 0,72
Phao 4001 0,20 0,63 0,72 0,77 0,81 0,87 0,44 0,55 0,65
Trung binh —-0,25 0,67 0,76 0,86 0,88 0,96 0,46 0,59 0,69

Qua hi¢u chinh m6 hinh tinh song trong gi6 mua va trong bao cho thay, dbi vi thoi diém
xuét hién song 16n nhit thi mé hinh déu mé phong khé tét voi cfjon=0,040 va cfjon=0,037.
D0 cao song hi¢u dung tinh todn nho hon thuc do khi cfjon=0,032 va xu hudng cao hon thuc
do khi Cfjon=0,040 va cfjon=0,037. Vi Cfjon=0,037, chi s6 danh gia MAE va RMSE déu
tdt hon so véi Cfjon=0,032 va Cfjon=0,040. Sai sb tuyét dbi 16n nhat cta do cao song hi¢u
dung (gia tri tuyét d6i 1on nhat giira tinh toan va thuc do, AH = |Max(E. - 0,.)| ; trong do Fi 1a

d6 cao song tinh toan tai thoi diém thér i, O; 1a d6 cao song thuc do tai thoi diém thir i) khi
Cfjon=0,032 va Cfjon=0,040 déu kha 16n so véi Cfjon=0,037. Két qua hiéu chinh mé hinh
vé6i ca hai truomg hop Cfjon=0,032 va Cfjon=0,040 cho thiy, khi tinh song trong gié mua tri
sO AH déu 16n hon 1,23m va AH 16n hon 1,84m khi tinh séng trong bdo. Trong khi d6 véi
Cfjon=0,037 thi AH =0,85m khi tinh séng trong gié mua va AH =1,45m khi tinh song trong
bdo. Nhu vay, hé sb ma sat day Cfjon=0,037 cho két qua tinh séng trong gi6é mua ciing nhu
tinh song trong bao tdt hon so vai Cfjon=0,032 va Cfjon=0,040 va s¢ duoc lua chon. Hé )
ma sat day nay dugc st dung dé kiém nghiém mo hinh SWAN.

3.2. Kiém nghiém mé hinh

Mo hinh SWAN sau khi di hiéu chinh duoc kiém nghiém tinh toan song trong hai dot
gi6 mua (gi6 mua dong bic, gié mua tdy nam) va trong diéu kién thoi tiét binh thuong. Thoi
gian duoc liya chon kiém nghiém mo hinh tir 0 gid ngay 15/01 dén 0 gio ngay 30/01/2010 (khi
tinh séng trong gié mua dong bac), tir 0 gid ngay 15/07 dén 0 gid ngay 30/072014 (khi tinh
song trong gi6 mua tdy nam) va tir 0 gio ngay 01/09 dén 0 gio ngay 15/09/2015 (khi tinh séng
trong dleu kién thoi tiét binh thuong). Dé kiém nghiém mo hinh can c6 chudi dir liéu séng
quan tric c6 do tin cdy cao. Do vy, s0 liéu song quan trac timg gid tai Bach H6 duoc st dung
dé so sanh, phan tich danh gia két qua kiém nghiém mé hinh.

Két qua kiém nghiém mo hinh tinh song trong gi6 mua va trong diéu kién thoi tiét binh
thuong dugc dua ra trén hinh 5. Sai s6 trung binh khi kiém nghiém tinh song trong gi6 mua
déu duong cho thay két qua tinh toan xu hudng cao hon ‘quan trac. Sai s6 tuyét d6i trung binh
khi tinh song trong gi6 mua tdy nam (MAE = 0,38m) thap hon so véi tinh song trong gidé mua
dong bic (MAE = 0,52 m), vao thoi dlem song 16n nhat tri s6 tinh toan ctia mo hinh thap hon
thuc do 1a 0,76m. Phan tich chi tiét s6 liu quan tric timg gid (tir 15-30/07/2014) tai tram
Bach Ho6 cho thay, co thoi diém song ting cao dot ngdt, thoi gian duy tri khoang 1-2 gid va
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tring v6i thoi diém c6 gié giat manh (cap 6, cip 7). Nhin chung mé hinh vé xu thé ciing da
mo phong kha tét su bién ddi cua d6 cao song theo thoi gian nhung khong mé phong duoc tbt
d6 cao song lic song dang cao dot ngét do gid giat. Cling nhu trong gid mua, két qua tinh
song trong diéu kién thoi tiét binh thuong c6 xu thé thién cao so véi thuc do (ME = 0,15m),
sai s6 tuyét d6i (MAE) 13 0,33m.
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Hinh 5. Két qua kiém nghiém mé hinh tinh séng (a): trong gié mua dong bic, thang 01/2010; (b):
trong gi6é mua tdy nam, thang 07/2014 va (c): trong diéu kién thoi tiét dn dinh (thang 09/2015).

3.3. Quy trinh vdn hanh hé thong di béo t6 hop séng bién

BuGe 1:Xur Iy dit liéu: Dit lidu gi6 tir hé thdng du bao td hop 50 thanh phan cia ECMWE
duoc tai truc tiép tir website cia ECMWF thong qua doan ma dang Script, sau do di liéu gi6
thu thap duoc chuyén theo dinh dang chuin dau vao cho mé hinh SWAN bing chuong trinh
viét trén ngdn ngit Fortran 90. Thong tin du béo gié cia ECMWF dugc thu thap voi thoi han
dur bao 240 gid, bude thoi gian 06 gio va dugc cap nhat 02 lan/ngay cho thoi diém du bao
00UTC va 12UTC.

Bu6e 2: Vin hanh hé thong du bdo t6 hop séng bién: Dé van hanh hé théng du bao to
hop séng bién can tai nguyén may tinh 16n va toc d xir 1y cao nén mo hinh SWAN di duoc
cai dat trén si€éu may tinh cua Téng cuc Khi tugng Thuy van phuc vu thr nghiém dy bao to
hop song bién. Viéc chay mé hinh SWAN dugc thuc hién dwa trén doan ma Script diéu khién
cac thao tac chinh: Chuan bi 6 liéu dau vao, chay mo hinh tai thoi gian 0OUTC va chay mé
hinh tai lac 12UTC. Sau khi mé hinh chay xong, két qua du béo to hop song bién dugc cap
nhét truc tiép sang thu muc luu trir dir liéu dé phuc vu thuc hién cac budc xur 1y tiép theo.

Bude 3: Tinh todn thong ké sau mé hinh: Chuong trinh tinh toan thong ké sau mo hinh da
duogc xay dung dé hd trg cong tac du bao nghiép vu song bién. Chuong trinh s& hd tro hién thi
két qua du bao song tai cac diém tinh va theo dang ban do trudng. Dé dua ra bién trinh dy bao
chi tiét cho cac diém dy bao hodc diém bat ky trong mién dy bao tir hé thong du bao t6 hop
song bién, cac thong tin du bao vé hudng séng, chu ky song duogc thé hién dudi dang biéu d6
hop va rau (Box vaWhisker). Hé thdng du bao t6 hop séng bién ciing dua ra cac ban dd truong
d6 cao song trung binh, cuc dai va xac suat do cao song véi timg ngudng do cao song (vi du:
>1m, >2m, >3m, >5m, >6m, >8m va >10m) tai tung thoi diém du bao hodc theo cac han du
bao (vi du: 24 gio, 48 gid, 72 gio va dén 10 ngay).
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Thoéng ké sau mé hinh

Hinh 6. So dd quy trinh van hanh hé thdng du bao t6 hop song bién.

BuGc 4: Pdanh gid két qua dir bao: Trong du bao nghiép vu, danh gia du béo 1a bude quan
trong dé biét duoc do tin cdy cua ban tin du bao. Trong quy trinh nay, danh gia du bao chi tién
hanh ddi véi du bao diém va sir dung d6 cao song trung binh to hop dé so sanh véi két qua
thuc do tai cac tram khi twong hai van. Cac chi s6 duoc st dung dé danh gia la ME, MAE,
MSE va RMSE.

3.4. Két qua bude dau thir nghiém duw bdo té hop séng bién trong bdo

D3 thtr nghiém hé théng dy béo td hop song bién trong bio Damrey (nim 2017). Hé
théng du bao t6 hop séng bién véi 50 thanh phan gié dau vao s& dua ra duoc tip hop 50 du
béo thanh phan tai cac diém ludi theo ting thdi han du bao, budc thoi gian du bao 1a 03 gio.

Truong do cao song trung binh td hop 50 thanh phan, thoi han du bao 96 gid, tir 07 gio
ngdy 02/11 dén 07 gid ngay 06/11/2017 duoc thé hién trén hinh 8. Két qua du bao cho thiy,
d6 cao song trung binh t6 hop trong bio Damrey ¢ khu vuc béc, giita Bién Pong va ving bién
ngoai khoi Nam Trung Bo phd bién trén 3,0m. San phdm du bao t6 hop song bién ciing cho
thay, bdo Damrey di gy song 16n trén 2,5m doc ven bién Trung B va ngoai khoi phia nam
Vinh Bic Bo.

-
TROPICAL CYCLONE TRACKS

7 Mean Wave Hight
& [Vaid trom 07h - 0211172017 to 07h - 0611112017, 50 members|

9 98 100 1020 104" 106 108" 1100 112 114" 116° 118" 1200 122° 124

Hinh 7. Quy dao di chuyén ciia bdo Damrey.Hinh 8. Trudng song trung binh té hop trong bio Damrey.

Trén hinh 9 thé hién truong d6 cao song cuc dai trong bdo Damrey tinh toan tir 50 thanh
phan dy bao t6 hgp. Phan bd xac suat dd cao séng tir Sm trg 1én trong bdo Damrey (2017)
duoc thé hién trén hinh 10. Theo san phém du bao to hop song bién, trudong soéng cuc dai
trong bao Damrey c6 thé 1én dén trén 8,0m va xuét hién & khu vuc giita Bién Pong va ving
bién ngoai khoi Nam Trung Bo. Tuy nhién, trudng séng cuc dai nay co phan bd xac suit nhu
thé nao thi phai dua trén ban d6 phan bd xac suat theo cac ngudng do cao song. Nhan thiy
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rang, san pham dy bao t6 hop dua ra 6 cao song 16n nhét & ngoai khoi Nam Trung B dat
trén 8m nhung phan b xac suét cho thiy, x4c sut song tir Sm trd 1én ¢ vang bién Nam Trung
B chi dudi 20%. Song trén 5m chi yéu xut hién & khu vuc bic va giira Bién Pong vé6i xac
suit cao, trén 80%. Nhu vay, dua trén san phém du bao t6 hop song bién du bao vién c6 thé
dura ra thong tin du bao song theo xac sut (mg véi cac ngudng do cao song.
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Hinh 9. Trudng song cuc dai trong bio Damrey.Hinh 10.X4c sudt do cao song>5m trong bdo Damrey.

Bén canh san phém du bao truong, biéu d6 du bao song tai cac tram hai van, vi tri cang
bién, khu vuc trong diém trén bién va ven bo s& duoc thiét 1ap phuc vu du bao diém. Hinh 11
thé hién két qua du bao t6 hop song bién tai Hon Ngu, Cén Co, Phit Quy va Nha Trang véi
thoi han dy bao 96 gio, tinh tir 07 gio ngay 02/11/2017. San pham duy béo t6 hop chi ra rang,
d6 cao song trung binh to hop trong bio Damrey tai Hon Ngu dudi 2,5m va Coén Co dudi
4,5m. Do cao song trung binh t6 hop du bio tai Phi Quy & mirc dudi 4m va Nha Trang 1a
dudi Sm. Bién d0 dao dong cia cac do cao song thanh phén du bao tai Hon Ngu va Coén Co
khong 16, d6 tan cua dy bao to hop song bién tai Hon Ngu va Con C6 kha nho trong subt thoi
han du bao 96 gid. Trong 36 gio dau, két qua du bao to hop song bién tai Phu Quy va Nha
Trang c6 dJ tan khé nhd, bién d6 dao dong gitra d cao song lon nhét va nho nhat cung thoi
diém khoang dudi 1m. Vi du béo sau 36 gior do tan cua du bao t6 hop song bién tai Phu Quy
va Nha Trang kh4 16n, chénh 1éch giita d6 cao song 16n nhit va thap nhat dy béao tir 50 thanh
phan khoang gan 2m tai Phi Quy va trén 4m tai Nha Trang. Vi nhitng vi tri ma d6 cao song
c6 d6 tan 16n, du bao vién phdi xem xét va c6 nhiing phan tich trude khi dua ra thong tin du
béo.
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Hinh 11. Biéu dd do cao séng trong bido Damrey du bao tai Hon Ngu, Con C6, Phu Quy va Nha
Trang.
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4. Két luan

M6 hinh SWAN da duoc hiéu chinh dé lva chon tham s, sau d6 kiém nghi¢m tinh séng
trong gi6 mua, tinh song trong diéu kién thoi tiét on dinh trudc khi tién hanh ap dung thir
nghiém du bao t6 hop song bién trong bdo. Bai bao nay, méi chi t1én hanh danh gia két qua
hiéu chinh va kiém nghiém mé hinh duya trén chudi dit liéu quan tric song timg gio ¢6 do tin
cdy cao. Dé ap dung trong nghiép vu tai Trung tam Dy bao khi tuong thuy van quoc gia, quy
trinh du bao to hop song bién di duoc xay dung. Noi dung déanh gia két qua ting thanh phan
tham gia du bao t6 hop song bién va trung binh t6 hop s& dugc thuc hién trong cic nghién ctru
tiép theo.

bong gop cua tac gia: Xay dung y tuong nghién coru: N.B.T., M.B.H.; Lwa chon phuong
phép nghién cuu: BM.H., NBT., B.D.C; Xt 1y so li¢u: B.IM.H.;Viét ban thao bai bao:
B.M.H., N.B.T., B.D.C; Chinh stra bai bao: N.B.T.

Loi cdm on: Nghién cuu nay dugc hd trg bai Dé tai nghién ctru khoa hoc cép bo Bo Tai
nguyén va Moi truong “Nghién civu xdy dung hé thong dy bdo t6 hop séng bién cho khu vie
Bién Péng va ven bo Viét Nam phuc vu phong chong thién tai”, ma s6 TNMT.2018.05.28.
Tap thé tac gia xin chan thanh cam on.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cua tap thé tac
gid, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ctru trudc day, khong cod
su tranh chap lgi ich trong nhom tac gia.
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Abstract:The information on the probability of wave heights is very important in search
and rescue tasks as well as activities at sea and in coastal areas. With an ensemble predict
system of waves, we can provide predictions of mean, max or min ensemble wave heights,
and probabilities for different wave heights. In this study, the adjustment of SWAN model
to simulate waves during monsoons and typhoon Kaemi (2000) is based on the adjustment
of the coefficient of bottom friction calculated using the formula JONSWAP (Cfjon) to
choose the best coefficient of friction. The results of the wave model validation in normal
weather conditions and monsoon show that the wave heights are higher compared to the
observation. The average absolute error in southwest monsoon is 0.38m and in northeast
monsoon is 0.52 m. The average amplitude of the error in the monsoon ranges from 0.55 to
0.76 m and in good weather is 0.49 m. For the purpose of applying this on the operational
forecasting at the National Center for Hydro—Meteorological Forecasting, the operating
process of the ensemble forecasting system has been built. The initial experimental results
of the ensemble wave forecasting system during Typhoon Damrey in December 2017
landing in the Southern Central of Vietnam with the wind field from the 50 component
ensemble atmospheric forecasting system from the European Centre for Medium—Range
Weather Forecasts (ECMWF) is implemented.

Keywords: Ensemble Prediction System; Sea wave; SWAN.
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Tém tiat: Nghién ctru ndy nhim giam sat su dao dong cua chi s6 dinh dudng (trophic state
index: TSI) ctia nuc hd Hoan Kiém duwa vao ham lugng chlorophyll—a (Chla) tinh toan tir
anh vé tinh Sentinel 2A (S2A) thu nhan dugc tir thang 9 nam 2019 dén thang 8 nim 2020.
Két qua khao sat tir 50 diém do tai hd Hoan Kiém vao 5 thoi diém khac biét trong nam cho
thiy ham lugng Chla cta nude h6 dao dong trong khoang 114,8 ng/L dén hon 700 pg/L va
c6 tuong quan cao véi ty s phan xa mat nudc ung voi kénh can hong ngoai (B5) trén kénh
do (B4) cua anh S2A R2=0 ,82) do do co thé tinh toan tir ty s6 nay bang phuong trinh ham
mil vOi sai sO trung binh da kiém chung 14 29,4 ug/L. Gia tri 'TSI(Chla) tinh toan tr anh va
thyuc té cho gia tri kha tuong dong, dao dong ¢ muc tir 77 dén 95 twong g véi muc siéu
phu dudng, cho thiy tiém ning cao cta viéc giam sat mirc 4o pht dudng cua ho tir anh S2A.
Theo khong gian, gia tri TSI(Chla) thay d6i khong nhiéu, thuong tap trung & mic cao xung
quanh khu vic bo phia bic va phia nam. Gia tri TSI(Chla) tinh toan tir anh S2A ¢6 sy thay
d6i nhe theo mua, cao vao dau hé (thang 6) va dau dong (thang 10, 12). Dé giam sat duoc
chi tiét hon bién thién gia tri TSI(Chla) can khai thac thém céac vé tinh khac nhu Landsat 8
va Sentinel 2B dé ting tan suét gidm sat.

Twr khoa: Phu dudng; HO6 Guom; Chlorophyll—a; TSI; Sentinel 2A.

1. Mé dau

Ung dung cong nghé vién tham trong danh gia chét luong nude da duge Ung dung rong
rdi va dat dugc nhiéu thanh tyu quan trong trong hon 40 nam qua [1-4]. Hau hét cic nghién
ctru déu dugc xdy dung va phat trién dua trén mOi quan hé gitra déc tinh quang hoc cua nudce
v6i cac thong sb chat lugng nude nhu tong chat ran lo limg, do sau thiu quang hay ham luong
Chlorophyll-a (Chla) [5].

Hién nay, tinh trang phu dudng dang xay ra thuong xuyén va dugc danh gia 1a mot trong
nhitng mdi de doa hang dau dén cac hé sinh thai thiy sinh ¢ cac ho d6 thi trén khap thé gioi
[6]. Cling nhu cac hd d6 thi khac trén thé gidi, cac hd do thi & Ha Noi hién nay dang ding
truéc nguy co suy thoai do do thi hoa, bién dbi khi hau, 6 nhidm va dic biét 13 hién tuong
phu dudng. H6 Hoan Kiém 1a mét trong nhitng hd nuéc ngot tir nhién c6 vai tro dic biét quan
trong trong doi séng van hoa—chinh tri ciia ngudi dan Ha Noi, 1a biéu tuong cua thanh phé
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cling dang phai d6i mat véi tinh trang pht dudng nghiém trong, day 1a nhan dinh dugc dua
ra dya trén viéc xac dinh ham lugng cac chat dinh dudng nhu Phétpho téng s6 va Nito tong
s6 trong nudce [7], cling nhu mat do tao do dugc [8]. Do dé, viée phat trién va ing dung cac
k¥ thuat dinh lugng vao giam sat hién twong pht dudng cua hd Hoan Kiém 1a v6 cung can
thiét dé quan 1y méi trudng nudce hd ciing nhu duy tri da dang sinh hoc, bao ton cac loai gen
quy.

D3 c6 nhiéu nghién ciru tién hanh danh gia tinh trang pht dudng cua cac ho d6 thi, trong
do pho bién nhét 13 st dung chi s6 trang thai pha dudng (TSI-T rophic State Index). [9] da dé
xudt tinh toan TSI cua ho thong qua 1 trong 3 dai luong: dg sau thau quang, ham lugng Chla
va Photpho tong sb. Trong sb cac dai lugng trén, ham lugng Chla hay con goi chat diép luc
1a thong s6 chinh phan anh thyc vat phu du trong nude va thuong duge st dung dé danh gia
mirc d6 phti dudng cua thuy vue [10] vi n6 phan anh tryc tiép st khoe cua hé sinh thai thuy
sinh hon la céc chi s6 thir cap nhu ti s6 cua Nito tong sd v6i Photpho tong sé. Ung dung cong
nghé vién tham dé tinh toan ham lugng Chla la mot trong nhiing ing dung co ban nhat duoc
st dung phd bién trong giam sat chat lugng nudée [11], do vy, trong nghién ciru nay, Chla
dugc lra chon la thong s6 dung danh gia mirc d6 phi dudng cua Ho Hoan Kiém bang phuong
phap vién tham. D3 co rat nhiéu thuat toan sir dung cac kénh pho riéng 1é hay ty sb cac kénh
pho phan xa tir cac dir liéu vé tinh da pho khac nhau dé tinh toan Chla trong nude [12], dién
hinh nhu thuét toan dya trén ty 1¢ kénh phé xanh luc/xanh lam [13-14], xanh lyc/dé [15— 16]
hay nhu ty 1& kénh phé can hong ngoai (NIR)/do6 [17-18] 4p dung vao vung nudc ven bién
hay hd noi dia. Tuy nhién, Hb Hoan Kiém 1a mot hd co diéu kién moi truong nude rat dic
trung voi ndng do sinh khéi cao, gia tri Chla thuong & mirc tir 129 pg/L dén hon 500 pg/L
dan dén tinh trang xuat hién lién tuc hién tuong “tdo nd hoa” [19] nén viéc xay dung thuat
toan tinh toan Chla tir céc dit liéu vé tinh con nhiéu ton tai. Dic biét, do kich thuéc ctia hd
Hoan Kiém tuong ddi nhé nén cac dit liéu anh vé tinh st dung can hoi tu du sy phu hop cua
ca hai yéu t6: d6 phan giai khong gian va do phan giai buc xa.

Dit liéu anh vé tinh Sentinel 2A (S2A) ctia Co quan vii try Chau Au duoc danh gia 1a dir
lidu vu viét dé giam sat phu dudng cac ho db thi voi do phén giai khong gian cao (10 m), chu
ky thu dir liéu ngan (10 ngay), mién phi. Bac biét voi thiét ké chuyén biét cho ving can hong
ngoai (co nhiéu diém twong dong v4i anh vé tinh MERIS — vé tinh duoc ESA phat trién trude
d6 dé giam sat cho moi truong bién), S2A duoc danh gia 1a mot dir liéu phu hop dé nghién
clru, giam sat moi trudng nude do thi, dam bao tinh kha thi va hiéu qua vé mit chi phi.

Nghién ctru ndy nham danh gia va giam sat mirc do pht dudng H6 Hoan Kiém thong
qua viéc tinh todn Chla va gia tri TSI(Chla) tir anh vé tinh S2A. Trong do, phuong trinh tinh
toan Chla tir cac thong s6 anh S2A duogc xay dung dua trén két qua do Chla va phd phan xa
mit nude do cung thdi ky ¢ nhiéu thoi diém khao sat khac nhau. Phuong trinh nay sau do
dugc ap dung vao cac anh S2A di dugc xir ly dé tinh toan duoc gia tri TSI(Chla) cia nude
hé 1am co s¢ danh gia mirc d6 phu dudng cta hd va sy thay d6i mirc d6 pha dudng nudc hd
theo thoi gian.

2. Phwong phap nghién ciru

2.1 Phirong phdp ldy méu va do phé hién trirong

Téng s6 50 diém khao sat dugc thuc hién tai hd Hoan Kiém vao 3 dot khao sat: dot 1:
ngay 14/04/2016, 06/10/2016 va ngay 26/10/2016; dot 2: ngay 31/10/2018; va dot 3: ngay
17/07/2020. Tai mdi diém khao sat, nhom nghién ctru déu tién hanh do pho phan xa (pw), lay
mau nude dé phéan tich ham luong Chla trong phong thi nghiém va dinh vi bang GPS (Hinh
1).

Theo d6, phd phan xa mit nudc duoc do bang may do buc xa hién truong GER1500 ¢
dai pho tir 350 nm dén 1050 nm véi d6 phan giai kénh phd 1a 1,5 nm, theo phuong phép ciia
Mobley [20], trong d6 su anh hudng ctia hién tuong ldp lanh mit nude dugc hidu chinh dya
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vao sy loai trir ph6 phan xa ctia bau troi. Pho phan xa mit nudc sau d6 duge chuan hoa vé
phd phan xa tng véi cac kénh phd cua anh S2A theo phuong phap cua Baris [21].

Cung voi do, cac mau nude mit hd Hoan Kiém duoce lay ¢ d6 sau tir 0-50 cm va dung
trong chai sach, sim mau vé&i dung tich 1 lit, sau d6 dwgc bao quan lanh va van chuyén dén
phong thi nghiém. Trong phong thi nghiém, ham lugng Chla dugc x4c dinh dya theo phuong
phap tiéu chudn SMEWH 10200H:2012 cia APHA [22].
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Hinh 1. Vi tri H6 Hoan Kiém tron céc diém khéao sat hd Hoan Kiém trong 5 dot khao sat trén nén
anh v¢ tinh GeoEyes thu dugc ngay 05/08/2020.

Cudi cung, muc do phi dudng cua nude hd dugc xac dinh thong qua TSI dugce tinh toan

tr Chla theo cong thuc [23], cu thé nhu sau:
TSI(Chla) = 9,81 * In(Chla) + 30,6 (1)

Trong do TSI(Chla) 1a dai luong khong thtr nguyén, Chla c6 don vila pg/L. Dya vao gia
tri TSI(Chla), trang thai pht dudng cia hd dugc chia thanh 4 mirc d6: 1) ngheo dinh dudng
(oligotrophy, TSI(Chla) < 30); 2) dinh dudng trung binh (mesotrophy, TSI(Chla) = 30 dén
50); 3) phu dudng (eutrophy, TSI(Chla) = 50 dén 70); 4) siéu pht dudng (hypereutrophy,
TSI(Chla) > 70).

2.2. Phuong phap xu ly danh vé tinh

V¢ tinh S2A chup anh khu vuc Ha Néi vao khoang 3:20 GMT (tuong tng véi 10:20 gio
dia phuong) trong h¢ toa d0 WGS84, mui 48N véi do phan giai khong gian 1a 10 m, 30 m va
60 m. Trong nghién ctru ndy, 10 canh anh S2A thu dugc vao cac thoi diém khac nhau, c¢6 do
che phi miy duéi 10% dugc tdi mién phi tr trang web cta ESA
(https://scihub.copernicus.eu/dhus/) dugce sur dung (Bang 1).

Tét ca cac canh anh sit dung da dugc hiéu chinh birc xa va hi¢u chinh khi quyén dé dua
dir liéu vé gid tri phan xa tai mat dat (BOA-reflectance) boi ESA trude khi dén tay nguoi sir
dung. Do vdy, trong nghién ctru niy, phuong phap xir Iy anh chi yéu 14 hiéu chinh hinh hoc.
Theo d0, cac canh anh dugc dong nhit d6 phan giai khong gian v& 10 m st dung cong cu
Resampling trong phan mém SNAP (Sentinel Application Platform). Dit liéu mat nudc sau
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d6 dugc chiét tach va tinh toan TSI(Chla) dua vao cac cong cu tinh todn ctia phan mém ENVI
5.3.

Bang 1. Cac anh v¢ tinh sir dung trong nghién ctru.

STT Cac anh v€ tinh sir dung trong nghién ctru Ngay
1 S2A MSIL2A 20190921T032541 N0213 RO18 T48QWIJ 20190921T073132  21/09/2019
2 S2A_MSIL2A 20191001T032541 N0213 RO18 T48QWIJ 20191002T155146  01/10/2019
3 S2A_MSIL2A 20191210T033131 N0213 RO18 T48QWIJ 20191210T070124  10/12/2019
4 S2A_MSIL2A 20200218T032811 N0214 RO18 T48QWIJ 20200218T072701  18/02/2020
5 S2A_MSIL2A _20200309T032551 N0214 RO18_T48QWIJ_20200309T073920  09/03/2020
6 S2A MSIL2A 20200428T032541 N0214 RO18 T48QWIJ 20200428T073032  28/04/2020
7 S2A_MSIL2A 20200518T032541 N0214 RO18_T48QWIJ_20200518T073303  18/05/2020
8 S2A_MSIL2A 20200627T032541 _N0214_RO18_T48QWIJ_20200627T073329  27/06/2020
9 S2A MSIL2A 20200717T032541 NO0214 RO18 T48QWJ 20200717T072805  17/07/2020
10 S2A MSIL2A 20200826T032541 N0214 RO18 T48QWIJ 20200826T073212  26/08/2020

2.3. Phwong phdp phén tich thong ké va ban do

Cac phép phan tich hoi quy, thdng ké co ban, tinh toan do 1éch, sai sd trong nghién ctru
dugc thyc hién bang phan mém SPSS Statistics 20. Hé sb tuong quan str dung trong bai bao
1a hé s6 Pearson. Cac phép phan tich déu dua trén 95% phan bé cua cac chudi sb.

Ban d6 phan bb khong gian cia TSI(Chla) duoc thanh lap duwa trén phuong phép phéan
bd xac suét cta bién ngiu nhién st dung modul phdn manh mat do (density slicing) trong
ENVI 5.3 va bién tap trong ArcGIS 10.3.

3. Két qua va thao luin

3.1. Ddc trung moi truong nudc ho Hoan Kiem

Két qua phan tich ham lugng Chla trong nudc hd Hoan Kiém cho thdy ham luong Chla
dao dong trong khoang tir 114,8 pg/L cho dén hon 700 pg/L, trung binh khoang 259 pg/L,
d6 léch chuan tai mdi diém 1én dén 121,1 pg/L (Hinh 2A). Theo d6, gia tri TSI(Chla) thuc té
ctia nuc hd Hoan Kiém dao dong tir 77 dén 95, trung binh dat 84 (Hinh 2B). Nhu vay, dua
theo thang danh gia muc d6 pht dudng ciia hd dé xuat bai [23] thi nude hd tai nhitng diém
do & cac thoi diém khac nhau déu ing véi muc siéu phu dudng — mirc pht dudng cao nhit,
nhay cam véi hién tuong tio nd hoa [23]. Theo thoi gian, gia tri TSI(Chla) cta hd Hoan Kiém
dat mtrc cao nhat 1a 95 vao thang 7 nam 2020.
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Hinh 2. A) Két qua do ham lwong Chla cta nwéc hd Hoan Kiém trong 5 1an khao sat; B) Gia tri
TSI(Chla) tinh toan twong ung vdi ham lugng Chla do dugce.
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Hinh 3 thé hién phd phan xa cia mat nudc hdé Hoan Kiém tai mdi diém do. Theo do, tat
ca cac duong cong phd cho thiy d6 phan xa cuc dai cia nude hd nam trong dai song tir 426—
479 nm va 670-683 nm vé&i 4 diém cuc dai 1an luot twong ung & cac budc song tir 558-562
nm, 643-645 nm, 713-715 nm, va 804-807 nm. Dya trén vi tri phan bd cia cac kénh phd
anh S2A (Hinh 3), cac kénh phd tmg véi diém cuc dai cta phd phan xa 1a kénh 3 (xanh luc)
va kénh 5 (c4n hong ngoai), trong khi kénh 1 (xanh luc) va kénh 4 (d6) gan véi diém cuc tiéu
ctia pho phan xa mat nudc.

033 4

Bl B2 B3 B4 BS B6 B7 BSa

P(w)

: 400 300 600 T00 300 900
Buwéc song (nm)

Hinh 3. Dic trung phd phan xa mit nudc (pw) do tai hd Hoan Kiém vao 5 1an khao sat so véi vi tri
cic kénh phd anh S2A. B1 dén B8a tmg véi vi tri cac kénh phé cia anh S2A tir 1 dén 8a.

3.2. Méi quan hé giita ham lwong Chla, TSI(Chla) va phé phan xa mdt nude

Viéc lya chon thanh cong cac mo hinh don kénh pho hay céc ty 1¢ kénh pho dé tinh toan
Chla phu thugc phﬁn 16m vao cac dac tinh hoéa sinh ctia nuéc ma cac dac tinh nay duoc thé
hién rat r& qua phd phan xa ctia nude. Trong nghién ciru nay, cic thuat toan pho bién thuong
dung dé wdc tinh ham lugng Chla trong viing nudc siéu phii dudng nhu thuat toan dya trén
ty 1& dai phd xanh luc/do, can hong ngoai/do hay xanh lam/xanh lyc [11] s& dugc phan tich
va danh gia dya trén dir liéu cua 38 diém do trong 4 ngay khao sat. Két qua phan tich budc
dau cho thay, trong tat ca cac truong hop, phuong trinh .duong cong ¢ gia tri trong quan cao
va sai s6 nho nhat la duong cong ham mi (Bang 2). Diéu nay mét lan nita khang dinh su phu
hop ctia ham sé mil dé tinh toan cac thanh phan chat lugng nudc tir dir liéu vién tham da duoc
ching minh trong nghién ctru trude do6 [24].

Bang 2. Mbi quan hé tuyén tinh giita Chla va ty sb phd phan xa ing vai dai phd cua kénh anh S2A
sir dung dir liéu ctia 38 diém do trong 4 ngay khao sét.

Ty 1é Ham tuyén tinh Ham s6 mii Ham logarith
Thuit toin  kénh phd
R? RMSE R? RMSE R? RMSE
S2A
Xanh luc/D6 B3/B4 0,8 54,25 0,69 0,21 0,66 70,5
B5/B4 0,86 45,30 0,82 0,17 0,75 60,6
Can héng B6/B4 0,78 56,53 0,68 0,22 0,73 63,7
ngoai/bo B7/B4 0,77 58,33 0,65 0,23 0,68 69,18
B&/B4 0,65 71,97 0,51 0,27 0,57 80,58
Xanh B3/Bl1 0,01 121,6 0,01 0,38 0,09 116,4
lam/Xanh
B3/B2 0,08 117,4 0,02 0,38 0,1 116,1

luc
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Trong nghién ctru nay, ty s6 kénh pho can hong ngoai/do (kénh 5/kénh 4) c6 gia tri tuong
quan 6n dinh va chat ch& hon ca véi hé sb xac dinh R2 = 0,82, p = 0,00 va gia tri sai sO cua
phép tinh 13 17 pg/L (Hinh 4a). Theo d6, ham luong Chla c6 thé tinh toan twong ddi chinh
xac tir anh S2A theo phuong trinh:

Chla = 101,58¢e%27-BB4 (g/L) ()

Trong d6 Chla 1a ham lwgng Chla trong nuéc hd (ug/L); B5/B4 1a ty s kénh 5/kénh
4 cua anh S2A.
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Hinh 4. Biéu dd biéu dién: a) Mbi quan hé tuyén tinh gira ham lwong Chla va ty sé kénh 5/kénh 4
(B5/B4) clia anh S2A; b) Sai sb gitta Chla do duogc thuc té va Chla tinh toan tir phuong trinh ham
mii hinh 4a va ¢) Sai s giira phd phan xa B5/B4 do thuc té va phd B5/B4 thu hoi tir anh S2A ctia 12
diém do ngay 17/7/2020.

Pé kiém chimg mdi quan hé nay, tap dir liéu ciia 12 diém do thuc té thu vao ngay khao
sat 17/7/2020 duoc dua vao danh gia do 1éch chuan cia két qua tinh toan tir phuong trinh
(hinh 4b). Két qua cho thay gia tri Chla tinh toan tir phuong trinh (2) va gia tri do thuc té co
tuong quan cao (R2 = 0,83) va sai s6 29,4 nug/L (dudi 10% gié tri trung binh cta chudi sd,
Hinh 4b). Két qua nay khang dinh ty s6 kénh 5/kénh 4 cta dnh S2A hoan toan phu hop dé
tinh toan ham luong Chla ctia nuéc hd Hoan Kiém noi riéng va méi truong nude nodi dia siéu
pha dudng néi chung da dugc minh chung trude do6 [25].

Do phuong trinh (2) dwoc xdy dung va kiém chimg dya trén gia tri phd phan xa mat nude
pw va Chla do dac thyc té vao ciing thoi diém nén c6 d6 chinh xac gan nhu tuyét doi vi khong
bi anh hudng boi cac yéu t6 thoi tiét, khoang cach hay cac nhidu dong do cac phan g, thanh
phan cua bau khi quyén nhu dit liéu vé tinh. Dé ap dung thanh c6ng phuong trinh (2) vao dir
lidu anh vé tinh S2A, phuong phap xir 1y anh (cu thé 1a phuong phép hiéu chinh khi quyen)
dé thu nhan phd phan xa mdt nu6e phai phu hop va chinh xac. Hinh 4¢ biéu dién sai s6 giita
ty sb phd phan xa B5/B4 thu duoc tai mit nude va ty sd phd phan xa thu duoc cia B5/B4
anh S2A Level 2A trong ngay 17/7/2020 tai 12 diém do tng véi 12 pixels anh. Két qua cho
théiy anh S2A Level 2A da duogc hi€u chinh khi quyén kha phu hop cho céc viung nudc co6 do
pht dudng cao nhu nude hé Hoan Kiém trong nghién ciru ndy. Vi sai s6 toan phuong trung
binh 1a 0,58, twong duong dudi 10% trung binh gia tri do dac thuc té; dit liéu anh S2A Level
2A nay rat phu hop cho viéc tinh toan cac thong sb nudc bang phuong phap sir dung ty sb
kénh anh. Do d6, cac két qua tinh toan Chla tir anh S2A Level 2A va sir dung phuong trinh
(2) n6i trén cho két qua kha chinh xac khi thay thé ty s6 B5/B4 ciia anh thay cho gia tri phd
mat nudc tng voi cac kénh nay.

Ciing tir mbi quan hé nay, TSI(Chla) ciia nude hd ¢ thé tinh toan tir anh S2A dwa trén
su két hop phuong trinh (1) va (2) nhu sau:

TSI(Chla) = 9,81 * In(101,58¢%27B5B4) + 30,6 3)

Trong d6 B5/B4 1a ty s6 kénh 5/kénh 4 cia anh S2A.
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3.2. M6i quan hé giita ham lwong Chla, TSI(Chla) va phé phdn xa mdt nuée

Ap dung phuong trinh (3) vao tinh toan gi tri TSI(Chla) cta nudc hd Hoan Kiém tir 10
canh anh vé tinh S2A chup ho tir thang 9 nim 2019 dén thang 8 nam 2020, chung toi x4y
dung duge mot chudi cac ban @b phan bd theo khong gian va thoi gian ctia TSI(Chla) nude
ho6 nhu trong hinh 5. Dya vao su phan b nay co thé thiy, do dién tich ho tuong dbi nho nén
su chénh léch vé mat khong gian cua TSI(Chla) khong thé hién rd nét, dic biét vao cac thang
c6 nhiét do khong khi thdp nhu thang 2 va thang 3. Sang dén thang 4, TSI(Chla) c6 gia tri >
86 bat dau xudt hién va tap trung chu yéu vé phia Dong Nam cua dén Ngoc Son va phan ven
bo phia Nam gan thap Rua. Sang dén thang 5, gia tri TSI(Chla) > 90 lai phan bd chu yéu
xung quanh phia Tay Bic va DPéng Nam cua dén Ngoc Son. Xu hudng nay cang thé hién rd
net trong thang 6 nam 2020, khi gia tri TSI(Chla) > 90 luén dugc ghi nhén tai cac khu vuc
xung quanh dén Ngoc Son va phia Nam cua Thap Rua. Gia tri TSI(Chla) vao cac thang 7, 8,
9 giam nhe ddng déu khip mat hd, luén & gia tri trén 80, trong khi d6 lai & mirc xép xi cao
hon 85-86 vao cac thang 10, 12.
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Hinh 5. Phan bb TSI(Chla) cuia nuéc hd Hoan Kiém tir thang 9 nam 2019 dén thang 8 nam 2020.

Hinh 6 biéu dién su thay ddi theo thoi gian ciia gia tri TSI(Chla) tinh toan tir 10 canh anh
S2A thu dugce vao céac thoi diém khac nhau trong nam 2019 va 2020. Theo do, gia tri
TSI(Chla) trong thang 2—3/2020 dao dong trong khoang tir 84-88 vai gia tri trung binh dat
85. Sang dén thang 4 — giai doan chuyén mua tir mira khd sang muia mua, gia tri TSI(Chla)
tang dan nhung khong dang ké véi gid tri trung binh 14 86. Vo cac thang mua mua (thang 5
dén thang 10), TSI(Chla) ting dan dao dong trong khoang tir 78 va Ién t&i hon 92 vao thang
6. Sau d6, TSI(Chla) c6 xu huéng giam dan trong thang 7-9, sau d6 ting nhe cho dén thang
1 nam sau. Dya theo thang phan loai tinh trang phti dudng [23], trang thai cua hd luén & mirc
siéu phu dudng, phu hop voi két qua do thuc té.
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Hinh 6. Su thay ddi theo thoi gian cia gi4 tri TSI(Chla) cia nuée HS Hoan Kiém tinh toan tir anh vé
tinh S2A thu duoc tir thang 9 nam 2019 dén thang 8 nam 2020.

4. Két luin

Két qua nghién ctru cho thiy nue hd Hoan Kiém trong khoang thoi gian tir thang 9 nim
2019 dén thang 8 ndm 2020 ludn ¢ mic siéu pha dudng (hypertrophic) — mtrc pha dudng cao
nhit c6 thé anh huong dén doi séng cua hé sinh thai thuy sinh (Chla = 114,8-700 pg/L,
TSI(Chla) = 77 dén 95). Gia tri TSI cua ho c6 thé giam sat thong qua ham luong Chla tinh
toan tir anh S2A bang ham sé mil tuyén tinh vé6i bién 1a ty s6 kénh can hong ngoai (B5S) trén
kénh d6 (B4) cua anh. Gia tri TSI(Chla) thu dugc tir anh S2A ¢6 sy thay d6i nhe theo mua
va theo khong gian hd. Cu thé, TSI(Chla) c¢6 xu hudng cao hon trong thang 5-6, giam dan
trong thang 7-9, sau d6 tang nhe cho dén thang 1 nim sau; ving nudc hd xung quanh phan
bo phia béc va phia nam c6 gia TSI(Chla) cao hon cac ving nudc hd khac. Nghién ciru nay
cho thay anh S2A v6i d6 phan giai khong gian phu hop (Ién dén 10m), cac kénh phd duoc
thiét ké hop 1y 1a loai anh c6 tiém ning cao dé giam sat chat luong nudc cac hd ndi dia co
dién tich nho, dudi 15 ha nhu hé Hoan Kiém. Phuong phép nghién ctru dé xuit trong bai co
thé ap dung vao giam sat 1au dai hién trang pha dudng ctia hd tir anh vé tinh mién phi S2A,
gitip cho cong tac quan 1y moi truong thanh phd thém hiéu qua.

Dong gop cia tac gia: Xay dung y tudng nghién cou: N.T.P.T., P.Q.V., N.T.T.H.; Lua chon
phuong phap nghién ctru: N.T.P.T., P.Q.V., N.-T.T.H.; Xtr Iy s6 liéu: N.T.P.T., N.T.T.H.,
N.T.L.; Liy mau: N.T.P.T., P.Q.V., N.-T.T.H,, N.T.L.; Viét ban thao bai bio: N.T.P.T.,
P.Q.V.; Chinh stra bai bao: N.-T.P.T., N.-T.T.H.

L&i cdm on: Nghién ctu nay duoc thuc hién dudi sy tai trg ciia Vién Han 1am Khoa hoc va
Cong nghé Viét Nam thong qua dé tai c6 ma s6 VASTO01.04/19-20. Tap thé tac gia bai bao
xin trén trong cam on sy tai trg cua Vién Han 1am Khoa hoc va Cong nghé Viét Nam, déng
cam on t6i ESA va Trung tam CARGIS, Truong Pai hoc Khoa hoc Ty nhién — PHQGHN
da cung cap anh Sentinel va thiét bi do phd hién truong cho nghién ciru nay.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciru trude day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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Monitoring the eutrophication level of Lake Hoan Kiem based on
the estimated Chlorophyll-a concentration from Sentinel-2A
imagery
Nguyen Thien Phuong Thao', Pham Quang Vinh?, Nguyen Thi Thu Ha'", Nguyen
Thuy Linh!?
! Faculty of Geology, VNU University of Science, Vietnam National University, Hanoi,
Vietnam; nguyenthienphuongthao t57@hus.edu.vn
2 Institute of Geography, Vietnam Academy of Science and Technology, Hanoi;
pqvinh@ig.vast.vn
3 Faculty of Geography, VNU University of Science, Vietham National University, Hanoi,
Vietnam; nguyenthuylinh@hus.edu.vn

Abstract: This study aims to monitor the trophic state index (TSI) of Lake Hoan Kiem
using estimated chlorophyll-a concentration (Chla) from Sentinel 2A (S2A) acquired over
Hanoi from September 2019 to August 2020. In situ data measured at 50 points over the
lake in 5 field-trips shows that Chla ranged from 114.8 pg/L to 700 ug/L and strongly
correlated to the ratio of the near-infrared band (band 5) versus the red band (band 4) of
S2A by an exponential equation (R? = 0.82). The reasonable error of validation (29.4 pg/L)
indicates the equation appropriateness for estimating Chla in the lake water. As a result,
estimated TSI(Chla) was harmonized with in situ TSI(Chla) and ranged from 77 to 95,
classifying the lake water at the hypertrophic level and confirming a high potential of S2A
for monitoring the lake trophic status. In space, TSI(Chla) distributed homogeneously and
accumulated little in the areas along the northern and southern shores. Estimated TSI(Chla)
was little changed by seasons, at the higher level in early summer (June) and early winter
(from October to December). To better monitor TSI(Chla), other sensors such as Landsat 8
and Sentinel 2B should be investigated and exploited.

Keywords: The lake trophic state; Ho Guom; Chlorophyll—a; TSI; Sentinel 2A.
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Tém tit: Muyc tiéu cta bai bao 1a danh gia mdi quan hé cua cac chi sd kha ning thich tmg
v6i bién d6i khi hau (kha ning thich ing) véi kha ning thich ing ciia ho gia dinh can nghéo
ctia thanh phd Pa Ning. Nghién ctru di sir dung phuong phap phan tich nhan t6 khang dinh
(Exploratory Factor Analysis—EFA), phan tich nhan t6 kham pha (Confirmatory Factor
Analysis—CFA), mé hinh cdu trac (Structural Equation Modeling—SEM) va bo chi s kha
ning thich ing cta thanh ph6 Pa Ning dé danh gia mdi quan hé nay. B chi s6 kha nang
thich ing bao gém 17 chi sb cua cac thanh phén tai chinh, tu nhié€n, xa hoi, con nguoi, co s¢
ha tang. Két qua chi ra rang kha ning thich g ctia ho gia can nghéo twong quan chit ché
v6i thanh phan tai chinh va ngudn nhan lyc. Nhu vdy, dé nang cao kha ning thich tng cua
ho gia dinh cin nghéo can ting cudng ning cao nhén thirc, k§ ning tmg phé véi bién ddi khi
héu, thic day cac hoat dong da dang sinh ké va ning cao thu nhap cho ho gia can nghéo.

Twr khoa: Kha nang thich ung; Bién d6i khi hau; Pa Neclng; EFA; CFA; SEM.

1. Mé dau

Bién d6i khi hau va xdm nhap min di gay ra nhiéu tic dong dén su phat trién kinh té—xa
hoi, tai nguyén thién nhién, méi truong & Viét Nam va anh huong nghiém trong dén doi song
ctia con ngudi dic biét 1a nhitng ngudi dan nghéo béi ho 14 nhitng d6i twong dé bi ton thuong
nhét boi cac tac dong cua bién d6i khi hau. Bao cao vé sur phat trién ctia con ngudi nam 2008
(UNDP) chi ra rang “Rui ro do bién d6i khi hau s& tac dong dén 40% nhirng nguoi nghéo nhat
ctia thé gi6i vao khoang 2,6 ty nguoi—bi giam hodc mat cac co hoi trong twong lai” [1]. Do do,
tang cuong kha ning thich ing ctia ngudi dan nghéo 1a rat can thiét. Kha niang thich tng 1a

“nang lyc ciia xa hoi dé thay doi theo cach lam cho xa hoi dugc trang bi t6t hon dé c6 thé quan
1y nhimg rui ro hodc nhay cam tir nhitng anh hudng cua bién d01 khi hgu” [2]. Kha nang thich
g 14 sy két hop cua tat ca cac diém manh, thudc tinh va ngudn lyc sin c6 ctia mot ca nhan,
cong dong, xa hoi, t6 chirc dé chuan bi va thyuc hién cac hanh dong dé giam tac dong xau,
giam thiét hai cia bién d6i khi hau. Panh gi4 kha ning thich ing cho quy mé qudc gia, khu
vue, thanh phd, cong dong da duoc thyc hién trong cac nghién ciru & trong nudce [5] va qudc
té [3, 4, 6, 7], cac nghién clru nay da sir dung bo chi s6 kha nang thich tmg phit hop va cac tinh
toan trong so theo phan tich [4, 8-10] dé danh gia kha ning thich ung. Tuy nhién, ddi véi
nhém dbi tugng 1a ho gia dinh can nghéo, dén nay viéc danh gia kha nang thich ung va danh
gia mbi quan hé cua cac chi s6 kha ning thich Gmg cho nhom ddi twong nay van chua dugc
nghién ctru. Vi vay, trong nghién ctru nay sé& sir dung phuong phap phan tich EFA, phan tich
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CFA va md hinh ciu trac SEM va b chi sé kha ning thich tng ctia thanh phd Pa Ning dé
danh gi4a m6i quan hé ctia cac chi s6 kha nang thich tmg cho ho gia dinh cn nghéo cta thanh
phd Pa Ning. Két qua cta nghién ctru c6 ¥ nghia trong viéc xac dinh nhan t6 chinh anh
huong dén kha nang thich tmg cho ho gia dinh cin nghéo dé tir d6 cung cap cac thong tin
quan trong cho chinh quyén dia phuong trong viéc xay dung cac chinh sach, ké hoach thich
g bién d6i khi hau cua Thanh phd Da Nang. Str dung két qua nghién ctru niy c6 thé danh
gia kha ning thich tmg cho ho gia dinh can nghéo cac viing ven bién khac.

2. Phuong phap nghién ciru

2.1 Khu vyc nghién cuu

Thanh phé ba meg nam & bo bién mién trung Viét Nam, mdt trung tdm dia chinh tri va
kinh té xa hoi ket noi thu d6 cia Ha N§i ¢ phia bac va thanh pho H6 Chi Minh ¢ phia nam
(Hinh 1).
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Hinh 1. Ban d6 thanh phd Da Nng [5].

Ty nhién: Toéng dién tich thanh phd Pa Néang 1a 1.283,42 km? bao gom dat lién va quan
dao trén Bién Dong. Pia hinh Thanh phd Pa Ning vira ¢6 dong bang vira c6 nui, tip trung
nhiéu nui cao va déc & phia Tay va Tay Bic, ving dong bang ven bién 1a ving dong bang
nhiém man phia Dong. Dién tich nudi trong thiy san gan 0,5 nghin ha [11].

V& kinh té: Tong san pham trén dia ban (GRDP) nim 2018 theo gia thuc té dat 3.909,8
triéu USD, tang 325 tri¢u USD so v&i nam 2017. Vé co céu kinh té nam 2018, khu vuc nong,
1am nghiép va thity san co ty trong 1,83% GRDP; khu vuc cong nghiép va xay dung chiém
29,32%, trong d6 cong nghiép chiém 22,24%; khu vuc dich vu chiém 56,17%; Thué san
pham trir tro cap san pham da chiém 12,68% [12].

X4 hoi: Tinh hinh x4 hoi ctia thanh phd Da Ning trong nhitng nim gan day 1a 6n dinh voi
ty 1 dan cu sdng ¢ thanh thi ding dau ca nude, ty 1¢ lao dong trén 15 tudi ting déu qua cac
nam, nang suat lao dong ting va dat 187,7 triéu dong/lao dong nam 2019, thanh phd Pa Nang
con ndi tiéng vé du lich véi canh quan ngoan muyc va nén vin hoa doc dao, hang nam c6 20 18
hoi trong d6 c6 18 1& hoi dan gian, 1 1& hoi ton gido va 1 1& hdi vin héa du lich [11].

Co so ha tang: Bon loai hinh giao thong bao gém duong bo, duong S'Zit duong thuy va
duong hang khong la pho bién & thanh phd ba Ning. Hé thong cap nudc, cap dién cho sinh
hoat va san xuat dang timg budc duge nang cap va phat trién moi nham phuc vu t6t hon cho
doi séng clia nhan dén ciing nhu cho hoat dong san xuét kinh doanh. Hé thong thong tin lién
lac phat trién manh mé, hién dai va tr¢ thanh trung tdm hang dau ca nude [11].
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Nguén nhan lyc: Dén nam 2019, dan s6 toan thanh phd dat 1.134.310 nguoi, trong do
nam 576.000 nguoi (chiém 50,7%) va hon 558.000 dan nr (chiém 49,3%). Déan s6 do thi gan
990.000 nguoi. Mat do dan so 883 ngudi/km? [13].

2.2. 86 liéu

S liéu trong nghién ctru duoc thu thap tir bang cau hoi caa 220 ho gia dinh can nghéo
ctia thanh phd Da Nang phan b trong cac don vi quan huyén ctia thanh phd. Cac cau hoi didu
tra dugc thyc hién vao thang 6 nim 2014 dbi v6i chi ho gia dinh can nghéo cia thanh phd
trong khuon kho dé tai nghién ctru cap qudc gia “Nghién ctru dé xuat mo hinh d6 thi ven bién
c¢6 kha nang thich Gng bién d6i khi hau”, ma s6 BPKH.32/11-15. Céc dir liéu diéu tra duoc
bién tap bang Microsoft Excel (version 2013).

2.3. Phuong phap nghién ciru

Dé danh gia mdi quan hé ciia cac chi s6 kha nang thich tmg vé6i kha nang thich tmg ctia
ho gia dinh cin nghéo cua thanh phd, nghién ciru da sir dung phuong phap phan tich EFA,
CFA, m0 hinh cAu tric SEM va bd chi s6 kha nang thich img bién d6i khi héu cta thanh phé
B0 chi s6 kha ning thich g bao gom 17 chi s6 cta cac hop phan/yéu t tai chinh, nguén
nhan lyc, xa hoi, ty nhién, co so ha tang [14] dugc mo ta tai bang 1. Trong do, yéu to tai chinh
dugc phan anh qua chi s6 C15, C16, C17; yéu tb xa hdi chinh dugc phan dnh qua chi s6 C4,
C5, Cé6; yéu td nguén nhan luc dugc phan anh qua chi s6 C1, C2, C3; yéu td co s6 ha téng
dugc phan anh qua chi sé C7, C8, C9, C10; yéu té san xuat dya vao tu nhién hay ty nhién
duoc phan anh qua chi s6 C11, C12, C13, Cl4.

Bang 1. Bo chi s6 kha ning thich ing ciia thanh phd Pa Nang [14].

Yéu tb Chi s6 Pinh nghia
C15: Thu nhép cta ho gia Vai trd ctia thu nhdp véi kha ning thich tmg véi bién dbi
dinh khi hau
) ) ( Vai tro cta da dang sinh k& v6i kha nang thich tng véi
Tai Chinh C16: ba dang sinh k¢ ..
bién d6i khi hiu
) , Vai tro cta sinh ké v6i kha ning thich tng véi bién dbi
C17: Sinh ke
khi hau
C4: HO trg ciia cong dong  HO tro cua cong dong dé ing pho bién d6i khi hau
X hoi C5: Hd tro ctia chinh quyén  HJ tro cua xi hoi dé ing pho bién d6i khi hau
a hoi

Nguon nhén lyc

Co so ha tang

San xudt/Tu

nhién

C6: Su tham gia

C1: Kién thirc
C2:
C3: Ky nang

C7: Lugng nudc cung cap
C8: Chit

nudc

Trao d6i kinh nghiém

luong ngudn

C9: Lugng dién cung céap
C10: Cong suat dién
Cll: Tréng trot

C12: Chan Nubi

C13: Nubi trong thiy san

Tham gia y kién vao chinh sach (mg phé voi bién doi
khi hau cua dia phuong

Theo di thong tin vé img phé bién dbi khi hau

Trao d6i thong tin img pho bién doi khi hau

K§ néng thich tng bién d6i khi hau

Murc 6 dap tng nhu cau vé nudc
Mtrc d6 hai long vé chat lugng nudce

Mtic d6 6n dinh cua nguén dién

Mirc d6 dam béao ctia cong suat dién

Vai trd cua trong trot d6i vai thich tng bién ddi khi hau
Vai trd ctia chan nuéi dbi v6i thich tng bién d6i khi hau

Vai tro clia nudi trong thiy san ddi voi thich ing bién
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Yéu tb Chi s6 Pinh nghia
ddi khi hau

Vai tro ctia danh bét thuy san dbi v6i thich ung bién ddi

C14: Danh bét thiy san
khi hau

Theo [15] ¢c& miu dé phan tich EFA it nhat gap 5 lan tong sd bién quan sat. M6 hinh
nghién ciru dé xuat co 17 bién quan sat nén c¢& mau tdi thiéu 1a 85. Nghién ctru sir dung
phuong phap SEM cho mé hinh nghién ciru v6i 5 nhém yéu t6 va mdi nhoém yéu t6 co it nhat
3 bién va ¢& mau 1a 220 quan sat. Nghién ctru s dung kiém dinh hé sd tin cay Cronbach's
Alpha dé kiém tra d chat ché ctia thang do trong mé hinh, sau d6 str dung phan tich EFA dé
kiém dinh cac bién va xac dinh céac bién pht hop dé dua vao phan tich CFA. Sau do, str dung
SEM dé xac dinh tac dong cua timg yeu t6 va chi s6 quyét dinh den BDKH cua thanh pho ba
Nang. Trong md hinh nghién ctru, cac yéu t6 tai chinh, xa hoi, ngudn nhén luc, co s ha tang,
ti nhién 13 bién tiém an; bién phu thudc 1a kha ning thich mg.

2.3.1. Phuong phap kiém dinh Crobach’s Alpha

Cronbach dua ra hé sé tin cdy cho thang do. Hé s6 Crobach’s Alpha chi do luong dd tin
cdy cua thang do (bao gdm tir ba bién quan sat tro 1én) khong tinh duge d9 tin cdy cho timg
blen quan sat. H¢ s6 Cronbach’s Alpha c6 gia tri bién thién trong doan [0, 1]. V& 1y thuyét, hé
s6 ndy cang cao cang tét. Hé s Cronbach’s Alpha 16n hon 0,6.

2.3.2. Phuong phap phan tich EFA

Phén tich EFA dugc str dung dé xac dinh cac yéu t6 kha ning thich tng bién ddi khi hau
cua hd can nghéo. Phuong phap phén tich EFA thugc nhom phan tich da bién phy thudc 1an
nhau. Phan tich EFA dung dé rat gon mot tap k bién quan sat thanh mot tap F (F <k) cac nhan
t6 y nghia hon. Phén tich EFA dugc dung dén trong truong hop mdi quan hé giita cac bién
quan sat va bién tiém 4an 13 khong 13 rang hay khong chic chin. Phén tich EFA theo d6 duoc
tién hanh theo kiéu kham pha dé xac dinh xem pham vi, mirc d6 quan h¢ gitra cac bién quan
sat va cac nhan t6 co so nhu thé nao, 1am nen tang cho mét tap hop cac phép do dé rit gon hay
giam bot s0 bién quan sat tai 1én cac nhan t6 co s¢. Cac nhén té co s6 14 to hop tuyén tinh (so
dd cAu tao) ctia cac bién mo ta bang hé phuong trinh sau:

F=a,x +oapx, +ox+...+a,,x,

(D

S6 luong cc nhan td co s tuy thude vao mé hinh nghién ciru, trong d6 chung rang budc
nhau bang cach xoay cac vector tryc giao nhau dé khong xdy ra hién tuong twong quan. Phan
tich EFA rat hitu dung trong budc thue nghiém ban ddu hay mé rong kiém dinh.

Fy, =%+ QpXy + 0 Xy + .t oy X,

2.3.3 Phuong phép phan tich CFA

Phan tich CFA 1& mot trong cac k¥ thuat cho phép kiém dinh cac bién quan sat dai dién
cho cac nhan t6 t6t dén murc nao. Phan tich CFA 1a budc tiép theo cua phén tich EFA vi phén
tich CFA chi sir dung thich hop khi nha nghién ctru ¢6 san mot s6 kién thirc vé cdu tric tiém
an co so, trong d6 mbi quan h¢ hay gia thuyét (c6 duoc tir 1y thuyét hay thuc nghiém) gilta
bién quan sat va nhan t6 co so thi duoc nha nghién cru mdc nhién thira nhén trude khi tién
hanh kiém dinh théng ké. Phan tich CFA nham kiém dinh xem c6 mot mé hinh 1y thuyét co
trude 1am nén ting cho mot tap hop cac quan sat khong. Phuong phép phan tich CFA chap
nhan céc gia thuyét ctia cac nha nghién ctru, dugc xac dinh cin ctr theo quan hé giira mdi bién
va mot hay nhiéu hon mét nhan td.
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2.3.4. M6 hinh c4u tric SEM
Ly thuyét tinh toan mo6 hinh SEM dugc mé ta dudi dang phuong trinh sau:

Xi=M1& +01 2
Xo=A2 &+ (3)
X3=MA318& T 2A3282+ 63 4)

(8i 1 cac nhan t6 chung; X 13 cac nhan t6 xac dinh)

Trong do6 A 1a cac hé so tai, cac nhan to chung &; ¢6 thé c6 tuong quan véi nhau, cac nhan
to xac dinh X; cling c6 thé tuong quan véi nhau. Phuong sai cua mét nhan to xac dinh 1a duy
nhat.

3. Két qua va thio luin

3.1. Két qua kiém dinh Cronbach’s Alpha

Pé tién hanh phan tich EFA trudc hét cén tién hanh phan tich do tin c@y théng qua h¢ sO
Cronbach’s Alpha va h¢ 5O  twong quan bién tong Mot thang do 6 hé sd Cronbach’s Alpha >
0,06 thi c6 thé chap nhan vé do tin ciy. Céc bién c6 hé sb twong quan bién tong nho hon 0,3 s&
bi loai.Két qua kiém dinh Cronbach’s Alpha ctia nghién ciru cho céac thang do thanh phéan c6
hé sé Cronbach's Alpha cta yéu t6 ngudn nhan Iyc 1a 0,845; Tu nhién 1a 0,968; X3 hoi la
0,757; Tai chinh 1a 0,973; Co s& ha tﬁng 120,901. Két qua kiém dinh Cronbach's Alpha thang
do kha ning thich tng 14 0,806. Nhu vay két qua kiém dinh Cronbach's Alpha cho thang do
thanh phan va thang do kha ning thich timg chi ra Alpha > 0,6 cho thiy thang do dat yéu cau
vé do tin cay.

3.2. Két qua phdén tich EFA

Hé s6 KMO = 0,792 > 0,5 cho thiy dit liéu pht hop dé tién hanh phan tich EFA. Két qua
cho thdy gia tri Pvalue cua kiém dinh Bartlett bang 0 nghia 1a cac bién c6 twong quan véi
nhau xét trén pham vi tong thé. Két qua phén tich EFA tai bang 2 cho thy phuong sai trich
cua 5 nhom nay dat 82,22 > 50%: Dat yéu cau, c6 thé néi rang cc nhan té nay giai thich
82,22% a0 bién thién cta dit li¢u thu thap.

Bing 2. Két qua phan tich nhan t5 EFA.

. Gia tri riéng ban diu Téng binh phwong Téng binh phwong xoay
Tha‘nh ) Phuong  Tich lay ) Phuong  Tich lay ) Phuong  Tich ly
phan Tong Tong Tong
sai % % sai % % sai % %
Cl1 5,135 30,204 30,204 5,135 30,204 30,204 3,679 21,642 21,642
C2 3,096 18,213 48,416 3,096 18,213 48,416 3,095 18,208 39,850
C3 2,287 13,451 61,867 2,287 13,451 61,867 2,845 16,734 56,584
C4 1,966 11,567 73,434 1,966 11,567 73,434 2,325 13,679 70,263
Cs 1,494 8,790 82,223 1,494 8,790 82,223 2,033 11,961 82,223

C6 0,609 3,582 85,806
Cc7 0,441 2,594 88,400
C8 0,408 2,402 90,801
Cc9 0,377 2,220 93,021

C10 0,315 1,850 94,871
Cl1 0,271 1,596 96,467
Cl12 0,173 1,017 97,485

C13 0,151 0,890 98,374
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. Gi4 tri riéng ban diu Téng binh phuong Téng binh phuong xoay
Tha‘nh , Phuong  Tich luy , Phuong  Tich liy , Phuong  Tich luy
phan Tong Tong Tong
sai % % sai % % sai % %
Cl4 0,102 0,601 98,975
Cl15 0,082 0,480 99,455
Cl6 0,050 0,292 99,747
C17 0,043 0,253 100,000

3.3. Két qua phan tich CFA

Do 5 yéu t6 bao gém yéu td tai chinh, yéu t6 x4 hoi, yéu td tu nhién, yéu tb nguén nhan
luc, yéu tb co s6 ha tang 1a cac bién tiém 4n hinh thanh bién quan sat nén nghién ctru sir dung
phan tich CFA dé luong hoa céac bién tiém 4n. Sau do, két qua dugc su dung dé ude luong
moi quan hé cua cac bién. Két qua phan tich CFA cho thay mét s6 chi sé phan anh mac do
phu hop ctia mo hinh, tuy nhién, RMSEA = 0,062 < 0,08 va Chi—square/df (cmin/df) = 1,835
< 3 va GFI = 0,888 nghia 1a két qua phan tich CFA khong t6t do d6 nghién ctru str dung chi
bao MI dé cai thién su phu hop ctia mo hinh, véi cap c6 chi s6 MI cao nhit sau d6 udce tinh lai

mo hinh cho dén khi dép tmg cac tiéu chi kiém tra.

Bang 3. Do tin cdy tong hop CR cia cac nhan td.

Nhin tb D) tin cdy tong hop  Phwong sai trung binh
Ty nhién 0,963 0,867
Co s6 ha tang 0,901 0,695
Tai chinh 0,973 0,923
Ngudn nhén lyc 0,846 0,698
X hoi 0,804 0,622
Kha nang thich ing 0,765 0,524

Két qua phan tich CFA trong Bang 3 cho thay rang tong hop B9 tin cdy (CR) va Phuong
sai trung binh dugc trich ra (AVE) cho tung yéu t6 tai chinh, yéu t6 x4 hoi, yéu td tu nhién,
yéu t6 ngudn nhan luc, yéu td co so ha tang 1a CR > 0,7 va AVE > 0,5 [16] . M6 hinh dat gia

tr1 hoi tu.
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Chi-square= 220.425
df= 154 ; P= .000
Chi-square/df= 1.431
GFlI= 914
TLI= 977
CFl= .981
RMSEA= .044

Hinh 2. Két qua phan tich CFA.
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Két qua phan tich CFA trong hinh 2 cho thy trong s6 hdi quy chudn hoa cia tat ca cac
bién 16n hon 0,5, nghia 1a md hinh dat dugc gia tri hoi tu. Két qua CFA cho théy: Chi—square
= 220,425 (p = 0,000); Chi—binh phuong/df = 1,431 < 3; GFI =0,914; TLI = 0,977; CFI =
0,981 déu 16n hon 0,9 va RMSEA = 0,044 < 0,08 (Hinh 5). Tém lai, két qua mé hinh phu hop
v6i ditr liéu thu thap duoc.

3.4. Két qud mé hinh cau triic tuyén tinh (SEM)

Két qua SEM trén hinh 3 chi ra rang gia tri Chi—square la 309,706; bac tu do la 164, voi
P—value = 0,0 nén dap Gng yéu cau vé tinh tuong thich cua di li¢u. Khi dleu chinh
Chi—square voi1 bac tw do CMIN / df; gia tri nay dat 1,888 < 3; hon nita cac chi s6 GFI, CF1I,
TLI lan luot 12 0,886; 0,952; 0,958 > 0,9 twong ing; RMSEA 14 0,064 < 0,08.

! C11 -
@ Cizlw—To o Chi-square= 309.706

1 =164 ; P=.
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Hinh 3. Két qua phéan tich SEM.

Két qua ctia SEM cho thdy mo hinh twong thich tt voi dir liéu thu thap dugc. Két qua
kiém tra SEM trong hinh 3 cho thdy anh hudng ctia yéu t6 tai chinh c6 anh huong dang ké dén
kha nang thich ing cua ho gia dinh can nghéo vai do tin cay dat 96% (UGe tinh = 0,073; P =
0,037 <0,05). Theo sau muc d anh huong cua yéu t6 nguon nhan luc 1a 78% (Uoc luong =
0,083 va 0; P=0,212). Do P_value cua cac yéu to tu nhién, co sé ha tang va xa hoi déu> 0,25
nén cac yéu to tu nhién, co s ha tang va xa hoi khong co y nghia thong ké.

Trong s6 h01 quy chuén hoéa cho thay murc d§ anh huong cua cac bién doc lap dén phy
thugc. Trong s6 hoi quy chuan hoa cua yeu t6 tai chinh 13 cao nhat, dat 0,152, tiép theo 1a
trong so h01 quy chuan hoa cua yéu tb ngudn nhén lyc, dat 0,096. Trong so hdi quy chuén hoa
ctia yéu t6 co so ha ting dat 0,055. Trong s6 hdi quy chuan hoa ctia yéu té ty nhién va x3 hoi
lan luot 14 0,031 va 0,006. Do do, yéu td tai chinh c6 anh hudng dang ké thu nhat dén kha
nang thich ing cua ho gia dinh can ngheo cua thanh phé va yéu t6 ngudn nhan lyc c6 anh
huong dang ke thir hai dén kha nang thich ing cta hd gia dinh can nghéo. Két qua cho thy
rang néu yéu t6 tai chinh, yéu td ngudn nhén lyc duogc cai thién, sé tac dong tich cuc dén kha
nang thich mg cta ho gia dinh can nghéo cia thanh phé.
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3.5.Kiém dinh dg tin cdy ciia wéc hrong bang Bootstrap

Phuong phap Boostrap dugc st dung dé kiém dinh cac udc lugng mod hinh trong mé hinh
cudi ciing v6i sb lwong mau lap lai 1a N = 300. Két qua udc luong tir 300 mau dugce tinh trung
binh kém theo d6 1éch dugc trinh bay trong Bang 4. Két qua tai bang 4 cho thay két qua vé
chénh Iéch (cot bias) gilta gia tri woc luong (estimate) va cdt gia tri trung binh (mean) c6 gia
tri tuyét doi rat bé va gia tri toi han C.R nho hon hodc bang 2 do vay c6 thé coi do chéch rat
nho & do tin cay 95% hay két qua udc luong tir mé hinh ban dau va tir trung binh ctia 300 lan
wdc lugng khac cho két qua nhu nhau hay mé hinh tin cdy duoc.

Bang 4. Két qua u6c luong bang Boostrap.

Yéu tb Estimation SE SE-SE  Mean  Bias SE-Bias CR
KNTU <~  Tunhién 0,091 0,004 0,041 0,010 0,005 0,091 0,5
KNTU <- Cos6 hating 0,072 0,003 0,057 0,003 0,004 0,072 0,5
KNTU <-  Taichinh 0,098 0,004 0,144 0,008 0,006 0,098 0,61
KNTU <-  Nhanluc 0,085 0,003 0,087 0,009 0,005 0,085 0,59
KNTU < X4 hoi 0,088 0,004 0,003 0,002 0,005 0,088 0,57

4. Két luan

Nghién ctru da sir dung thang do kha nang thich timg cua ho gia dinh can nghéo cua thanh
phé Pa Nang bao gom 5 yéu t6 tai chinh, ngudn nhan Iyc, x@ hot, tu nhién, co s ha tang va
17 chi s6 va phuong phap phan tich EFA, phén tich CFA, cAu triic md hinh SEM dé xac dinh
mdi quan hé cua cac chi s6 kha nang thich img dén kha nang thich img cua ho gia dinh can
nghéo ctia thanh phé Pa Ning.

Két qua nghién ctru chi ra rang yéu t6 tai chinh ¢6 anh hudng nhiéu nhét dén kha ning
thich img cua h¢ gia dinh can ngheo boi tai chinh dong vai tro quan trong trong qua trinh
chuén bi tmg pho, giam muc do ton thuwong va phuc hoi sau khi thién tai Xay ra. Yéu tb tai
chinh duoc xac dinh bang cac ngudn lyc tai chinh ma con ngudi str dung dé dau tu, phat trién
va tao ra nguon thu nhap. Yéu té ¢6 anh huong thir hai dén kha ning thich ing ctia ho gia dinh
can ngheo la yéu td nguén nhan lyc, d6 chinh 1a kha nang, k¥ nang, kién thuc, thong tin, trinh
do dé giip con ngudi theo dudi nhiing chién luoc khac nhau nham dat dugc muc tiéu sinh ké
bén viing thich ing bién d6i khi hau. Ngudn nhan luc duoc danh gia thong qua chi s kién
thirc, k¥ ning, trao d6i kinh nghiém théng tin ing pho bién d6i khi hau. Céc chi s6 nay cho
thiy murc d0 két ndi ctia cong dong thanh phd véi nhau va véi cac cong dong khac, dong thoi
md ta mirc d6 duy tri thong tin lién lac trong thién tai giita cic c4 nhan, cong dong véi nhau va
véi cac cp chinh quyén dé cung hanh dong chuan bi, mg pho véi thién tai va thuc hién cac
hanh dong phuc h6i trong tuong lai.

Nghién ctru van ton tai mot s6 han ché nhu quy mo mau nghién ciru chua 16n do dé céac
nghién ciru tiép theo c6 thé mod rong d6i véi quy md mau va khong gian nghién ciu.

bong gop cua tac gia: Xay dung y tudng nghién ciru: MLT.N., N.B.P.; Lya chon phuong
phap nghién ciru: N.B.P.; Xir 1y s6 liéu: N.B.P.; Viét ban thao bai bao: N. B P.; Chinh stra bai
bao: M.T.N., N.B.P.

Loi cam on:Tap thé tac gia xin trin trong cam on Dé tai KHCN cép qudc gia “Nghién ctru dé
xuat mo hinh d6 thi ven bién cé kha nang thich Gng véi bién d6i khi hau”, ma so
BDKH.32/11-15 da ho trg vé so li¢u, bd chi s6 va phuong phap ludn dé€ thuc hién bai bao
nay.
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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 sao chép tir nghién ctru trude day; khong co sy tranh
chap loi ich trong nhom tac gia.
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Assessing the relationship of climate change adaptative capacity
indicators to adaptative capacity for near—poor housholds in
Danang City
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Abstract: This paper aimed to evaluate the relationship of the climate change adaptive
capacity (adaptive capacity) indicators to adaptive capacity of the near—poor households in
Danang city. The study used the affirmative factor analysis (EFA), exploratory factor
analysis (CFA), the SEM structural model and the adaptive index set of Danang city to
evaluate this relationship. The indices include 17 indicators of the financial, natural, human,
and infrastructure components. The results show that adaptive capacity of near—poor
households is strongly correlated with financial component and human component. Thus, in
order to improve the adaptive capacity of near—poor households, it is necessary to increase
awareness, skills to respond to climate change, promote diversified livelihood activities and
improve household incomes.

Keywords: Adaptive capacity; Climate change; DaNang; CFA; EFA; SEM.
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Tém tit: Li quét 1a mot dang thién tai dién hinh tai ving nai Tay Bic cta Viét Nam, tuy
nhién viéc du bdo gap nhiéu kho khan do tinh chét phurc tap ctia nd va tac dong cua bién doi
khi hiu toan cau. Muc dich ctia nghién ctru ndy nham xac dinh nhitng khu vuc ¢6 nguy co li
quét cao dwa vao dic diém thyc té ctua khu vuc nghién ctru bang mé hinh da chi tiéu. Do déc,
hién trang st dung dat, thanh phan co gi6i dat va luong mua 1a cac tiéu chi dugc lwa chon va
danh trong sd twong tmg voi mic do anh hudng cia né dén tiém nang 1ii quét tai khu vuc
nghién ctru. Phuong phap phan tich thir bac AHP 1a phuong phap phan tich da chi tiéu dugc
ding dé xac dinh mdi tuong quan so sanh gitra cac tidu chi, tir d6 xay dung ban d6 phan
vung nguy co 1t quét. Theo do, khu vuc nghién ctru dugc phan thanh nam cap: khu vuc c6
nguy co rat thap, khu vuc c6 nguy co thép, khu vye c6 nguy co trung binh, khu vuc c¢6 nguy
co cao va khu vuc c6 nguy co rat cao. Két qua nghién ctru da chi ra rang, 1t quét c6 nguy co
hinh thanh cao va rat cao & phia bac va dong bac cua khu vyc nghién ctru chiém trén 15 %
dién tich 1anh tho, trong d6 phan bd chinh & tinh Lai Chau va phia dong bac tinh Son La. Két
quéa nghién ctru 1a tai liéu dang tin cay cho cong tac phong chdng thién tai va quan ly tai
nguyén mdi trudng ving Tay Bic.

Tir khéa: Lii quét; M6 hinh quyét dinh da chi tiéu; Mién nti Tay Bac; AHP.

1. Mé dau

Li queét la mét trong nhiing loai tham hoa thién nhién phé bién nhit ¢ Viét Nam. N6
duogc coi nhu “ké giét ngudi sb mot” lién quan t6i thoi tiét [1]. S6 luong cac sy kién It quét da
tang dang ké trong vai thap ky qua va giy ra nhidu tic dong tidu cuc dén kinh té, xa hoi va
moi truong. LT quét thuong xdy ra ¢ vung nii Viét Nam trong mua mua. Thié¢t hai do 1t quét
hang nam udgc tinh khoang tur 25 ty dén 200 ty dong. Dic biét, theo béo cdo ciia Viét Nam tai
cudc hop cap cao Asean lan thir 10 dién ra tai Tokyo ctia Nhat Ban nam 2012 da théng ké
rang: chi trong thoi gian tir nim 2000 dén nam 2009 da xay ra khoang 96 tran 10 quét gay
thiét hai 16n v6i hon 880 ngudi mét tich va trén 1500 ngudi thuong, cudn troi va lam ngap
hang nghin can nha va hoa mau [2]. Hau nhu nam nao cling c6 hang chuyc trén 1t quet xay ra
& mién nui cua Viét Nam. Ll quét thuong xuat hién bat ngd, muc nugc déng cao voi toc do
16n kém theo truot 10 dat, stc tan phé 16n, dién ra trong thoi gian ngan nén rat kho dy doan
[3]. S6 luong cac tran 1a quet voi cuong do 1on tai khu vyc Tay Bic ¢6 xu hudng ting trong
nhitng nam gan day. Theo thong ké tir Van Phong Thudng truc Ban chi dao Trung uong vé
Phong chéng thién tai, chi tinh riéng dot i xay ra tir ngay 1-6/8/2017 tai khu vuc Tay Bic da
gay thiét hai nang né. Cu thé, co t6i 25 nguoi thi¢t mang rai rac cac tinh, 15 nguoi mat tich, 25
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ngudi bi thuong; nhiéu nha cira va hoa mau bi cudn troi, cac cong trinh cong cong bi pha huy
nghiém trong. Tong thiét hai vat chat udc tinh trén 940 ty d@)ng

Cung v6i su phat trién ctiia khoa hoc cong ngh¢, nhiing hiéu biét va ‘nghién ctru sau vé li
quét da tang 1én nhanh chong trong nhiing ndm gan day, nhung hau hét cac nghién ciru tap
trung vao viéc mo ta qua trinh 1 quét dya trén s6 liéu do dac dugc tir cac tram khi tuong va
thily van [4-6]. Mot s6 nghién ciru di 4p dung mo hinh thuy lyc trong nghién ctru Iii quét dién
hinh nhu mé hinh MIKE FLOOD, HEC-RAS, WMS [7-9], theo d6 cac sé liéu do dac truc
tiép tir cac tram khi tugng thily van dugc dua vao cac mé hinh nham tai hién hién trang It
quét, dong thoi dua ra cac kich ban 1ii quét nham dy béo va phong tranh nguy co lii quét tai
cac khu vyce nghién ctru. Viéc ap dung cac mo hinh thuy luc dem lai tinh tryc quan cao, tuy
nhién phuong phap nay doi hoi mot hé thong co s& dit liéu chi tiét tir cdc tram do dé 1am nhan
t6 dau vao, mang tinh md phong, nén rat kho ap dung tai khu vuc mién ndi Viét Nam, noi ma
c6 dia hinh hiém tré, co so ha ting yéu kém va thiéu hut nghiém trong céc tram canh bao
thién tai.

Trong nghién ctru ngdy, su tich hop giita giita cong cu GIS va mé hinh quyét dinh da chi
tiéu (Multiple Criteria Decision Making — MCDM) dugc ap dung de xac dinh nhirng khu vire
nhay cam véi lii quét. M6 hinh nay di duoc tmg dung & nhiéu qubc gia trén thé gi6i va da
dem lai hiéu qua cao véi hon 7.000 két qua nghién ctru duoc tim thay trén website cua
sciencedirect [10—12]. O Viét Nam, sb lugng cac nghién ctru 4p dung phuong phap nay chua
nhiéu. Thng ké tir Science Direct chi ra rang c6 83 két qua dugc tim kiém c6 ap dung
MCDM tir nam 1995 dén 2019 dén tir Viét Nam. Hau hét cic nghién ctru ¢ Viét Nam,
phuong phap nay chil yéu duoc sir dung dé danh gia thich nghi sinh thai ciy trong hodc phuc
vu cho xay dung va quy hoach d6 thi. Nhitng nghién ctru lién quan t6i MCDM phuc vu cho
thién tai co rét it, tuy nhién ciing c6 mot s6 cong trinh mang lai hiéu qua cao [13-15]. Trong
s6 phuong phap phan tich da chi tiéu, tién trinh phan tich tha bac (Analytic Hierarchy
Process- AHP) két hop v6i chi sé 1t quét tiém nang (Flash Flood Potential Index - FFPI)
duogc sir dung kha phd bién dé danh gia nguy co 1ii quét tai khu vie mién nai ciia Viét Nam
[13-17,22-23]. Theo d6 ngoai bon yéu td chinh 1a do ddc, hién trang st dung dét, loai déat va
16p phii thuc vat nhu chi s6 FFPI gbc ctia Smith [18], mot s6 yéu t6 méi duoc dua thém vao
dé phu hop véi thuc trang dia ban nghién ctru tai Viét Nam nhu thanh phén co gioi dat, mat
d6 song sudi [22], chi s6 am w6t dia hinh, mat do cac diém truot 16, tong lwong mua cyc dai
nam [16], d6 tan che [17], xa ho1 [13]. AHP duoc sur dung kha hiéu qua dé danh gia trong s6
tuong quan gitra cac yéu td, nham xac dinh cac yéu t6 c6 anh huong 16m to1 tiém nang i quét
tai dia ban nghién ctru. Moi tuong quan nay phu thudc vao tinh hinh thyc te tai dia ban nghién
ctru, trong mot sd truong hop do doc va luong mua duge danh gia 1a yéu td c6 anh huong 16m
nhat t&i nguy co li quét [13, 16], 46 ddc, hién trang sir dung dat [22], hodc ching c6 thé duoc
danh gia tuong duong nhau [17]. Theo do, cac dac diém trude su kién cta khu vuc nghién
ctru nhu yéu t6 do doc, yéu t6 thudc Ve khi hau, hién trang st dung dat, mat d6 16p phu thuc

vt... s€ dugc lua chon la cac thong so dau vao vao trong mé hinh dé danh gia. Do day 1a cac
yéu tb tu nhién sin co va twong dbi 6n dinh, do vay viéc danh gia s€ co tinh chinh xac cao va
dang tin cdy. Hon nita, tai khu vuc mién nai ciia Viét Nam, dja hinh hiém tro va thiéu hyt
nghiém trong hé théng canh bao thién tai sém, nén nhitng nghién ctru mang tinh dy bao 1a hét
strc can thiét cho viéc phong chdng thién tai tai dia phuong. Cac trong s6 twong (mg voi cac
tiéu chi duoc dua ra dua vao vai tro thic day ctia n6 dbi v4i sy hinh thanh i quét tai khu vuc
nghién ctru. Muyc dich ctia nghién ctru ndy nham danh gia tiém ning va nguy co lii quét tai
khu virc mién nai TAy Bic cua Viét Nam bang cach xay dung cac chi tiéu danh gia dwa vao
dic diém khu vuc nghién ctru. Tir d6 dé xuét cac giai phap nham phong tranh va giam thiéu
thiét hai do 1 quét gy ra tai khu vuc mién ndi Viét Nam.
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2. Phuwong phap nghién ciru

2.1. Khu vuc nghién cuu

Tay Béc 1a mot khu vuc ndi bat trén ban do dja hinh Viét Nam, bao gém 4 tinh Pién
Bién, Lai Chau, Son La va Hoa Binh. Day la khu vuc dugc coi 1a ving ntii cao dd so bac nhat
ctia dat nudc, kéo dai tir vi do 19°05°B dén 22°58’B. Pham vi ctia viing dugc gidi han tir hiru
ngan séng Hong, giap voi Trung Qudc ¢ phia Bic c6 dudng bién gidi dai 310 km. Phia Nam
ngin cach v6i Bic Trung B¢ boi thung liing séng Ca. Phia dong giap tiéu vung Dong Bic
(thudc vung Trung du va mién nai Bac Bo), phia dong nam giap dong bang Bac B va khu
vuc dong bang Thanh—Nghé—Tinh. Phia T4y gidp Lao véi dudng bién gidi dai 560 km (Hinh
1). Vitri dia ly tao nhiéu co hoi dé cac tinh thudc khu vuc Tay Bic co thé giao luu hop tac
phat tr1en kinh té—vin hoa—xa hoi véi cac tinh, cac vung kinh té phat trién lan can, hoic véi
cac qudc gia giap ranh thong qua cira khéu, 14 cau ndi hang héa quan trong gilia nudce ta voi
céc tinh phia tdy nam Trung Qudc va thuong Lao. Tuy nhién do dia hinh chu yéu 14 nui cao
hiém trg, giao thong di lai bat tién lai thuong xuyén chiu anh hudng rit 16n boi thién tai, trong
d6 nodi bat 13 anh hudng cia il quét nén viée phat trién kinh té va nang cao chat lugng cudc
séng con gap nhiéu kho khan [19].
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Hinh 1. Vi tri va pham vi khu vyc nghién ctru.

2.2. Dir liéu nghién ciru

Viéc lya chon cac nhan td dong vai tro quan trong trong phan tich quyét dinh da chi tiéu.
Trong nghién ctru ndy, cac ti€u chi duoc lya chon dya trén co s¢ anh huong cua né dén nguy
co 1t quet trong khu vue nghién ctru. Cac yéu tb duoc can nhic bao gdm d6 ddc, thanh phan
co gioi dét, hién trang su dung dat va lugng mua. Chi tiét dwoc mo ta nhu trong bang 1.

Bang 1. Dt li¢u nghién cuu.

STT Loai dir liéu Til¢ Nguon

1 Dit liéu hanh chinh céc tinh thudc vung 1: 1 000 000 Nha xuit ban Tai nguyén — moi
Tay Béc truong va ban do Viét Nam
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STT Loai dit liéu Tilé Ngudn
2 Dir licu DEM (Digital Elevation Model) M6 hinh $6 d0 cao, d Website:
phén gidi 30m https://earthexplorer.usgs.gov/

3 Dir liéu lugng mua trung binh nam 1: 1 000 000 S¢ Tai nguyén — moéi truong cac
tinh Tay Bic

4 Dit liéu thanh phan co gidi dat 1: 1 000 000 S6 Tai nguyén — mdi trudng cic
tinh Tay Bic

5 Dir lidu hién trang sir dung dét 1: 1 000 000 S¢ Tai nguyén — moéi truong cac
tinh Tay Béc

2.3. Phwong phap nghién ciru

Qua trinh ra quyét dinh thuong bao gdm 5 giai doan chinh: Xac dinh van d8, thiét 1ap cac
tiéu chi va tao ra lya chon thay thé, Iya chon tiéu chi, danh gi tiéu chuan, lua chon phuong
phap da tiéu chi phu hop va cudi cung 1a xép cac giai phap thay thé. Cac budc thyc hién duoc
tom tit nhu hinh 2.

DI lu dia Bin do g Bia 60 pha
hlIlh ' > dac —* —> Cﬁp df) doc
av! S e
; ” - ; - Ban do phén
D ligu thénh phin | Bin do thanh phan e {heﬁj P
co giéi dit | cogoidat i co gii dit
4 Xic dinh
g‘ N I;r(,mg 50
a Bin 6 phin g AR
Dt liéu hién trang st Bin do hién trang s el cip theo log
dung dit — dung dit » C [™® hinhSDdit y
s Bin d0
phén ving
Ban d6 phin nguy co 1
— cap lwong quet
v H Bén d6 phan bo mua > mua

Hinh 2. Quy trinh thyc hién.

2.3.1. Xay dung cac tiéu chi danh gia
a) Phan cap do dbc

Do dbc dia hinh, cac kiéu hinh thai suon 14 nhing yéu to quyet dinh, huéng dong chay va
thoi gian tap trung nude [20] dleu nay gy anh huong truc tiép dén nguy co hinh thanh 1i
quét. Cac nghién ctru dé chi ra rang, toc o dong chay sé trd nén nhanh hon véi do dbc ting
3% va dat toc do 16n nhat néu d6 dbc trén 30% [20 -22]. Theo do, voi do dbc 16m trén 30% s&
dugc gan gia tri 10 va cac gia tri giam dan twong tmg véi timg cap do doc. Phan cap do dbc
duogc thuc hién nhu bang 2.
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Bang 2. Phén cép d6 déc.

Phan cip anh huong Phan cip anh huong

Do doc (%) cua do dbc B9 doc (%) cua do dbe
Tir 3 dén 6 1 Tir 18 dén 21 6

Tir 6 dn 9 2 Tir 21 dén 24 7

Tir 9 dén 12 3 Tir 24 dén 27 8

Tir 12 dén 15 4 Tur 27 dén 30 9

Tir 15 dén 18 5 Trén 30 10

b) Phén cap thanh phan co gidi dat

Dir lidu dat duge sir dung dé xay dung ban do phéan cap thanh phan co gidi dat. Co so dé
phan chia cac cip dua trén mutrc d6 bo rdi cua dat va dugc quyét dinh boi ti 16 thanh phan cia
cac hat sét, cat va limon. Su sép Xép va kich thudce cia céc hat trong dét s& anh huong truc
tiép dén kha ning gitt nude va thim nudc tir d6 anh hudng dén toc d6 dong chay va luong
nudce bi giit lai trong dat cang 1on thi kha nang hinh thanh dong chay bé mit cang giam [3].
Trong nghién ciru nay, dwa vao dic diém thyc té ctia thanh phan co gidi dat va cac nghién ciu
khac [22-24] cac gia tri dwoc gan nhu bang 3. Theo d6, 13 loai dét dién hinh trong khu vuc
nghién ctru dugc phan chia thanh cac nhém dét co ban, khu vyc niii da va dat x6i mon 14 khu
vuc c6 nguy co i quét cao nhat, tiép dén 1a khu vuc c6 thanh phﬁn sét chiém ti 1& cao, khu
vuc c6 thanh phan cat két nguy co 1i quét thap.

Bang 3. Phan cép thanh phan co gioi dat.

. . Phién cép thanh
STT Loai dét Nhém dat ) .
phan co gioi dat
1 Dt da bot dién hinh DAt da bot (cat két dén thit nhe) 2
2 Dat glay chua Dit glay chua (Thit pha sét) 7
3 Pat mun Alit trén ndi Dat mun Alit trén nui (Thit pha sét) 8
4 Pitnau do . ,
. Nhom dat do (Sét pha thit) 9
5 bat nau vang
6 Dt phusa .
, Nhoém dat phu sa
7  Dat phu sa chua . 4
. (Cat pha dén thit nhe)
8 bat phu sa glay
9  Pit xam feralit Nhém dat xam (Sét dén thit pha 6
10 Dat xAm mun trén ndi sét)
11 Dat x6i mon manh tro soi da  Nui da va dat x6i mon 10
12 Nuida
13 Séngho Séng hd 1

c) Phan cép hién trang su dung dat

Hién trang st dung dat khong nhitng 1am thay d6i dic tinh vat 1y ctia dat ma con thay d6i
cd hién trang 16p phu, dia hinh mat dat. Dudi tac ddng ctia con nguodi cung céac hoat dong san
xuét bé mit 16p phu thay ddi, theo d6 tai nhitng noi c6 mat do thuc vat cao thi nguy co lii quét
thdp va nguoc lai nhitng noi mat do 16p phu thyc vét thip nhu dat & d6 thi, khu vuc dat trong
thi nguy co xay ra lii cao. Viéc str dung ban d6 hién trang st dung dat khong chi gitp xac dinh
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hién trang 16p phtt ma con thdy duoc tac dong cua yéu t6 con ngudi 1én viée hinh thanh 1a
quét. Tur do co nhing giai phap phu hop nham han ché téi da nhiing tc dong tiéu cyuc cua con
ngudi trong viée thiic day nguy co lii quét tai khu vire nghién ciru. Ban db hién trang st dung
dat ti 1& 1: 1000 000 nam 2015 do S¢ tai nguyén moi trudng cung cap dugc sur dung dé xac
dinh hién trang bé mat, theo d6 khu vuc Tay Bic gdm ¢6 9 loai co ban: dat trong cay cong
nghiép lau nam, dat trong cay hang nam, dat rimg tu nhién, dat rung trong, dat trong laa, dat
ddng co va cay bui, dat o, soéng ho va nai da. Dua vao kha nang tham hut nudc bé mit tuong
ung voi ting loai [22-24], cac gia tri dugc gan twong ung nhu bang 4.

Bang 4. Phin cép hién trang sir dung dat.

TT Loai dat Phan cép hién trang sir dung dat
1 Dit trong cdy cong nghiép 1au nam 5
2 Dit trong cdy hang nam 6
3 Dit rimg ty nhién 2
4 Dit rimg trong 3
5 Dit trong lta 4
6 Dat dong o va cay bui 8
7 Dit & 9
8 S6ng hd 1
9 Nui da 10

d) Phan cap luong mua

Lii quét xay ra & nhimng noi c6 luong mua véi cudng do 16m, tap trung két hop véi dia
hinh déc. Bén canh do, It quét thuong Xuét hién & dia ban hep, trong khi dy bao khi tuong
thity van 1 trén quy mo 16n. Rada quét gip ddi nii trap tring, trong diéu kién thoi tiét mua 1
gap. nhiéu kho khan, chi c6 thé du bao trude khi 1t xay ra mét thoi gian rat ngan nén khong c6
nhiéu y nghia. Pong luc truc tiép gay ra It quét la mua, do d6 viéc nghién ctru phuong phap
tinh toan mua kha nang tao 1a quét la rat can thiét, nham dy bao khu vuc co nguy co i quet
cao. Khi canh bao 1t quét can xem xét dit liéu lugng mua mot ngay 16n nhat. Tir ngudn dit
liéu lugng mua mot ngay 16n nhét duoc do tai cac tram, v6i su tro gitip cua cong cu GIS,
thuat toan ndi suy dia ly duoc thuc hién dé tao ra ban dd dang tri mua mot ngay 16n nhat. Dya
trén két qua c6 duogc, tac gia tién hanh phén cap nguy co tao ra 1ii quét trén dia ban nghién
ctru. Theo do lugng mua mot ngay lon nhat ctia khu vuc Tay Bic dao dong tir 100-200 mm
va dugc phéan chia déu thanh 10 cap (bang 5), trong d6 khu vuc ¢6 lich sir mot ngay 16n nhat
trén 180 mm duoc gan gia tri 10, twong dwong véi mirc nguy co cao nhat va nguoc lai, nhitng
khu vure ma lugng mua ngay 16n nhét dudi 100 mm duoc gan tri bang 1, twong tmg véi khu
vuc it ¢ nguy co xay ra lii quét do mua nhét.

Bang 5. Phan cip luong mua.

Lwgng mua (mm) Phén cip lwong mua
<100 1
100-110 2
110-120 3
120 - 130 4
5
6
7

130 - 140
140 — 150
150 - 160
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Luwgng mua (mm) Phéan cz"'lp lwgng mua
160 - 170 8
170 - 180 9
> 180 10

2.3.2. Xac dinh khu vuc nguy co li quét

MCDM (Multi Criteria Decision Making — Ra quyét dinh da tiéu chi) nham myc dich
chon ra thir tot nhit tir mot bo cac lua chon thay thé trén co so cua viée danh gia nhiéu tiéu
chi. Ban d6 phan ving nguy co lii quét duge xac dinh dua trén két qua chong xép cac ban do
thanh phan trong moi truong GIS. AHP (4nalytical Hierarchy Process) 1a mét phuong phap
tinh toan trong s6 ap dung cho cac bai toan ra quyet dinh da tiéu chuan dugce lwa chon de xay
dung ban db két qua. Phuong phap nay cung cap mot thir tur sap xep ctia nhirng quyét dinh va
nho vao né ma ta tim duge mot quyét dinh cudi cing hop ly nhit. AHP dugc phat trién boi
Thomas L. Saaty [25] va d3 duoc mé rong va bd sung cho dén nay. Hé so cua ma tran duoc
tinh tir diém ciia viéc so sanh cip cia cac thanh phan, cac gia tri chi sd va cac loai chi tiéu
thong qua cac ¥ kién chuyén gia (Bang 6). Sau d0, cac trong sb lién quan dén cac thanh phan
ctia ma tran dugc xu 1y bang cach sir dung thuét toan AHP.

Bang 6. Bang xép hang cac mirc d9 so sanh cdp trong thuat toan AHP.

Mikc quan trong Gia tri sb Gidi thich

Quan trong nhu nhau )
. . Hai hoat dong c6 dong gop ngang nhau
Quan trong nhu nhau cho dén vira phai

Quan trong vura phai Kinh nghiém va sy phan quyét c6 su wu tién

Quan trong vira phai dén hoi quan trong hon vura phai cho mét hoat dong

Hoi quan trong hon Kinh nghiém va su phan quyét ¢6 su uu tién

Hoi quan trong hon dén rat quan trong manh cho mot hoat dong
Rét quan trong . A .
p . Mot hoat dong rat quan trong
Rat quan trong dén vo cung quan trong

O 0 3 O W K W N =

V6 cung quan trong Pugc vu tién & muc cao nhat c6 thé

Tom tat cac budce giai bai toan AHP:

Budc 1: Xac dinh cac yéu tb lién quan va thiét 1ap thtr bic quan trong

Budc 2: Phan hang va so sanh cac yéu t6. Thiét 1ap ma tran so sanh cdp cia su dong gop
hay tac dong cua yéu t6 1én tiéu chudn ctia muc thir bac phia trén ctia nd. Mot nira cia ma tran
so sanh 12 s6 nghich dao ctia nira kia. Yéu t6 bén tay trai ctia ma tran s& dugc so sanh véi yéu
t6 & hang trén cung cua ma tran.

Budc 3: Tinh gia tri trong $6.

Budc 4: Kiém tra tinh nhat quan ctia cac cip so sanh cip.

Duya vao cac budc tinh toan AHP két hop véi y kién tir 20 chuyén gia thudc cac linh vuc
lién quan, ma tran so sanh dugc thanh lap. Theo d6, do dbc duoc xac dinh 1a yéu td c6 murc
anh huong 16n nhét toi nguy co 1 quét tai khu vuc Tay Bic, thir hai 1 yéu t6 luong mura, tiép
d6 1a hién trang sir dung dat. Thanh phan co gidi dit duoc xem 13 yéu t6 it anh hudng nhat toi
nguy co 1ii quét. Theo 18 thong thudng, mua dugc coi 14 yéu té quan trong dé hinh thanh i
quét, nhung trén thyc té, viéc mua két hop vai cac yéu té khac (dja hinh, két cau dat...) dé tao
ra dong chay 1t quét quan trong hon. Bén canh do, nhiéu noi mua rat 16n, nhung lai khong ¢
It quet, néu khong co yeu t6 bd sung v6i no. Hién trang st dung dat dong vai tro quan trong
trong viéc thuc ddy hodc 1am giam nhe anh huéng cua lii quét trong dia ban nghién ctru. Tai
nhirng khu vuc ¢6 16p phu thuc vat day dic, phuong thire canh tac khoa hoc s& han ché phan
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nao nhirng tac dong ti€u cuc cua li quét. Nguoc lai tai nhitng khu vuc 16p phu thye vat bi tan
pha, bé mat dat tro so6i da, cing voi 16i canh tac du canh du cu pho bién ¢ dong bao mién nii
Tay Bac nhu hién nay s& khién cho nguy co lii quét ting 1én. Mbi quan hé so sanh giita cac
yéu t6 duge md ta trong bang 7. Trong budc tiép theo, gid tri ma tran duoc chuan hoa (bang 8)
va xdc dinh mue do nhat quan, hop 1y caa cac cap so sanh. Phuong phap AHP do su nhét
quan thong qua ti sd nhat quan (CR), gié tri ty s6 nhét quan tot nhat 1a nho hon 1, néu 16n hon
can thuce hién lai (cong thirc 1, 2). Theo d6 trong truong hop nay, ti s6 nhat quan CR = 0,04.

Trong sd clia cac yéu t6 do doc lwong mua, hién trang str dung dat va thanh phan co gioi dat
trong nghién ctru nay lan Iuot 14 0,56, 0,26, 0,12 va 0,06.

Bang 7. Bang so sanh giita cac yéu to.

Do doc LM HTSDD TPCGD Téng
Do dbc 1,00 3,00 5,00 7,00 16,00
LM 0,33 1,00 3,00 5,00 9,33
HTSDD 0,2 0,33 1,00 3,00 4,53
TPCGD 0,14 0,20 0,33 1,00 1,68
Total 2 5 9 16

Bang 8. Ma tran chuén hoa.

Do doc LM HTSDD TPCGD Tong Trung binh
Do dbe 0,60 0,66 0,54 0,44 2,23 0,56
LM 0,20 0,22 0,32 0,31 1,05 0,26
HTSDD 0,12 0,07 0,11 0,19 0,49 0,12
TPCGD 0,09 0,04 0,04 0,06 0,23 0,06

Trong d6 HTSDD 14 hién trang sir dung dat; TPCGD 1a thanh phan co gidi dat; LM 1a
lugng mua. . ) ) . . .
Ma tran vé y kién cda cac chuyén gia c6 thé¢ dugc xac dinh bang ti sO nhat quan
(Consistency ratio—CR):
CR=CI/RI (1)
Trong d6 CI 1a chi sé nhat quan (Consistency Index); RI 1a chi s6 ngau nhién (Random
Index). RI dugc xac dinh tir bang cho san (Bang 9).
CI = (Amax —n)/ (n—1) 2)
Trong d6 Amax 12 gié tri riéng ctia ma tran so sanh; n 1a s6 nhan t.

Bang 9. Chi s6 ngau nhién tng v6i s6 nhan t6 (RI) [20].

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

RI

0,00 0,00 0,58 095 1,12 1,24 132 141 145 149 1,51 1,48 1,56 1,57 1,59

3. Két qua va thao luin
3.1. Xdy dung cdc ban do thanh phan

3.1.1. Ban dd phan cip d6 déc

Duya vao két qua noi suy tir dit liéu DEM khu vuc Tay Bac ta thiy dia hinh cao nhét &
phia phia Bic va phia Pong Bic ctia ving, d6 cao giam dan vé phia trung tim va phia Nam,
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hinh thanh nén nhitng khu vuc c6 d6 dbc 16n, tao diéu kién dong chay tap trung nhanh, din
dén nguy co xdy ra 1ii quét 1 kha cao (Hinh 3).
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Hinh 3. (a) Ban db d6 déc, (b) Ban dd phan cip do déc.

3.1.2. Ban d0 phan cép thanh phan co gi6i

DAt c6 nhiéu sét, s& cuc ki dinh va déo khi gap nudce. Voi diéu kién mua binh thuong dé
duy tri sy sng, dic diém dét nay thich hop cho viéc gitr nudc dé cung cip di nudc cho cay,
it bi rira troi hon cac loai dét khac. Tuy nhién, day vira 1a thudn lgi vira 1a han ché khi xay ra
mua 16n, do dat sét rat chat, hat nho nén rat kho thdm va thoat nude. Do d6 dat rat dé bi ung
khi mua va ntt né khi kho han. Trén co s& thuc té va qua phan tich ban do cho thay, khu vuc
Tay Bic c6 dic diém tai nguyén dét dién hinh cho thé nhudng ctia mién nui. Dién tich dat
xam feralit va dit xAm mun trén nui rat cao, chiém khoang 80% dién tich dat cua ving.
Nhiing loai dt nay c6 thanh phan co gidi tir sét dén thit pha sét (Hinh 4a). Trén co sé tng
dung cong ngh¢ GIS va thiét 1ap cac gia tri nhu phan phuong phap da dé cap, ta co ban do
phan cap thanh phan co giéi dat nhu hinh 4b.
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Hinh 4. (a) Ban d9 loai dét, (b) Ban d6 phan cip thanh phan co gi6i dat.

3.1.3. Ban d6 phan cap hién trang sir dung dét

Dién tich dat trong cdy cong nghi¢p hang nam, dong c6 va cdy bui van chiém dién tich
16n trong khu vuc 1én dén 70%. Day khong phai mot diém manh cho viéc phong chdng nguy
co do 1@l quét. Trong khi d6, dién tich ring tu nhién chi 870621,1 ha (chiém 23,5%), kha thap
so v6i mot khu vue chi yéu 1a d6i nai nhu Tay Béc (Hinh 5a). Do vay, viéc tich cuc pht xanh
bé mat dat bang rimg va che phu nhitng ving dat tréng doi troc 1a rat can thiét nham giam
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thiéu nguy co il quét tai khu vuc nay. Két qua phan cap ban dd hién trang st dung dat duoc
thé hién nhu hinh 5b. Theo d6, khu vuc nui da bo roi, dia hinh ddc véi 16p phu bi tan phé 1a
noi c6 nguy co xay ra lii quét cao nhat dugc gan gia tri 10, khu vuc rimg tu nhién c6 nguy co
thap nhat duoc gia trj 1.
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Hinh 5. (a) Ban db hién trang sir dung dt, (b) Ban dd phan cap hién trang st dung dat.

3.1.4. Ban d0 phan cdp mua

Tay Bac nam trong ving khi hau nhiét d6i am gi6 mua, lugng mua trong nim duoc giy
ra bai nhiéu nguyén nhan nhu mua d6i luu, mua do bio va ap thap nhiét déi. Cac con mua
nay co6 dac diém, mua 16n, kich thudc hat 16n va mua trong nhiéu gio. Két hop véi dia hinh
dbc cua Tay Bic, rat dé xay ra cac tran 1d quét khong mong mudn. Viée dy béo 12 hét sirc kho
khan vi day la mot khu vuc rong, lai chu yéu la d6i nui, do d6 viéc nghién ctru phurong phap
tinh toan mua, kha ning tao ra 1ii quét 1a rat can thiét. Theo két qua thu thap dugc tir chudi dit
liéu tai c4c tram do, lugng mua mot ngay 1on nhét dao dong tir 84,6 mm dén 203,9 mm. Tur
ban dd co thé thay lugng mua mot ngdy 16n nhat phan b theo hudng cao & phia bic (Tram
Muong Té: 204 mm, Tram Sin H: 194 mm) va giam dan vé phia trung phia phia nam (Tram
Hoa Binh: 114 mm, Tram Mai Chau: 105mm), thép nhét khu vyc trung tdm (Tram Son La:
93 mm, Tram Song Ma: 85 mm) (Hinh 6a). Ban d6 phan cap lugng mua dugce xay dung dua
trén két qua ndi suy tir ban dd luong mua mot ngay 16n nhit va dwgc mo ta nhu hinh 6b. Di
liéu mua mot ngay 1oén nhét duoc triét xudt tir chudi dir liéu do dac tir ndm 1975 dén 2005.
Theo dé, nguy co xay ra lii quét do tic dong clia mwa dugc phan thanh 10 cip. Khu vuc phia
bac thudc tinh Lai Chau dugc xac dinh ¢6 nguy co cao nhat, day dong thoi 1a nhimg dia diém
nui cao don gio, cac d1a diém & trung tim tring voi ving thung liing it muwa nhat.
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Hinh 6. (a) Ban d0 ndi suy mua mot ngay 16n nhét, (b) Ban d6 phan cap lwong mua.
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3.1.5. Ban do phan ving nguy co lil quét

Duya vao két qua tir cac ban do cac yéu t thanh phan va gié tri trong sé dugc xac dinh &
trén, ban d6 phan ving nguy co 1 quét dugc thanh 1ap (Cong thire 1). Cac 16p dir liéu raster
s& dugc chong xép bang cong cu GIS. Theo d6, mién gia tri két qua s& phan bd tir 0 dén 10 va
ban d6 phan vung nguy co i quét duge phan chia déu theo phuong phap trung binh cong
thanh nam cap twong ng voi cac gia tri dudi 2, tur 2 dén 4, tir 4 dén 6, tir 6 dén 8 va tir 8 dén
10 (Bang 10), gobm c6: khu vyc c6 nguy co rat cao, khu vuc ¢ nguy co cao, khu vuc c6 nguy
co trung binh, khu vyc ¢é nguy co thip, khu vuc c6 nguy co rat thap.

0.56 (X1) + 0.26 (X2) + 0.12 (X2) + 0.06 (X4)

mn

(1)

) Trong d6 A la nguy co It quét; X 712‘1 do dbc; Xz 1a luqng mua, X3 1a hi¢n trang st dung
dat, X4 la thanh phan co gidi dat; n 1a tong gia tri cta trong so (trong truong hop nay n = 1).

Bang 10. Phan cp nguy co xuét hién 1ii quét.

Gia tri Nguy co’ xuét hi¢n

Duoi 2 Khu vyc c6 nguy co rat thap
Tir 2 dén 4 Khu vyc c6 nguy co thap
Tir 4 dén 6 Khu vuc c6 nguy co trung binh
Tir 6 dén 8 Khu vyc c6 nguy co cao

Tir 8 dén 10 Khu viyc ¢6 nguy co rit cao

Két qua nghién ctru chi ra rang, hau hét cac dja phuong trong khu vuc Ty Béc déu
nam trong dién c6 nguy co lii quét & mirc thap va trung binh. Trong d6, khu vuc c6 nguy co lit
quét thap chiém 54.6%, nguy co trung binh chiém 24.4%. Chi c6 mot phan dién tich kha nho
trén 60 nghin ha thuc khu vuc co nguy co lii quét rat thip duoc phan bd phia nam huyén
Séng Mi, Sép Cop, Moc Chau (Son La), mot phan dién tich huyén Luong Son, Ky Son,
Thanh phé Ha Binh (Hoa Binh) (Bang 11).

Trén toan khu vuc nghién ctru, c6 thé thdy 1i quét c6 nguy co hinh thanh rat cao & phia
bac va dong béc, twong tmg voi khu vuce ¢o dia hinh ¢6 cao, do dbc 16m, trong d6 phan bd
chinh ¢ tinh Lai Chau va phia dong béc tinh Son La. Mot s6 huyén c6 nguy co li quét rat cao
nhu Phong Thé, Muong Té, Sin Ho, Tam Duong (tinh Lai Chéu); rai rac 6 mét s6 noi thugce
huyén Muong La (tinh Son La). Cang vé phia nam va tdy nam cua vung Tay Bic, nguy co la
quét ngay cang giam. Cac khu vue c6 nguy co 1t quet thip hon nam rai rac nhu khu vire tiép
giap gitta huyén Muong Té va Mudng Nhé, thanh phd Pién Bién va mot s6 huyén thude tinh
Hoa Binh (Ki Son, Luong Son, Cao Phong, Ba Bic) (Hinh 7).

Bang 11. Phan cap nguy co il quét khu vic Tay Bic.

Dién tich (ha) Ti 18 (%)
Khu vye c6 nguy co rat thap 60224,5 1,7
Khu vuc ¢6 nguy co thap 1989529,6 54,6
Khu vye ¢ nguy co trung binh 891209,7 24.4
Khu vuc cé nguy co cao 477837,7 13,1

Khu vy c6 nguy co rat cao 227043,6 6,2
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Hinh 7. Ban d6 phan viing nguy co lii quét khu vue Tay Bac.

Két qua du bao kha ning 1i quét xay ra tai tinh thudc ving Tay Béc 1a twong dbi phu hop
v6i két qua diéu tra vé 1d quét nhu sau:

Tai Lai Chau, ngay 25/6/2018, theo thong tin tir Van phong Ban chi huy phong chéng
thién tai va tim k1em ctru nan tinh Lai Chau, 1t quét da cudp di sinh mang cua 11 nguoi dén,
11 ngudi khac mat tich cung nhiéu ngudi bi thuong. Trong s6 cac nan nhan mat tich xa
Noong Heéo (huyén Sin HO) ¢6 5 ngudi bi 1i cudn, 1 ngudi ¢ xa Muong Thit (huyén Than
Uyén), 1 nguoi ¢ xa Son Binh (huyén Tam Puong) va 1 nguoi ¢ xa Hua Bum (huyén Nam
Nhuin). Ngay 23/9/2020, 1ii quét do mua 16n tiép tuc xay ra & cac huyén thudc tinh Lai Chau.
Luong mua phd bién tir 20 - 60mm/24h, c6 noi trén 80mm/24h. Pic biét nguy co li quét, sat
10 dit rat cao tai cac huyén: Muong Te¢, Sin HO, Tam Buong; nguy co i quet, sat 1o dat cao
tai cac huyén: Than Uyén, Tan Uyén, Nam Nhun, Phong Thd va TP. Lai Chau. Theo théng
ké, nhiing khu vuc nay cling da ting xdy ra 1 quét dac bi¢t nghiém trong trong nhiing nam
1990, 1998, 2000. Tir nam 2010 dén nay, hau nhur ndm nao ciing xay ra tinh trang 1ii quét gay
ra thiét hai rat nghiém trong vé nguoi va tai san, dong thoi ton thuong dén moéi truong.

Tai cAu Nam Pay, x4 Mun Chung (Tuin Gido, Dién Bién) vao ngay 28/8/2018, mua 16n
tir dém 27/8 di gay ra lii quét cao khoang 2—3 m, chay tran qua dudng tinh 129 khién cac
phuong tién khong thé luu thong duwoc. Gan day nhat, ngay 17/8/2020, i quét xay ra & xa
Nam Nhir (Nam P6, Dién Bién). Lii quét ciing xdy ra & Son La va gdy thiét hai 16n trong
nhirng nam 1991, 2015, 2017, tap trung chu yéu & cac xi thudc huyén Mudng La.

4. Két ludn

Viéc Iwa chon cac nhan t6 va danh gia trong sé cho céc yéu tb dong vai tro quan trong
trong nghién ctru. Viéc thay d01 vai tro cta ching s anh huong dang ké dén két qua nghién
ctru, do d6 can can nhic cac yéu t6 ngay mot cach can than. Viéc danh gia cac trong sb can
dua trén tinh hinh thyc t& ctia khu vuc nghién ciru ciing nhu ¥ kién tir cac chuyén gia nham
dam bao d6 chinh xac ctua két qua nghién ciru.
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Mic du 1 quét 1a mot hién tuong tir ty nhién, nhung né lai bi tic dong bai cac yéu t6 con
nguoi. Viée khai thac san xuat, xdy dung cac cong trinh, d6t nwong lam ray ciia cac dong bao
dan toc noi day c6 anh huong khong nho dén viéc lam ting nguy co 1ii quét. Do d6 viéc nang
cao trinh d¢ dan tri, han ché cac tac dong tiéu cuc dén moi truong va 16p phu rimg 14 gidi phap
rat quan trong d6i véi khu vie Tay Bac nham giam thiéu anh huong do 1i quét gay ra.

Theo do, cac khu vuc c6 nguy co i quét cao trong khu vuc nghién ctru trung khop la
nhing noi c6 do déc dia hinh 16n. Chang han khu vuc, tinh Lai Chau, phia dong va dong bic
la diy Hoang Lién Son cao va do sg, phia bac 1a cac ddy nui cao ven bién gidi Viét Trung.
Hon nita, v6i dia hinh cao, cac khu vye ndi ndy ¢6 vai trd nhu buc chin dia hinh, gdy mua cho
khu vuc Tay Bac. Trén hét, khu vuc Lai Chau va dong bac Son La, nim giap ranh nén thuong
xay ra mua 16n, két hop v6i do doc dia hinh, sinh ra 1i quét. Nguoc lai, cac khu vue khac
ngoai viéc phan bd & cac khu vye ddi nii c6 do doc thap hon, thi lugng mua cung cap cling
khong qua 16n. Pac biét 1a khu vuc trung tim cia tiéu ving Tay Bic, bao gdm mét sé khu virc
thudc dia phan cac huyén cua tinh Son La va Dién Bién. Cang Xuéng phia nam, tirc vung ha
luu s6ng Da, khu vue tinh Hoa Binh ¢6 nguy co xay ra i quét thap nhat, do day co do déc
khong qua 16n, lugng mua trung binh, tham thwe vat lai phan bd da dang. Cu the day la khu
vuc phat trlen nhiéu mo hinh vuon — rimg trong khu vuc, khi két hop phat trlen tréng ciy an
qua v6i trong rimg. Két qua tir mo hinh da chi tiéu phu hop véi tinh hinh thuc té caa khu vuc
nghién cuu.

Tuy nhién nghién ctru con tdn tai mot vai han ché do su thiéu hut vé co sd dit lidu. Cu thé,
dir liéu lwong mwa mot ngay 16n nhat méi chi thu thap dugc trong khoang thoi gian 30 nim
(1975 dn 2005), khoang thoi gian nay 1a chua du thuyét phuc dé két luan tinh quy luat caa
mat hién tugng cé tinh 6n dinh nhu khi hau. Dic biét, sy bién doi khi hau va nhiing dién bién
that thuong xay ra kha rd nét trong nhiing thip nién gan ddy. Bén canh do, viéc dimg lai & cac
dbi chiéu so sanh két qua nghién ctru v6i cac thong tin thu thap tir cac bai bao tan mac ciing
phan nao 1am anh hudng dén mirc do dang tin ciy cua két qua. Viéce can c6 nhing cong trinh
nghién ctru chuyén siu lam d6i chiéu so sanh 1a rat can thiét. Nhiing han ché nay s& dugc
nhom tac gia tiép tuc hoan thién trong nhitng nghién ciru tiép theo.

Pong gop cua tac gia: Xay dung y tuong nghién cou: D.T.L., B.P.L.; Lua chon phuong
phap nghién cuu: D.T.L.; Xu ly s6 liéu: D.T.L.; Viét ban thao bai bao: D.T.L., B.P.L.; Chinh
sua bai bao: D.T.L.

Loi cam on: Bai bao 1a két qua ciia Dé tai NCKH cép Trudng duoc tai boi Truong Dai hoc
Su pham Ha Noi. Ma s6: SPHN19-08.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ciru trude day; khong co
su tranh chép loi ich trong nhém tac gia.
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Application of Multi Criteria Decision Model to assess flash flood
risk in the context of global climate change. A case study:
Northwest mountainous region—Vietnam

Duong Thi Loi!", Dang Phuong Lan'
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Abstract: Flash flood is a typical natural disaster in the Northwest mountainous region of
Vietnam, however forecasting is difficult due to its complexity and the impacts of global
climate change. The purpose of this study is to identify areas at high risk of flash floods
based on the actual characteristics of the study area using a multi criteria decision model.
Slope, land use, soil texture, and rainfall are selected and weighted criteria corresponding to
its impact on flash flood potential in the study area. The AHP (Analytic Hierarchy Process)
method is a multi—criteria analysis method used to determine the comparative correlation
between the criteria, thereby building the flash flood risk zoning map. Accordingly, the
study area is classified into five levels: very low risk area, low risk area, medium risk area,
high risk area, and very high risk area. The research results have shown that flash floods
have a very high risk of forming in the north and northeast of the study area with above 15 %
of the total area, of which the main distribution 1s in Lai Chau and northeast of Son La
province. The research results are reliable documents for natural disaster prevention and
environmental resource management in the Northwest.

Keywords: Flash flood; Multi Criteria Decision Model; Northwest mountainous region;
AHP.
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Tém tat: Bai bao nay la két qua nghién ctru xay dung phuong an du béo 1ii Tiéu man dya
vao phén loai c&c hinh thé thoi tiét gay 1a va phan tich quan hé mua 1ii, bd s6 liéu dua vao
x@y dung phuong an tir nam 1978 dén 2019 cho két qua kha tot. Két qua xay dung phuong
an s& ho tro cho cac dy bao vién trong qua trinh tac nghiép du bao kha nang xuat hién 1
Tiéu mén khu vyc Trung Trung B va dap Umg yéu cau ngay cang cao cua xd hoi. Day la
mot phuong 4n hiéu qua phuc vu tét cho cong tac du bao nghiép vu trong tuong lai.

Tir khoa: Lii Tiéu méan; Hinh thé thoi tiét; Cong nghé du bao.

1. M& dau

Nudc ta nam trong ving khi hau nhiét d6i gié mua voi cac loai thién tai rat da dang.
Trong khoang hon 20 ndm tr¢ lai day, nhirng hién tuong thoi tiét cuc doan nhu han han, ngap
lut, sat 16 dat, bao 1a dién ra ngay cang phuc tap da lam trén 13.000 nguoi thiét mang, bi
thuong va thiét hai rat 16n vé tai san va co s ha tang [1]. Trong d6 11 lut 1a mot trong nhiing
hién tuong thoi tiét cuc doan gay thiét hai 16n vé ngudi va tai san, nhu trdn 1t nam 1999 trén
cac song tir Quang Tri dén Quang Ngay gay thiét hai nang né, nhét 1a cac tinh Thira Thién
Hué, Quang Nam, Quang Tri va thanh pho Pa Niéng, riéng tai tinh Thira Thién Hué, da co
372 nguoi chét va thiét hai hon 1.780 ty dong Tran 10 thang 10 ndm 2007 1a trén 10 lich su
trong vong 45 nam qua & khu vuc Bac Trung Bo da giy v dé trén Song Budi & Thanh Hoa,
1 quét & Nam Giai huyén Qué Phong, Nghé An..., [am 88 nguoi chét, 8 nguoi maét tich, thiét
hai khoang 3.215 ty dong [2].

Do cdc tac hai to 16n do 10 Iyt gdy ra nén cac nghién ctru trong linh vye nay dé dugce Nha
nudc ta quan tam va phat trién manh. Céc nghién ctru tap trung vao phan tich danh gia dac
diém, dién bién i, ngap lut; du bao 1t, xay dung ban do ‘nguy co ngdp lut; nghién ctru xay
dung cac cong cy, hé thong hd trg kha nang nhan dinh dién bién i lut trong cong ddng, cac
hé thdng canh bao som vé nguy co xay ra lii, 1ii quét; nghién ctru xay dung hanh lang thoét
10

Luu vuc Séng Gianh, séng Kién Giang, song Thach Han, song Tra Khuc va song V&,
ndm trong toa do dia ly tir 14°47°9” dén 17°43’vi do Bac va 105°50” dén 108°50°36” kinh d¢
bong, vao thoi ky tiét Tiéu méan thuong hay xay ra cac dot mua 1t gay thiét hai nghiém trong
vé san xuat nong nghiép, tai san, anh hudéng truc tlep dén doi song nguoi dén [3], do do xay
dung cac phuong an du bao, canh bao mua la Tiéu mén 1a hét sirc can thiét trong cong tac
phong chdng, giam nhe thiét hai do 1 lut gay ra.

Tap chi Khi tigng Thity vin 2021, 721, 46-53; doi:10.36335/VNJHM.2021(721).46-53  http://tapchikttv.vn/
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Hinh 1. Ban d6 khu vuc Trung Trung B9.

Céc hinh thé thoi tiét gdy mua 1 Tiéu méin & khu vuc nay rat da dang. Qua théng ké,
phéan tich cac dot mua 1d Tiéu mén giai doan tir 1978-2019, trén cac luu vuc khéac nhau c6
khi ciing mot hinh thé thoi tiét nhung 1 lai khac nhau, tiiy thudc vao vi tri va dia hinh, dic
diém song sudi. C6 dot mua Iii gay ra chi do mot hinh thé thoi tiét don thudn, c6 nhiing dot
gay 1 do su két hop cta cac hinh thé thoi tiét gy nén. Do d6 muc tiéu ctia nghién ctru 1a xay
dung dugc phuong an dy bao kha ning xut hién 1ii Tiéu man trén Song Gianh, song Kién
Giang, song Thach Han, séng Tra Khuc, Song Vé dua vao hinh thé thoi tiét gay 1i.

2. Co s6' s6 liéu va phwong phap nghién ciru

2.1. Co s¢ so liéu

bé phuc vu cho cong tac nghién ctru, nhom nghién ctru tién hanh thu thap s6 lidu mua,
muc nudce cia cac dot mua i Tiéu man cia tit ca cac tram khi twong thity van trén khu vuc
nghién ciru tir nam 1978 dén nam 2019 bao gdm:

— Luu vuc Séng Gianh: 02 tram khi tugng (tram Tuyén Hoa, Ba Pon); 2 tram thily vin
(tram Déng Tam, Mai Hoa); 01 tram do mua (tram Minh Hoa).

— Luu vuce song Kién Giang: 01 tram khi twong (tram Dong Héi), 02 tram thiy van (Kién
Giang va Lé Thuy), 01 tram do mua (tram Truong Son).

— Luu vuc song Thach Han: 2 tram khi twuong (Pong Ha, Khe Sanh), 2 tram thuy van
(Pong Ha, Thach Han).

— Luu vuc song Tra Khuc: 1 tram khi tuong (Quang Ngai), 2 tram thuy vén (Tra Khuc,
Son Giang), 2 tram do mua (Son Ha, Gia Vuc).

— Luu vyce song Vé: 01 tram khi tugng (Ba To), 1 tram thuy van (An Chi), 01 tram do
mua (Minh Long).

2.2. Phuong phap nghién ciru
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Dua vao chudi sd liéu théng ké cac dot mua lii Tiéu mén tir nam 1978 dén nam 2019 cua
20 tram khi tuong thuy van trén khu vuc nghién ctru, phan tich ban d6 Synop vé hinh thé thoi
tiét xac dinh duoc cac hinh thé gdy mua 1 chinh gdm c6: Bdo hodc ap thap nhiét déi (ATND);
bao hodc ATND két hop véi mot hinh thé thoi tiét khac; hoi tu gi6 tay trén cao; hoi tu gio tay
trén cao két hop v6i khong khi lanh ting cuong (KKLTC); hoi tu gié tay trén cao két hop voi
ria nam ranh ap thap; ria nam ranh ap thip két hop v6i KKLTC; KKLTC don thuan; cac loai
hinh thé thoi tiét khac (hoat dong cua anh thap c6 truc tay bac—dong nam, phia nam ranh qua
Bic Bo bi nén va ddy xuodng phia nam,...). Qua s6 liéu thu thap, thay rang cac hinh thé gay
mua 18 Tiéu méan voi tan sut 16n trén cac séng chi yéu c6 lién quan dén Hoi tu gio tay, ngoai
ra trén luu vuc song Thach Han con do bao, luu vuc Song VéE do ria nam ranh thap Kkét hop
véi KKLTC.

Bing 1. Cac hinh thé chinh giy mua, 1ii trén séng Gianh (Tram Dong Tam).

Loai Hinh thé thoi tiét S6 tran li Tén suét (%)

A Béao hoac ATND 5 13

B Bio hoic ATND két hop mot hinh thé khac 3 8

C Hoi tu gi6 Tay trén cao 4 10

D Hoi tu gi6 Tay trén cao két hop voi KKLTC 5 13

E Hoi tu gi6 Tay trén cao két hop voi ria nam rianh thap 14 35

F Ria nam ranh thip két hop véi KKLTC 2

M Khong khi lanh tang cuong

G Céc loai hinh thé thoi tiét khac 5 13
Téng 40 100

Bang 2. Cé4c hinh thé chinh gay mua, i trén song Kién Giang (Tram Kién Giang).

Loai  Hinh thé thoi tiét S6 tran li Tan suit (%)
A Bio hodac ATND 6 12
B Bio hodc ATND két hop v6i mot hinh thé khac 3 6
C Hoi tu gié Tay 5 10
D Hoi tu gi6 Tay trén cao két hop véi KKLTC 11 22
£ H(?i tu gidé Tay trén cao két hop véi ria nam ranh &p 14 97
thap
M Khoéng khi lanh tang cudng 3 6
G Céc loai hinh thé thoi tiét khac 9 18
Tong 51 100
Bang 3. Céc hinh thé chinh gay mura, 1ii trén song Thach Han (Tram Thach Han).
Loai Hinh thé thoi tiét S6 tran li Tan suit (%)
A Bao hoac ATND 6 50
B Bio hoic ATND két hop v6i mot hinh thé khac 2 17
F Ria nam ranh ap the‘ip Két hop voi KKLTC 1 8
M Khong khi lanh tang cudng 2 17
G Céc loai hinh thé thoi tiét khac 1 8

Téng hop 12 100
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Bang 4. Cac hinh thé chinh gy mua, Iii trén séng Tra Khuc (Tram Tra Khc).

Loai Hinh thé thoi tiét S6 lan lii Tén suit (%)

A Bédo hodac ATND 8 20

B Bio hodc ATND két hop voi mot hinh thé thoi tiét 3 ;
khac

c Hoi tu gié Tay trén cao 3 7

D Hoi tu gié Tay trén cao két hop véi KKLTC 5 12

E H(f,)i tu gi6 Tay trén cao két hop ria nam ranh ap 15 a7
thap

F Ria nam ranh ap thap két hop voi KKLTC 2 5
Céc hinh thé thoi tiét khac 5 12

Tong 41 100

Bing 5. C4c hinh thé chinh giy mua, 1ii trén song Vé (Tram An Chi).

Loai Hinh thé thoi tiét S6 tran li Tan suit (%)
A Bao hodc ATND 6 20
B Bio hodc ATND két hop v6i mot hinh thé khac 4 13
C Hoi tu gi6 Tay trén cao 1 3
D Hoi tu gi6 Tay trén cao két hop véi KKLTC 3 10
£ HQ’i tu gi6 Tay trén cao két hop véi ria nam rinh ap 17
thap
F Ria nam ranh thip két hop véi KKLTC 7 23
G Céc loai hinh thé thoi tiét khac 4 13
Téng 30 100

Sy hinh thanh 1 1a sy két hop cua nhiéu yéu td trén luu vuc nhu mua, tén that, do 16n
va hinh dang luu vue, dia hinh, mat 46 mang luéi song [5, 6, 7].....Ma mdi loai hinh thé lai
gay ra dac diém mua khac nhau trén luu vuce, c6 khi cung mot loai hinh thé tac dong lai gay
ra mua khac nhau trén cac luu vuc khac nhau, hodc nhiéu khi chiu tac dong ctia hai hinh thé
thoi tiét gidng nhau nhung hinh thé nay tic dong trudc hinh thé kia tac dong sau ciing gay
nén lugng mua khéac nhau.

Trén co s xac dinh dugc cac hinh thé gay mua 1ii va s6 liéu thong ké tong lugng mua
[8], s6 ngdy mua ciia nhitng tran Iii trén cac luu vuc xay dung quan hé mua lil nhu sau:

Himex = f(He, Y Xtblv,N) )

Trong d6 Hmax 1a muc nude dinh 1d; He 1a muc nude chan 1ii; Y Xtblv 1a tong lwong mua
TBLV; N lasb ngay mua l6n trén luu vyc.

M&i nhén t6 trén déu anh huong lon dén yéu tb dy bao. Két qua tinh toan cho thay, tuong

quan trén dap tng duoc yéu cau vé do tin cy, co thé 1am cong cu trong dir bao, canh bao 1ii.

3. Két qua va thio luin

Duya trén sd liéu théng ké dic trung mua 1d tir nim 1978-2019 cho 5 luu vuc: Séng
Gianh, Kién Giang, Thach Hén, Tra Khuc va Song V¢, xay dung phuong an du bao 1 dya
vao cac dang hinh thé thoi tiét chinh. Tuy nhién trén mot sé luu vuc s tran 18 gdy ra boi
cing mot hinh thé khong nhiéu, khi xay dung riéng két qua co do tin cay khong cao, do d6
ta xy dung mot s phuong an gdp mot vai hinh thé thoi tiét lai, phuong an nao cho két qua
tdt nhat s& duoc lua chon.



Tap chi Khi twong Thiiy van 2021, 721, 46-53; doi:10.36335/VNJHM.2021(721).46-53 50

Bing 6. Két qua danh gia phuong an du béo tai Dong Tam.

H¢ s6 twong  Mirc dam bao

Hinh thé thoi tiét n o’lc Xép loai
quan P%
Anh huong cua 1 loai hinh
) ) 0,85 77 0,85 0,27 Dat
thé thoi tiét
Su két hop cua hai hinh
0,80 96 0,80 0,36 Dat

thé thoi tiét gay lii tr¢ 1én

Bang 7. Két qua danh gia phuong an du bao tai Kién Giang.

i i H¢ s6 twong Mirc dam bio i
Hinh thé thoi tiet n o’lo Xep loai
quan P%

Bao hoiac ATND, Bio hoac

ATND kéthop 1 hinh thé thoi 0,88 89 0,94 0,12 Tét
tiét khac

Hoi tu gid tay, Hoi tu gid tay

két hop KKLTC, Hoi tu gié

; 0,76 77 0,75 0,44 Dung Tam
tdy két hop ria nam ranh ap
thap
Cac hinh thé thoi tiét khac,
0,75 80 0,75 0,44 Dung tam
khong khi lanh
Bang 8. Két qua danh gia phuong an du bao tai Thach Han.
. , Hé s6 twong Mirc dam ,
Hinh the thoi tiet n, o’lo Xeép loai
quan bao P%
Tt ca cac hinh thé 0.77 62 0.78 0.39 Dung tam
Bang 9. Két qua danh gia phuwong 4n du bao tai Tra Khic.
i . Hé s6 twong Mirc dam bio i
Hinh the thoi tiet n, o’lo Xeép loai
quan P%
Anh huong cua 1 loai hinh thé
. 0,88 75 0,88 0,23 Pat
thoi tict
Su két hop cua hai hinh thé )
0,90 91 0,90 0,18 Tot

thoi tiét gay 1d tro 1én
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Bang 10. Két qua danh gia phuong an du béo tai An Chi.

‘ . Hé s6 twong  Mirc dam .
Hinh the thoi tiéet n o’lo Xeép loai
quan bao P%

Béio hoac ATND, B3o hoac

ATND két hop 1 hinh thé 0,86 78 0,94 0,13 Dat
thoi tiét khac

Hoi tu gi6 tay, Hoi tu gio tay

trén cao két hop KKL, Hoi tu

gi6 tay trén cao két hop ria

nam rinh thap, ria nam ranh 0,80 94 0,94 0,11 Tét
ap thap bi nén két hop

KKLTC, céc hinh thé thoi

tiét khac

Bang 11. Panh gia chat lugng dy béo tri s6 tai Dong Tam va Kién Giang.

Pong TAm Kién Giang
Hoi tu gid tay, Hoi tu
, , Bao hodc ATND, ) . i ,
Anh hudng cua 1 Su két hop cta . gi6 tay két hop Cac hinh the
i — ) . . DBaohodc ATND két . . o
loai hinh thé thoi  hai hinh thé thoi , ) KKLTC, Hdi tu gié thoi tiét khac,
., . hop 1 hinh the thoi (
tiét tiet gay 1i trd 1én o tay ket hop ria nam khong khi lanh
tiet khac .
ranh ap thap
Xép . . . . ‘ .
loai P% Xeploai P% Xep loai P% Xep loai P% Xeploai P%
oai
Tét 18 Tot 50 Tot 22 Tét 26 Tot 30
Kha 27 Kha 21 Kha 11 Kha 22 Kha 20
Pat 27 Pat 25 Pat 56 Pat 30 Dat 30
Kém 13 Kém 4 Kém 11 Kém 19 Kém 10
Qué . . o Qué
] 9 Qué kém 0 Qué kém 0 Qué kém 4 ] 10
kem kem
Bang 12. Panh gia chét luong dy béo tri s tai Thach Han va Tra Khuc.
Thach Han TraKhic An Chi
Hoitu gi6 tay, Hoitu gio tay
. _ } trén cao két hop KKL, Hoi tu
) . . Sukethopctahai BiohoicATND,Bao = | . N
Tat ca cac hinh  Anhhuéngcialloasi = =, . gio iy trén cao kéthop rianam
. N hinhthethoitictgaylii.  hoac ATNDkethopl = °, . a2
the hinhthe thoi tiet ) e rénhthap, rianam ranh &p thap
rolén hinhthe thoi tiet khac L )
bi nénkéthop KKLTC, c&c
hinh thé tho tiét khéc
Xép , . . . . . . .
loai P% Xeéploai P% Xeép loai P% Xep loai P% Xep loai P%
oai

Tét 15 Tét 27 Tt 45 Tét 22 Tét 33
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Kha 8 Kha 27 Kha 21 Kha 33 Kha 22
Pat 39 Pat 21 Pat 24 Pat 22 Pat 39
Kém 38 Kém 25 Kém 7 Kém 0 Kém 0
Qua s . . s .

Kém 0 Qua kém 0 Qua kém 3  Quakém 22 Qué kém 6

~ Két qua xdy dung phuong 4n dy bao dinh 1i Tiéu man theo cdc dang hinh thé thoi tiét
dién hinh trén lqu vue Song Gianh, Kiép Giang, Thach Han, Tra Khuc, Song V¢ thay tuwong
quan gitra cac yeu to kha chat ché (h¢ so tuong quan xay dung phuong an dao dong tir 0,75—
0,90).

Két qua danh gia phuong an trén luu vye Song Gianh, Thach Hén, Tra Khuc cho thay,
tat ca cac phuong an déu c6 thé str dung trong nghiép vu dy bao, nhat 13 trong truong hop
mua tip trung trong thdi gian ngin tir 1-2 ngay d6i voi luu vie S6ng Gianh va Kién Giang,
2-3 ngay ddi vé6i luu vuc song Tra Khic, Séng Vé. Tuy nhién, mot sb tran 1 c6 tong lugng
mua 16n nhung dinh 1ii lai khong cao. Nguyén nhan 14 do mua khéng lién tuc, kéo dai nhiéu
ngdy va cuong do mua khong déu, gay nén 1i kép c6 2 hodc nhiéu dinh lién tiép nén thuong
rat kho du bao; mot nguyén nhan nira c¢6 thé dé cap dén 1a vi tri dit tram do mua khong du
dai dién cho mua trén khu vuc do.

Phuong an Hoi tu gi6 tdy, Hoi tu gi6 tdy két hop véi KKL, Hoi tu gio tay két hop ria
nam ranh thap va phuang an cac hinh thé thoi tiét khac, thng khi lanh cho luu vuc song
Kién Giang cho chi s6 n khong cao, nguyén nhan dan dén két qua tinh toan nhu vay la do
diém dit tram do mua trén thuong ngudn rét thua, lugng mua luu vuc khong du dai dién cho
toan bd luu vuc. Phuong an an dy bao trén luu vuc séng Thach Han cling ¢ thé dung tam
trong nghiép vu du bao, chi s6 ) = 0,78 va mirc dam bao dat 62%. Nguyén nhan mirc dam
bao chi dat 62% la do khi tach ra thanh nhiéu phuong 4n theo hinh thé thoi tiét thi s6 luong
cac dot mua i qua it, khong dt phan anh dung vé mua 1 trén luu vuc, tuy nhién khi gop cac
hinh thé thoi tiét lai voi nhau, mdi loai hinh thé thoi tiét lai c6 ddc diém mua, 1d khac nhau,
dan dén chét luong phuong an chi & muc ding tam.

Qua thdng ké s6 liéu mua 1ii Tiéu man trong vong 41 ndm (1978-2019) cho thay v6i mdi
loai hinh thé thoi tiét khi tac dong dén luu vuc song s€ gay ra luong mua khac nhau, ngay
trong cung 1 nhom hinh thé tac dong cing ¢co thé gay ra lwong mua khac nhau tuy thude vao
hinh thé nao tac dong trude, hinh thé nao tac dong sau. Mdi hinh thé tac dong cing gy ra
phan b6 lugng mua khac nhau cho cac tram trén luu vuc theo khong gian. Tir ket qua xay
dung phuong an du bao, canh bao lu Tiéu mén cho 05 luu vyc song cho thay, mdi luu vuc
khi két hop cac hinh thé gidng nhau lai cho ra két qua c6 chét lugng du bao khac nhau.

4. Két ludn

Nghién ctru di xay dung duoc phuong an dy béo 1i Tiéu man dwa vao hinh thé thoi tiét
gdy mua i Tiéu man, nang cao hiéu qua du béo i Ticu man tai dia phuong, gop phan lam
giam nhe cac thiét hai do thién tai gay ra va gop phan phat trién bén viing kinh té xa hoi, dam
bado an ninh quoc phong. Tuy nhién dé ning cao chat luong cta phuong an thi trén mot s6
lwu vuc séng can phai bo tri thém cac tram do mua, dic biét khu vuc phia thuong luu cac
song.

Dong gop cua tac gia: Xay dung y tuong nghién ciru: D.T.P.L., N.T.L., P.V.C.; Lua chon
phuong phép nghién ciru: P.V.C., D.T.P.L.; Xtr 1y s6 liéu: N.V.K., N.M.T.; Xay dung phuong
4n: D.TP.L, N.T.L,, P.V.C., NM.T., N.V.K,; Viét ban thao bai bao: D.T.P.L., N.T.L.,
P.V.C.; Chinh stra bai bao: N.V.K., NNM.T., D.T.P.L.

Loi cam on: Nghién citu ndy dugc thyc hién trong dé tai cap co so “Nghién ctru danh gia
kha nang xuat hién 1 Ti€u man céc song khu vuc Trung Trung B§”, ma s6 CS.2020.05.07.
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Bén canh do, tap thé tac gia trin trong cam on sy giup d& cua cac anh chi em trong Dai Khi
tugng Thuy van khu vyc Trung Trung B9, déc biét 1anh dao don vi trong qua trinh nghién
cuu.

Loi cam doan: Tép thé tic gia cam doan bai bao niy 13 cong trinh nghién ctru cia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chip lgi ich trong nhém tac gia.
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Xiaoman flood forecasing based on weather system caused flood
in mid—central region
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Abstract: This article is the result of research and development of Xiaoman flood
forecasting plan based on weather systems causing floods in the Mid—cental Region, the set
of data included in the plan development from 1978 to 2019 gave a good result. The result
of the plan development will support the forecasters in forecasting the possibility of
appearing Xiaoman flood in the Mid—central region and meet the increasing demands of
society. This is an effective flood forecating in operational conditions in the future.

Keywords: Xiaoman flood; Weather system; Forecasting technology.
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Tém tit: Do nhu cau st dung dién cang ngay cang gia tang, nhi¢t dién va thuy dién dang
dan thé hién sy han ché, nén van dé phat trién nang lugng tai tao bat dau duogc chu trong
hon trude day. Trong bai bao nay, chung toi lya chon viung bién Can Gio cua Thanh phd
Ho Chi Minh (Tp.HCM) dé danh gia tiém nang nang lugng thuy triéu, do loi the gan vung
kinh té 16n ctia ca nude va do 16n thuy triéu khoang 3-4 m phu hop phat trién dién triéu.
Bai bao nay trinh bay phuong phap nghién ctru va danh gia vé tiém nang dién triéu bang 2
phuong én la dap thily triéu va ning luong dong triéu. Cac ket qua tinh toan ban dau xac
dinh d6i v&i cac phuong an khai thac dién bang dap thay triéu cong sudt 16n nhat khoang
224 MWh va tong dién nang khoang xap xi 1,14 ty kWh/nam. Va ddi v6i ning luong
dong triéu tai cac vi tri ctra song Soai Rap, Pong Tranh, vinh Ganh Rai c6 tong cong suit
khoang 4,98-8,19 MW/m? véi van toc dong triéu trung binh va khoang 125-292 MW/m?
v6i van toc dong tridu cuc dai. Két qua nghién ctiru ¢6 thé phuc vu 1am tai liéu tham khao,
lam tién dé& cho cac nghién ctru chi tiét cu thé cho cic cong tac danh gia chuyén sau hon
tiém ning ning luong tai tao trong twong lai trén ving bién Tp.HCM noi riéng va céac
vung bién khéc néi chung.

Tir khéa: Thuy triéu; Tram dién thuy tridu; Ning luong tai tao; Ning luong dong triéu;
bién tricu; Can Gio.

1. Pt van dé

Trong diéu kién kinh té nuéc ta dang phat trién manh, nhu cau st dung ti€u thu dién cling
gia tang. Hi¢n nay, Chinh phu ban hanh Chuong trinh hanh dong ctiia Chinh phu thyc hién
Nghi quyét sb 55 —-NQ/TW ngay 11/2/2020 ctua B Chinh tri v€ dinh hudng Chién luoc phat
trlen nang luong quoc gia cua Viét Nam den nam 2030, tim nhin d&én nim 2045. Trong nghi
quyét nay ciing thé hién 1 vai trd va sy can thiét cua cac loai nang lugng tai tao, trong do co
nang luong thuy triéu. Ngudn ning lugng thuy triéu & nudc ta van ¢ dang tiém ning so khai
chua c6 nhiéu nghién ciru. Mic du, nhidu qudc gia ven bién trén thé gisi dé nghién ctru, thiét
ké va xay dung thanh cong cac tram dién sir dung ning luong tir thuy triéu hay goi 1a tram
dién thuy triéu (TDTT) nhu Phap (TPTT La Rance), Nga (TDTT Kislogubsk), Anh (du an
TPTT Swansea), Canada (TPTT Annapolis), Han Quc (TDTT ho Sihwa, TDTT Jindo
Uldolmok), Scotland (di 4n TDTT MeyGen), Bic Ireland (TDTT SeaGen), An Do (TBTT
Guijarat), Trung Quoc (TPTT Jiangxia) .. . da ching to hiéu qua vé kinh té va gép phan vao
giai quyét cac van dé an ninh nang luong quoc gia [1].

901 voi Vigt Nam, quoc gia c6 loi thé voi duong bo bién dai trén 3260 km véi do lon
thuy tridu trung binh c6 thé 1én dén trén 3-4 m thi tiém ning khai thac nang lugng thuy trleu
1a rat kha thi. Bu6c dau da c6 nhimg nghién ctru, danh gia so bd vé tiém ning dién thay triéu,

Tap chi Khi twong Thiiy vin 2021, 721, 54-65; doi:10.36335/VNIHM.2021(721).54-65 http://tapchikttv.vn/


http://vanban.chinhphu.vn/portal/page/portal/chinhphu/hethongvanban?class_id=2&_page=1&mode=detail&document_id=201128

Tap chi Khi twong Thuy van 2021, 721, 54-65; doi:10.36335/VNJHM.2021(721).54-65 55

tiéu bleu nhu nhirng tinh toan vé nang luong thuy triéu ¢ Bién bong [2], ké dén 1a danh gia so
bo vé tiém ning ning lugng thuy tridu tai cac clra s6ng vung bién Dbong Nam Bo (2011). Mot
s6 dé tai khoa hoc ciing c6 nghién dé cap dén tiém ning nang luong bién Viét Nam nhu dé tai
KC.09/2006-2010 do Nguyén Manh Hung 1am cha nhiém, cac d& tai khac cua Vién Han 1am
Khoa hoc va Cong nghé Vi¢t Nam va Vién Nang luong Viét Nam, ... Két qua céac nghién ctru
nay déu chi ra rang khu vuc Viing Tau—Can Gid c¢6 tiém ning khai thac ning luong thuy triéu
rat dang ké [2,3].

Trong nghién ctru nay, nhom tac gia lya chon khu vuc nghién ctru ving bién Can Gid va
1an can (Hinh 1) str dung cac phuong phap phan tich va mé hinh toan dé mé phong qua trinh
thiry dong luc, két qua thu duoc sau d6 s& lam sb liéu dau vao phuc vu tinh toan véi 02
phuong an khai thac dién bang dap thay triéu (PTT) va ning lugng dong triéu (NLDT) tai cac
vinh va ctra séng ¢ khu vuc nay. Phuong an DTT dugce st dung rong réi trong cac dyu an khai
thac dién thuy triéu tai cac ving cira sdng, cira vinh da va dang duoc mot sb qudc gia trén thé
gidi ap dung hi¢u qua. Phuong &n NLDT dugc tng dung cho nhiing vi tri khu vuc c6 dong
chay triéu 16n va on dinh.

TH&NJVYAM

Hinh 1. Vi tri khu vyc bién Can Gio—Tp.HCM [4].
2. Phwong phap nghién ciru va thu thap tai liéu

2.1. Khu vuc nghién cuiu

Ving bién Can Gid 1a ving bién nam phia Pong Nam thudc Tp.HCM (Tp. HCM), cach
trung tdm thanh phd khoang 50 km tinh theo duong chim bay, 1a khu du trir sinh quyén thé
gidi, 14 14 phoi xanh cho Tp. HCM (Hinh 1). Chiéu dai bo bién Can Gid khoang 13 km tinh tir
mili Péng Tranh dén mili Can Gio. Phia Pong Bic ciia bién Can Gid 1a vinh Ganh Rai (tir
Long Son dén mili Can Gi0), con phia Tay Nam la vinh Poéng Tranh (song Soai Rap den miii
Pdng Hoa), vi vay vung bién ¢ ddy duoc dia hinh xung quanh che chin va c6 bai triéu kha
rong 16n [5].

Huyén Can Gid ndm & ha luu cac con song lon nhu: Soai Rap, Long Tau, Thi Vai, Déng
Tranh, song Dinh, 1a noi ¢6 qua trinh twong tac dong luc sﬁng—bién xdy ra manh mé&. Dia hinh
day khu vyc bién Can Gio bién doi kha phirc tap tir vinh Ganh Rai-bd bién Can Gid—vinh
Pong Tranh v6i do sdu tir vai mét cho dén khoang 30m. Con phia trong ¢ cac con song 16n
nhu Soai Rap, Long Tau, Thi Vai-do thugc hé thong giao thong thuy huyét mach cua trung
tam kinh té Tp.HCM va thudng xuyén dugc nao vét ludng hang hai nén co do siu 16n nhat
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vao khoang tir 30-60 m. Ché d¢ thuy triéu & ving bién nay thudc loai ban nhat triéu khong
déu véi bién do trung binh kha 16n c6 thé 1én téi 4 m, trong ngay co hai lan nudc 1én va hai
lan nudc xubng, chinh vi vay khu vuc ndy dugc danh gia 12 c¢6 tiém ning khai thac ning
lwong thuy triéu [5].

2.2. Phwong phap nghién cuu

Tiém nang ning luong thuy triéu & cac khu vuc ven bién dugc tinh toan dya trén sy trao
ddi khéi lugng nude vung bién d6 voi dai duong trong mot chu ky tridu. Déi véi nghién ctru
nay, cac phuong én duge dua ra tinh toan theo phuong phap dap thuy triéu (DTT) va NLDT,
chinh vi the can phai xac dinh cac yéu td chinh 1a: kich thudc thiy vuc phia trong dap triéu;
d6 16n tridu va téc do dong tridu [6].

Nghién ctru da lya chon st dung phuong phap phén tich diéu hoa va mé hinh MIKE 21
FM Iam m6 hinh truyen triéu dé tinh toan du bao thuy tricu tai khu vye nghién cuu, dong thoi
ing dung ly thuyét kinh dién tinh toan ning luong thuy tridu dé danh gia duoc tiém ning co
thé khai thac dugc o day.

A 1ia a4 1 Hiéu chinh
So6 liéu dia hinh Kiém dinh
¥
S6 liéu thity A Cac dic trumg
van b, || " Gl chédg iy
théng so6 thiy - MIKE 21 tricu
Ire I}
Tinh toan cac
Pk bién‘, dk | dic tromg

Hinh 2. Quy trinh thyc hién tinh toan.
2.3. Co 56 ly thuyét

2.3.1. Phuong phép phan tich diéu hoa thay triéu

Cong thirc dé tinh toan thuy triéu theo phuong phap phan tich diéu hoa duoc viét dudi
dang sau [7]:

A, =A+> fH cos(git+(V, +u), - g;) (1)
i=1

Trong d6 At la d6 cao myc nude tai thoi diém t; Ao 12 do cao muc nudce trung binh; fi 1a
h¢ s0 suy gidm bién do; Hi la bién do phan tridu; qi la toc do goc phan triéu; (Vo+u)i 1a hé sé
bién ddi pha ctia phan tricu; gi 1 goc vi cua phén tridu; n 12 s6 phan triéu. .

Tt cong thuc (1) thi ta bién doi cho thuan tién dé phan tich diéu hoa bang phuong phap
binh phuong t6i thiéu. Nhom céc dai luong bién thién theo thoi gian va khong theo thoi gian
ky hi€u nhu sau:

a, = f, coglgt +(V, +u) ]
b, = f, sin[g;t +(V, +u). | 2)
X; = H, cos(g;)
Y, =H; Sin(gi)
két hop cong thirc (1) va (2) ta c¢6 cong thire sau day:

A=A+ (@) X, +(0),Y,] ©
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Nhiém vu la giai h¢ phuong trinh (3) voi séan lan béng tong cac s6 do gian doan cua
muyc nudc At trong thoi ky quan trac Tu d6 phai tim cac an 1a Ao, Xi, Yi sau do xac dinh cac
hang s6 diéu hoa cta cac phén triéu nhu sau:

H, = /X7 +Y
g = arctg(;—i] (@)

~ Viée giai hé phuong trinh tuyét tinh (4) dé tim Ao, Xi, Yi bang phuong phap binh phuong
toi thiéu va két hop vai thuat toan Gauss.

2.3.2. M6 hinh MIKE21

Duya trén 1y thuyét hé phuong trinh thity dong lyc phi tuyén, Vién Thuy lyc Dan Mach
(DHI) d3 phat trién bo mé hinh MIKE, trong d6 c¢6 mé hinh mé phong lan truyén song triéu
dugc stir dung trong nghién ctru nhu MIKE 21. H¢ phuong trinh str dung cho bai toan khong
gian hai chiéu, gdm phuong trinh lién tuc va 2 phuong trinh dong luong [8,9]:

2 2
a—u+ua—u+ a—u—fv——g%_ (u v )1/2+K(a 2+5_\2IJ
ot OX 6y OX OX ay

2 2
ruv s fu=—g 2o —C T +v)”2+K[82+6—Zj X
ot OX oy b4 P oy
85 V@:O
6t 8x oy

Trong d6 u,v I cac thanh phan dong triéu trung binh theo phuong thiang dung theo cac
truc x va y tuong tmg; & la @6 dang muc nudc trinh binh; f la tham s6 Coriolis; r 12 hé sé ma
sat; h 1a do sau bién; d 1a d6 cao cot nudc (d = h+&); Cb 1a hé sb ma sat day; K 12 hé sé nhét
1di theo phuong ngang.

2.3.3. Phuong phép tinh todn cong suat dién thuy triéu sir dung dap chan

Khi d6 yéu t6 chinh dé thé hién cong suat lap dat 1a dién tich thuy vyc phia trong DTT va
gia tri myc triéu, d(:)ng va &p luc cd thé thu duogc tir tinh todn sau khi diéu chinh hay can doi
nang lugng thuy tricu [2,6]. . ) .

Cong sinh ra do thuy triéu trong 1 chu ky triéu Ién xudng so véi bé mat tinh:

P= ? AS.10,05.10° (6)

_ Trong do6 P la cong sinh ra (kJ); A la myc triéu (m); S 1 dién tich thay vuc phia trong dap
triéu (km?). ’ ‘ ‘

~ Cong suat trung binh ngay (kW) bang cong sinh ra do thuy triéu trong mot ngay chia cho

sO gidy trong ngay:

_ 3,87.A%.5.10,05. 106

225 7

q P 2243600 AoS "

Gia tri nay dung d€ xac dinh dy trir theo ndm cua ti€ém nang dién bé TDTT (kKWh) cho
khu vuc ¢6 thay triéu 1a ban nhat khong déu (vai D: ty so Vander-Stock):

E, =197.05.10°A2.S (1 %} )

Dién nang k¥ thuat (Ekt) cia nam c6 thé sir dung vao phat dién niang ctia bé TDTT la:
Ext= 0,4Emn ©)
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Trong d6 Em | tong dién ning tiém nang. Cong suat thiét ké ky thuat (Nkt) cta cac
TPTT dugc tinh bing cong thirc:
Nkt = 250.A0? S (10)
Ty 1é cong sut thiét ké trén 1 km (Nkm) dé ngan ciia PTT ciia cac phuong an duoc tinh
bang cong thirc nhu sau:
Nkm=Nu/L (11
Trong d6 L 1a chiéu dai dé ngan cta DTT.

2.3.4. Phuong phép tinh ning luong dong tridu

Str dung mé hinh MIKE21 trinh by & phan trén dé tinh toan dong triéu cho cac vi tri da
chon truéc. Sau khi ¢é van téc dong tridu, tién hanh tinh mat d6 ning luong caa dong chay
cho moét don vi dién tich tuabin vuéng goc vaéi hudng caa dong chay theo cong thirc (3):

P =050V (12)

Trong d6 V 1a téc d6 dong chay trung binh.

Str dyng cdng thirc néu trén d4 tinh phan bdé NLDT cho cac thang dic trung cho cac mua
khac nhau trong ndm (thang 4 va 10). Gid tri cua ning lugng dong chay (céng suat) tinh bang
W/m2,

2.4. Co sé dir lidu va thiét 1gp mé hinh

S6 liéu sir dung cho nghién ctru nay duoc thu thap tir nhitng ngudn cung cap dir liu
chinh xac, uy tin, hop phap, dam bao d¢ tin cdy va chinh xac cao, bao gom:

- Sé liéu quan trac do dac trong khu vuc bién Tp.HCM tir cac dé tai dy 4n qua cac thoi
ky giai doan khac nhau;

- S lieu muc nude do dac quan trac tai tram Viing Tau, Nha B¢, Phi An, Hoéa An,
V.V...;

- S6 liéu dia hinh Hai quan Viét Nam, ty I& 1/100.000; s6 liéu tir hé théng dit liéu do dac
quéc té GEBCO, ALOS, GMRT va SRTM:; sé liéu khao sat dia hinh tir dé tai, du an trong
khu vuc nghién ctu va lan can.

Mién tinh gi6i han trong khu vuc (10°08°42"N-10°43°22"N; 106°38°42”E—
107°13’ 427E), h¢ thdng ludi vuéng 60 m x 60 m va toan bd mién tinh duoc chia lam 1050 x
1040 diém tinh v6i 06 bién long, trong d6 c6 04 bién song va 02 bién bién (Hinh 3). Piéu kién
bién la s dung bd cong cu du tinh thuy triéu ctia mo hinh MIKE dé thiét lap bién myc nude
cho mé phong. Do 14 bai toan truyén triéu nén nhom nghién ciru khong dua so lidu gid vao md
hinh, cac diéu kién ban dau duoc thiét 1ap bang “0”.Chiéu dai dé bién va dién tich bé TDTT
dugc tinh tuong dbi tur Google Earth, so dd minh hoa cac vi tri dat TDTT va vi tri tinh toan
NLDT dugc thé hién trén Hinh 3.
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Hinh 3. Vung nghién ctu véi cac vi tri phuong an tinh todn: Vi tri tinh todn TPTT: R1 (ctra song
Dong Tranh); R2 (vinh Bong Tranh); R3 (vinh Ganh Réi); Vi tri tinh toan NLDT: T1, T2. T3 tuong
ung tai 3 khu vyc c6 phuong an TDTT.

3. Két qua va thao luan

3.1 Hiéu chinh va kiém dinh

S6 liéu thu thap duoc xu ly chinh bién loai bo cac sai sé va sé hoa, phuc vu phan tich
diéu hoa thuay triéu, déng thoi ciing duoc sir dung dé danh gi4, hiéu chinh két qua mé hinh
tinh. Bang viéc phan tich diéu hoa chudi muc nudc, cac hé sé bién do va pha ban dau caa 08
song triéu chinh dugc xac dinh bang phuong phap binh phuong t6i thiéu va dugc thé hién
trong Bang 1 [9].

Bang 1. Két qua phan tich hang s6 diéu hoa cac tram.

Tén Vam Kénh Nha Bé Pha An Viing Tau Cian Gio
T song H(cm) Pha(dd) H(cm) Pha(dd) H(cm) Pha(dé) H(cm) Pha(dd) H(cm) Pha(dd)
1 A0 —4,60 0,82 7,74 262,53 276,00
2 M2 75,47 5341 7399 67,37 67,99 76,77 7460 3854 8595 46,37
3 82 28,73 98,72 2456 11576 21,69 14250 29,62 80,47 3523 89,64
4 N2 14,28 32,24 1298 47,07 11,08 49,75 1514 16,82 17,19 46,37
5 K2 10,05 90,18 8,70 114,87 7,43 143,01 9,15 86,33 9,60 89,64
6 Kl 55,73 316,01 54,35 324,08 50,82 340,34 59,35 312,16 58,51 317,68
7 01 40,49 278,60 38,64 28231 3525 27457 44,12 269,72 4358 264,35
8 Pl 16,90 319,63 14,11 330,48 12,53 34598 18,57 310,31 19,50 317,68
9 Q1 6,93 257,81 598 26575 504 25380 835 25057 8,72 264,35
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Hinh 4. Myc nuéc md phong va thyc do thang 1/2007, tram Viing Tau.

---=--- M phong —— Quan tric

H (m)

Hinh 5. Myc nuéc mé phong va thuc do thang 3/2017, tram Viing Tau.

Bang 1 cho thay thé hién vé két qua phan tich diéu hoa tir cac tram hai vin, thiy van va
nghiém triéu thu nhan dwogc gia tri muc nude trung binh (Ao) cta tram theo méc tram quy udc
va h?lng s6 diéu cua 08 phan triéu chinh. Gia tri Ao 16n vuot troi cta tram hai van Viing Tau
va tram Can Gio 1a do mdc cua 02 tram nay theo hai dd va cac tram khac theo luc do (méc
“0” qudc gia). Trong do, tram thiy van Phii An va tram thuy van Nha B 1a tryc tiép trén khu
vyc thuoe Tp.HCM va cac tram con lai la anh huong truc tiép khu vuc nghién ctru.

Nghién ctru da su dung két qua phan tich hing s diéu hoa dé tién hanh hiéu chinh kiém
dinh cho myc nudc triéu tai cac tram Viing Tau, Nha Bé, Vam Kénh va Can Gid. Hinh anh
bién trinh thuy triéu cua tram Viing Tau dugc so sanh gitta thyc do va m6 phong theo gid giai
doan hi€u chinh (thang 1/2007) (Hinh 4) va giai doan kiém dinh (thang 3/2017) (Hinh 5) la
phu hop ca vé pha va bién d6. Két qua mo phong co do tin ciy cao voi hé sb tuong quan R?
déu 16n hon 0,90 trong ca hai giai doan hiu chinh va kiém dinh, diéu nay cho thay rang két
qua mo phong 1a rat tt (Bang 2).

Bang 2. Két qua hiéu chinh va kiém dinh thity luc tram Viing Tau va mot sé tram khéc.

Tram Viing Tau Nha Bé Vam Kénh Can Giv
TT Thona s Hiéu Kiém Higu Kiém Higu Kiém Higu Kiém
g chinh dinh chinh dinh chinh dinh chinh dinh

1  Tuongquan(R?) 0970 0955 0946 0,936 0951 0937 0974 0,971
2 Sai s6 (cm) 12,5 175 18,5 19,1 17,8 19,0 11,5 12,0

Do 4anh hudng cia myc nude dang do gioé nén sai $6 nay la chép nhan duoc, hé s6 xéc
dinh cho thay cac hang s6 di€u hoa tim dugc c6 dd chinh xac cao, du tin cdy dé sir dung tinh
toan du bao tricu tiép theo cho cac kich ban va phuong an tinh toan dién thuy trieu [10].
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3.2 Thoi gian va vi tri tinh toan

Sau cac budc hiéu chinh va kiém cho két qua phu hop, nghién ciru c6 duge bo thong sb
dé tinh toan cac kich ban cho ndam 2020. Céc két qua tinh toan mo6 phong nay s€ duoc st dung
dé lam dix liéu dau vao tinh toan vao cho cac phuong an tiém nang dién thuy triéu (thuong goi
la dién triéu) theo co s& 1y thuyét da trinh bay ¢ muc 3. Cac phuong an tinh toan theo BTT va
NLDT nhu Hinh 3.

Phwong dn 1: Ctra song Pong Tranh

Vi tri phuong 4n 1 1a cira song Pong Tranh d6 ra vinh Dong Tranh, tiép giap voi cua
sbng Soai Rap. Phuong an TDTT nay c6 dién tich thuy vuc phia trong dap tri€u dy tinh la
13,91 km? véi chiéu dai twong d6i cua dap triéu 1a 5 km.

Phwong &n 2: Vinh Ddng Tranh

Vi tri phuong an 2 l1a vinh Pong Tranh, ha luu ciia song Soai Rap va song B?)ng Tranh d6
ra bién Pong. Phuong an TDTT nay co dién tich thuy vuc phia trong dép tri€u dy tinh la
86,25 km? véi chiéu dai twong d6i ctia dap tricu 1a 13,27 km.

Phuong an 3: Vinh Ganh Rai

Vi tri phuong an 3 1a vinh Ganh Rai, 1a vinh c¢6 d6 sdu kha 16n, 1a noi d6 ra bién Pong
cua cac con song 16n nhu Nga Bay (Long Tau), Thi Vai va song Dinh. Phuong an TDTT nay

c6 dién tich thuy vuc phia trong dap triéu dy tinh 13 140,41 km? véi chiéu dai tvong dbi cua
dap tridu 1a 9,69 km.

3.3 Két quda va thao lugn

Theo két qua phan tich diéu hoa 8 song triéu tai cac khu vuc nghién cuu, ta tinh duoc gid
tri D—ty s0 Vander—Stock th¢ hién gia tri tinh chat thuy triéu cho 03 phuong an (Bang 3).

Bang 3. Két qua tinh toan cac tham sé TDTT tai khu vuc bién Can Gio—Tp.HCM.

Vi tri At D S L Etn Exe Nkt Nit/L
: cm km? km (GWh/nim) (GWh/nam)  (MW) (MW/km)
R1 2641 1,30 13,91 5 294,4 117,7 24,3 49
R2 2655 1,31 86,25 13,27 1812,3 7249 150,9 11,4
R3 266,2 1,35 140,41 9,69 2860,3 11441 244.8 25,3
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Hinh 6. Tong cong sut nam 1y thuyét va k¥ thuat tai 03 vi tri phuong 4n TDTT.
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Hinh 7. Cong suat ki thuat va ty & hiéu dung trén 1km chiéu dai dé ngan bé tai 03 vi tri TDTT.

Theo két qua tinh toan dugc thé hién trén Bang 3 va Hinh 6, ta thiy dugc téng cong suat
ly thuyét va thiét ké ctia 03 vi tri c6 phuong 4an dat DTT. D& thiy rang phuwong an 3 tai vinh
Ganh Rai ¢o tiém ning cao nhat. Cong suat trung binh tai day 1a 244.8 MWh, tong cong suit
k¥ thuat (gia dinh t6i da dat 40% cong suat 1y thuyét) vao khoang 1144 GWh (1,14 ty kWh).
Ly do ¢ ddy ngoai muc triéu trung binh c¢o gia tri cao nhat thi do phwong an tai vinh Ganh Rai
dugc dua ra v6i dién tich thuy vuc phia trong DTT 16n nht.

Phuong an thap nhat 13 tai ctra song Pong Tranh véi cong suat trung binh chi 24MWh va
téng cong suat ky thuat la 118 GWh. Ly do 1a phuong an nay c6 dién tich thuy vuc rat nho,
tuy nhién tiém nang phat dién thuy trleu 1a c6. Pbi v6i phuong an 2 tai vinh Pong Tranh,
cong suat trung binh va tong cong suét k¥ thuat nho hon so véi tai vinh Ganh Rai (151 MWh
va 725 GWh) do dién tich thuy vuc nho. Tuy nhién chiéu dai dé ngin ctia DTT & day lai dai
nhat (13,27 km) trong s6 3 phuong an. D& thdy rang néu so sanh ty 1é cong suat hiéu dung
thiét ké trén 1km dé ngan cua PTT thi tai vinh Ganh Rai véi gia tri 25 MW/km dat hiéu qua
kinh té cao nhat (Hinh 7).

Bang 4. Két qua tinh toan NLDT tai khu vuc bién Can Gio—Tp.HCM véi van téc trung binh va van

téc cuc dai.
Thoigian  Vitri c\r;ﬂ/)s ;/r:;?s (V\Fl)/nrq'rcﬁ)
Rl 2201 6667 614 15115
Thangd ~ R2 2522 8304 819 292,30
R3 2342 6068 656 114,02
Rl 2137 5295 498 758
Thang10  R2 2343 6253 656 1248
R3 2201 598 544 1092

Nghién ctru ciing d3 mo phong tinh toan van toc dong tridu trung binh va cuc dai vao thoi
gian 2 mua (mua khé—thang 4 va mua mua—thang 10) va mat d6 NLDT tuong tng tai 03 vi tri
da Iya chon (Bang 4 va Hinh 8). Do trong khudn kho bai bao nay nhém nghién ctru chi danh
gi4 tiém nang NLDT nén Kkhong tinh toan dén dong du trong mé hinh.

Tai vi tri cira song Dong Tranh va vinh Ganh Rai co gia tri mat d¢ nang luong (cong suat)
gan tuong tng nhau do lira chon tinh todn dong triéu ¢ vinh Ganh Rai 14 vi tri gan bo, 1an luot
dat 6,14 MW/m? va 6,56 MW/m? (thang 4); 4,98 MW/m? va 5,44 MW/m? (thang 10). Tiém
nang nhat 1a tai vi tri vinh Pong Tranh (ctra séng Soai Rap) voi gia tri mat do nang lugng dat
8,19 MW/m? (thang 4) va 6,56 MW/m? (thang 10).
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Hinh 8. Mat d6 NLDT trung binh va cuc dai tai 03 vi tri TDTT.

Két qua ciing tuong ty dbi véi trudng hop tinh toan cho van tdc dong tridu cuc dai, khu
vuc vinh Déng Tranh (cfra song Soai Rap) cho cong suat cao nhét lan luot la 292 MW/m?
(thang 4) va 125 MW/m (thang 10). Piéu nay cho thay ning lugng tir dong tridu tai khu vuc
bién Can Gio rét c6 tiém nang khai thac.

4. Két luan

Bai bao nay da tién hanh nghién ciru va danh gia tiém niang vé nang lugng thay triéu &
ving bién Can Gid va 1an can. Cac két qua tinh toan phan tich va mo phong duoc trinh bay:

- Sur dung tir cac s6 liéu muc nude quan tric dé phén tich dé 1am co so so sanh danh gia.
bJ 16n thuy triéu tai cac tram dao dong khoang tir 2,5 m dén trén 4,0 m;

- Mo hinh MIKE duoc sir dung rong rai va pho bién & trong nudc va thé gidi. Cac két
qua so sanh giita mo hinh va quan trac 1a ddm bao v&i d6 chinh xé4c cao phd bién trén 90%.

Céc két qua tinh toan ban dau xac dinh ddi v6i cac phuong an DTT cong suat 16n nhat
khodng 224 MWh va tong dién nang khodng xp xi 1,14 ty kWh/nam. Va d6i v6i NLDT tai
cac v1 tri cira séng Soai Rap, Dong Tranh, vinh Ganh Ral c6 tong cong suét khoang 4,98-8,19
MW/m? véi van toc dong tridu trung binh va khoang 125-292 MW/m? véi van toc dong triéu
cuc dai.

Vén dé gap phai ¢ day la tai cac vi tri lya chon dé tinh toan tiém nang di¢n triéu c6 vinh
Ganh Rai va vinh Pong Tranh (ctra song Soai Rap) déu 1a tuyén hang hai huyét mach cta
cum kinh t€ Tp.HCM va Dong Nam B9.

Déi v6i khu vuc vinh Dong Tranh, néu xay dung theo phuong an DTT tai day thi phuong
an 1 cira song Pong Tranh s€ it gay anh huong toi tuyén hang hai song Soai Rap nhat. Tuy
phuong 4n ndy c6 cong suat phat dién thip nhat nhung co thé lai 1a phuong 4n duoc xem xét
1a kha thi nhat. DTT khi duoc xay dung ¢ ddy c6 uu diém khong tao ra khi thai nha kinh, ting
cuong giao thong, cai thién thuy loi, v.v... tuy nhién s& c6 anh huong lon dén qua trinh ling
dong tram tich, dén hé sinh thai bai tridu va rimg ngdp man tai khu vuc Vam Sat. Vi vay,
phuong an NLDT tai khu vyc nay 1a phi hop hon phuong an DTT véi vu diém 1a Iya chon vi
tri dat cac tuabin ti€n loi hon so voi xay dung dép ngan, tranh dugc anh huong téi luéng hang
héi va hé sinh thai bai triéu, rung ngap man.
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Déi v6i khu vuc vinh Ganh Rai, phuong an DTT tai day co tiém nang rat 16m, tuy nhién
no cing s€ gy anh hudng td1 hai tuyen hang hai séng Thi Vai va song Long Tau. Pé khic
phuc van dé néu trén, ching ta c6 thé xem xét dé xuét phuong an xdy dung DTT tai khu vuc
dao Long Son—dao Go Gang (Ba Ria—Ving Tau). DTT ¢ day tuy c6 dién tich thuy vuc phia
trong dap nho hon dong nghia véi cong sudt tiém ning dién tridu giam xudng, nhung s& tranh
dugc anh huong t61 giao thong thuy va khu vye rung ngdp man cua khu dy trir sinh quyen
Can Gio. Ngoai ra phuong an NLDT tai khu vyc nay ciing s€ co tiém ning 16n dé phat trién
véi cac diéu kién thuan loi nhu: dong triéu manh, vinh Ganh Rai 13 khu vuc rong 16n va c6 uvu
diém trong viéc lua chon vi tri phu hop dit cac tuabin. Ning luong thuy triéu duoc danh gia 1a
ngudn ning lugng vinh ctru va than thién véi moi truong nén trong tuong lai s& can nhing
danh gia chuyén sau hon vé bai toan hiéu qua kinh té-xa hoi khi xay dung tram dién thuy triéu
noi day.

Két qua dat dugc tir nghién ctru nay co thé phuc vu lam tai liéu tham khao, lam tién dé
cho céc nghién ctru chi tiét cu thé cho cac cong tac danh gia chuyén sau hon tiém ning ning
luong tai tao trong twong lai trén vung bién Tp.HCM néi riéng va cic ving bién khac ndi
chung.

Loi cam on: Nghién ctru duoc thuc hién bang ngudn kinh phi hd trg tir Chwong trinh Vuon
wom Sang tao Khoa hoc va Cong nghé Tré, duoc quan |y boi Trung thm Phaét trién Khoa hoc
va Cong nghé Tré-Thanh Poan Tp.HCM va S¢ Khoa hoc va Céng nghé Tp.HCM, theo hop
dong s6 “21/2019/HD-KHCN-VU™.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua dugc cdng bo ¢ dau, khong dugc sao chép tu nhitng nghién ctru trude day; khong co
su tranh chap lgi ich trong nhdm tac gia.
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Preliminary assessment of tidal energy potential in the
Can Gio coastal area, Ho Chi Minh city

Dinh Ngoc Huy'*, Nguyen Quoc Trinh?

1 Ho Chi Minh City University of Natural Resources and Environment; huyspb@gmail.com;
2 National Centre for Hydro—Meteorological Forecasting; maitrinhvinh@gmail.com

Abtract: Due to the increasing demand for electricity, thermal and hydroelectricity is
showing increasing limitation. So the issue of renewable energy is starting to be more
focused than before. In this article, we choose the Can Gio zone of Ho Chi Minh City to
assess the tidal energy potential, due to the advantage of proximity to the large economic
region of the country and the magnitude of the tides about 3—4 m, suitable for tidal power
development. This paper presents research methodology and evaluation of tidal power
potential by 2 alternatives: tidal basin power and tidal current energy. The initial calculation
results determined that the largest capacity tidal basin power plan is about 224 MWh and the
total power is approximately 1.14 billion kWh/year. And for tidal current energy at the
estuaries of Soai Rap, Dong Tranh, Ganh Rai and Soai Rap estuaries, there are about 4.98—
8.19 MW/m? and total capacity of about 125-292 MW/m? with maximum tidal current
velocity. The results of the research can serve as a reference, as a premise for detailed studies
for more in—depth assessment of the renewable energy potential in the Can Gio zone of
HCMC said own and other waters in general in the future.

Keywords: Tide; Renewable energy; Tidal energy; Tidal basin power; Tidal current energy;
Can Gio zone.
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Tém tit: Rat trich dit liéu duong bd bang viée sir dung cong nghé vién tham va GIS 14 viéc
can thiét dé danh gia su thay d6i duong bd mot cach nhanh chong va kip thoi. Ca Mau 1a khu
vuc ¢6 3 miat giap bién nén & diy ludn xdy ra qua trinh x6i 16 va bdi tu dién ra mot cach
manh m&. Nghién ctru d st dung anh vién tham va GIS dé thanh 1ap ban do bién dong
duong b & khu vire Ca Mau. Két qua cho thiy, dudng bd ¢ khu vie Ca Mau dién bién kha
phtec tap. Cu thé, khu vuc phia Pong Ca Mau tir BPam Doi t6i Ngoc Hién hau hét chi xay ra
qué trinh x6i 16 tir 1989—2017, tuy nhién & khu vyc gan miii Ca Mau thi lai xay ra qué trinh
bdi tu, con ¢ khu vy phia TAy Ca Mau tir mili Ca Mau dén Huyén U Minh thi qué trinh boi
tu lai chiém uu thé trong giai doan 19892015 nhung & giai doan tir 20152017 thi qua trinh
x01 16. Day 1a mot trong nhiing thong tin hitu ich cho cac co quan chirc nang ctua dia phuong
dé c6 nhiing giai phap quy hoach va quan 1y viing ven bo.

Tw khéa: Rut trich duong bo; GIS; X61 10; boi tu; Ca Mau.

1. M& dau

Ca Mau 1a tinh duy nhét cta nude ta c6 3 mit giap bién voi chiéu dai bo bién 254 km 1a
noi c6 ring ngap min phan bd, phat trién manh. Ngoai ra Ca Mau con 12 noi nam giira 2
luéng héi luu cua bién Pong va cua vinh Rach Gia nén ¢ day co6 hién tuong x6i 16 va bdi tu
dién ra rat phuc tap [1]. Do d9, quan trac dién bién su thay d6i dudong bo khu vuc Ca Mau 1a
can thiét cho cong tac quan ly bén vitng duong bd ¢ khu vuc nay.

Trén the gidi da c6 rat nhidu nghién ciru str 'dung dir liéu anh vién tham dé phén loai nude
dat tir anh vé tinh da thoi gian, sau d6 chdng xép dé nhan dang va danh gia bién dong dudng
bo [2]. Cu thé, [3] d4 thanh lap ban d6 hién trang rimg ngap min & Nam A va xac dinh su thay
d6i d6 che phu rimg ngdp min (ting va giam) tir nim 2000 dén ndm 2012 bang dit liéu vé tinh
Landsat. [4] da thyc hién phén loai va lap ban d6 thyc vat rimg ngap man ciing nhu ty 18 x6i
mon va boi tu doc theo bo bién Bhitarkanika, bd bién phia Pong ctia An Do bang cach st
dung dir li¢u v€ tinh Landsat 7 va 8 tir nam 1989 dén nam 2013. [5] da stir dung anh Landsat tur
bbn thoi dai 1976 (Landsat MSS) 1989 (Landsat TM) 2000 (Landsat ETM+) va 2015
(Landsat L8 OLI) dé dinh lugng chinh xac mirc do va mat d6 rimg ngap man thay doi/bién
thién trong khu vuc nghién ctru.

Bén canh d6, da c6 rat nhiéu nghién ctru vé bién dong dudng b duge thyuc hién ¢ Viét
Nam trong nhitng nim gan day. Cu thé, [6] d4 str dung vién tham két hop hé thong phan tich
duong bo ki thuat sd (Digital Shoreline Analysis System—DSAS), dé nghién ctru sy thay do6i
rimg ngdp min & ving Giao Thuy cta tinh Nam Dinh. [7] d3 tng dung vién tham két hop véi
GIS dé nghién ciru bién dong dudng bo tai Kién Giang va sir dung mé hinh dé du bao xu thé
dién bién duong bo tai Rach Gia (Kién Giang). [8] da sir dung cac hinh anh trén khong
(1953), Landsat (1979, 1988 va 2000) va SPOT (1992, 1995, 2004, 2008, 2009 va 2011) va
hé thng phan tich bd bién (Digital Shoreline Analysis System—DSAS) dé dinh luong ty 18
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thay d6i bo bién ngép man trong thot gian 58 ndm. [9] da thu thép cac ban d6 hién trang rung,
ban do dién bién duong bo bién va diéu tra ngoai nghi¢p ¢ khu vuc rung phong ho ven bién
tinh Bac Liéu. Nhin chung, phuong phép vién tham cho thy hi¢u qua trong cong viéc giam
sat bién dong dudng bo. Muc tiéu ctia nghién ctru nay 1 ddnh gia mic d6 bién dong duong bo
& khu vyc tinh Ca Mau bang anh Lansat va két hop v6i ArcGIS dé tinh toan dugc tée do x6i
16 bo khu vuc Ca Mau.

2. Phuong phap nghién ciru

2.1. Khu vuc nghién cuu

Duya vao tinh trang bién dong dudng bd & khu vuc bién Pong va Tay Ca Mau tir nim
1989 dén 2017 duoc chia lam 5 ving nho tir phai sang trai va dugc danh dau tir 1 dén 5 cua
Hinh 1. Ving 1 tir DPam Doi dén xa Nguyén Huan (Ca Mau) cach cira B4 Dé 8 km. Ving 2 1a
khu vuce ctra B6 Pé. Ving 3 1a doan bo tir x3 Tan An cach cira Bd Dé 16 km dén dong miii Ca
Mau. Ving 4 1a phan miii Ca Mau va hai ctra séng: Ong Trang, Bay Hap. Vung 5 1a doan bo
tir huyén Cai Nudc dén huyén U Minh.

Hinh 1. Phan vung khu vyc Ca Mau.

2.2. Quy trinh thuc hién

Dir li¢u anh v¢ tinh Landsat thu thdp duogc: ¢ phia dong ctuia khu vuc Ca Mau vao nam
1989, 1998, 2000, 2004, 2008, 2015, ¢ phia tay Ca Mau vao ndm 1989, 1998, 2001, 2004,
2008, 2010, 2015, 2017 (trén website EarthExplore ctia Co quan Dia chit Hoa Ky (USGS):
http://www.glovis.usgs.gov). Nghién ctru st dung cong cu ENVI 4.7 dé xtr Iy anh vién tham
qua cac bude: Hiéu chinh hinh hoc, nhdm loai bo nhitng sai 1éch xdy ra trong qua trinh chup
anh va dua anh vé toa do chuan c6 thé tich hop véi cac nguodn dir liéu khac. Chuyén d6i dang
s6 sang gia tri phan xa pho, dé giam sy khac biét gia tri phan xa phd cua dbi twong & cac loai
sensor khéac nhau va gidm su khac biét gitra cac anh khéac nhau. Xtr dung cong cu Band Math
dé tao ra anh co céc chi sé tach biét gitta dt va nudce va cudi cung 1a rat trich dudng bo.
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Thu thip énh vé tinh Landsat: Khu v Ngay thu anh f:c:pi}::n;; L il‘;]:at
Bodong: 1989, 1998, 2000, 2004, 2008, 2014, 2017 Phia dong Ca Mau 18/12/1989 0 m LTO05
Botay: 1989, 1998, 2001, 2004, 2008, 2010, 2016, 2017 14/03/1998 30 m LT05
19/09/2000 30 m LEO7
11/02/2004 30 m LT05
Nan chinh hinh hoc 09/03/2008 30 m LTO05
26/12/2015 I0m LCO8
J' 02/03/2017 30m LCO8
Chuvin d5i dan s6 sane g i Phia tdv Ca Mau 05/04/1989 I0m LT04
" phinxaphd 11/07/1998 30 m LT05
08/01/2001 30 m LT05
02/02/2004 30 m LT05
. 13/02/2008 30 m LT05
Lip dnh t =8
E548) ;PZ .;LTE;O- LEon 28/07/2010 30m LT05
Y va ] Y
(B6+BTVE3 (LCOS) 0?.105.-I2013 30 m LCO08
29/06/2017 30 m LCO8

Contour Line

Buait trich dwimg b

Sit dung DSAS tinh todn bién
déng duimg bo

Hinh 2. Quy trinh thyc hién va dir liéu anh vién tham.

2.3. Sir dung DSAS trong ArcGIS dé tinh todn bién déng dwong bo

Sau khi rut trich duong bo clia cac anh vién tham ¢ khu vuc bién déng va bién tdy Ca Mau
ta s& danh gia duoc bién dong duong bd ¢ khu vuc d6. Tuy nhién danh gia bién dong duong
bo chi mang tinh khach quan khong dinh lugng mét cach rd rang. Dé c6 thé danh gia su bién
dong duong bo mot cach dinh lugng ta can phai sir dung cong cu DSAS (Digital Shoreline
Analysis System—Hé thong phén tich duong bo k¥ thuat sd) gitip cho nguoi sir dung co thé
tinh toan dugc mirc do thay dbi duong bo theo thoi gian dya vao vi tri phirc tap ctua dudong bd
[10]. P& van hanh duoc cong cu DSAS nay déu tién phai tao ra 2 thudc tinh la dudng bo
(Shorelines) va duong goc (Baseline) trong d6 duong bo (Shorelines) 1a noi chira cac duong
bo dd duoc chon ra tir vién tham con duong gdc (Baseline) 1a dudng dugc tao ra do nguoi sur
dung thiét 1ap véi muc dich 1a tao ra cac duong truc giao (Transect) tir duong goc (Baseline)
cit qua cac duong bd (Shorelines) tir d6 ta co thé tinh dugc khoang cach tir cac dudng bo
(Shorelines) dén dudng gbc (Baseline) va duong (Baseline) & day duge chon 1a mot duong
thang song song véi cac dudng (Shorelines). Tir d6 tinh toan duoc muc do thay doi dudng bo
qua cac nam.

3. Két qua va thao ludn
3.1. Bién dong dwong bo ving 1

Ving 1 13 doan bo tir Pam Doi dén x3 Nguyén Huan trong cac nam tir 2008 dén 2015
duong bo lai ¢6 xu hudng x061 16, trung binh x61 16 dat khoang 16 m/ndm, con & giai doan

2015 dén 2017 ciing xdy ra qué trinh x6i 16 nhung mirc d thap hon khoang 8 m/nim (Hinh
3).
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Hinh 3. Bién dong dudng bd ving 1: (a) 2008-2015, (b) 2015-2017.

3.2. Bién déng dwong bo ving 2

Ving 2 nam trong khu vuc cira B6 Dé qua cac nam tir 1989, 1998, 2000, 2004, 2008,
2015, 2017 ciing twong tu nhu ving 1 1a qué trinh x6i 16 chiém uu thé, tuy nhién mic do x6i
10 16n hon. Cy thé, & ving 2 ndm 1989 dén 1998 (Hinh 4a) qué trinh x6i 1¢ chiém uu thé,
trung binh dat khoang 25 m/nam, tir nim 1998 dén 2000 (Hinh 4b), hau hét ciing chi c6 qua
trinh X061 16 xay ra, trung binh x61 1¢ dat khoang 30 m/nam 1én hon nhiéu so véi khu vuc 1.

Tir ndm 2000 dén 2004 (Hinh 5a) ta thdy x6i 10 ciing chiém wu trong giai doan nay, trung
binh dat 32 m/nam, tir ndm 2004 dén 2008 (Hinh 5b) nhin chung duong bo ¢6 xu hudng on
dinh va it thay d6i hon so véi cac giai doan 1989 dén 1998, 19989 dén 2000 va 2000 dén
2004, trung binh x61 16 dat khoang 16 m/nam.

Tir nam 2008 dén 2015 (Hinh 6a) qua trinh x6i 16 ciing chiém uu thé va muc do 16n hon
so voi giai doan 2004 dén 2008, trung binh dat khoang 30 m/nim va tir giai doan 2015 dén
2017 (Hinh 6b) qua trinh x6i 1¢ ciing chiém wu thé, nhung murc d6 x6i 16 thap hon giai doan
2008 dén 2015, trung binh x6i 16 dat khoang 20 m/nam.

QOLAMININT
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Hinh 4. Bién dong duong bo ving 2: (a) 1989-1998; (b) 1998-2000.
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Hinh 5. Bién dong dudng bd viing 2: (a) 2000-2004; (b) 2004-2008.
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Hinh 6. Bién dong duong bo ving 2: (a) 2008-2015; (b) 2015-2017.

3.3. Bién déng dwong bo ving 3

Vung 3 1 doan bo tir xd Tan An cach cira B6 Dé 16 km dén dong miii Ca Mau qua cac
nam tur 1989, 1998, 2000, 2004, 2008, 2015, 2017 cling twong ty nhu vung 1 va 2 1a qua trinh
x6i 16 chiém wu thé va muc do x6i 16 thap hon so véi ving 2.

Cu thé, giai doan tir 1989 dén 1998 (Hinh 7a) ta thiy hau hét x4y ra qua trinh x6i 16, trung
binh dat 16 m/nam, tuy nhién & khu vuc phia miii Ca Mau lai c6 xu hudéng boi tu trung binh
khoang 14 m/nam. Giai doan tir 1998 dén 2000 (Hinh 7b) ciing x4y ra qua trinh x6i 1, nhung
mirc d6 16n hon giai doan 1989 dén 1998 dat khoang 20 m/nim va ciing c¢6 xu hudng bdi tu &
khu vuc phia miii Ca Mau, trung binh dat khoang 14 m/nam.

Giai doan 2000 dén 2004 (Hinh 8a) nhin chung ta ciing thdy qua trinh x6i 1&' chiém wu
thé, tuy nhién muc do lai thip hon so véi 2 giai doan trude d6 1a 1989 dén 1998 va 1998 dén
2000, trung binh x6i 16 dat khoang 10 m/nam, tuy nhién ¢ khu vuc phai miii Ca Mau qua trinh
boi tu lai xay ra nhiéu hon, trung binh dat khoang 22 m/nam. O giai doan 2004 dén 2008
(Hinh 8b) duong bd c6 xu hudng 6n dinh hon so véi cac giai doan trude, mirc do x6i 16 trung
binh dat 7 m/ndm, con & khu vuc phia mtii Ca Mau boi tu xay ra rat manh khoang 38 m/nam.

Giai doan 2008 dén 2015 (Hinh 9a) qua trinh x6i 16 ciing chiém uu thé hon va c6 xu
hudng ting 1én so véi giai doan 2004 dén 2008, trung binh x6i 16 dat khoang 14 m/nim, con
& khu vyce phia mili Ca Mau, qua trinh bdi tu c6 xu huéng giam di so véi giai doan 2004 dén
2008 dat khoang 14 m/ndm. Con ¢ giai doan 2015 dén 2017 ciing twong tu nhu cac giai doan
trén 12 qua trinh x6i 10 cling chiém wu thé dat khoang 16 m/nam, tuy nhién ¢ khu vuc phia miii
Ca Mau qua trinh bdi tu giam rat nhiéu chi con khoang 4 m/nam.
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Hinh 9. Bi¢n dong dudng bo vung 3: (a) 2008-2015; (b) 2015-2017.

3.4. Bién dong dwong bo ving 4

Vung 4 1a doan bo bién Tay Ca Mau c6 2 cira song 16n 1a Ong Trang va Bay Hap, dugc
biéu dién ¢ Hinh 10, 11, 12 va 13 qua cac nam tir 1989-2017. Tir nam 1989-2015 tir miii Ca
Mau dén cira Bay Hap duoc boi tu lién tuc véi cuong do kha manh, tuy nhién ¢ khu vuc miii
d6ng Ca mau thi lai c6 xu hudng x6i 16. Ngoai ra qué trinh bdi tu manh tip trung chu yéu 6 2
khu vuc cira song 16n 13 Ong Trang va Bay Hap hon phia ngoai bd bién. Cu thé, ta chia 13 2
khu vuc 1a phia miii dong Ca Mau va phia tay Ca Mau.

O phia mili d6ng Ca Mau, trong giai doan tir ndm 1989—1998 xay ra qué trinh x6i 16, véi
mirc do dat khoang 65 m/nam (Hinh 10a). Giai doan tir 1998-2004 thi lai c6 xu thé boi, voi
muc dg trung binh dat 40 m/nam (Hinh 10b va 11a). Giai doan 2004—2010 thi qua trinh x61 1&
lai chiém uu thé trung binh khoang 60m/nam (Hinh 11b va 12a). Giai doan 2010-2015 thi lai
c¢6 xu hudng nguoc lai so véi giai doan 2004-2010 14 qu4 trinh bdi tu chiém wu thé dat trung
binh khoang 30 m/nam (Hinh 12b), tuy nhién & giai doan 2015-2017 thi lai xdy ra qua trinh
x01 16 trung binh khoang 24 m/ndm (Hinh 13).

O khu vuc phia tdy Ca Mau, hau hét cac giai doan tir ndim 1989-2015 déu xay ra qua
trinh boi tu va manh nhét ¢ giai doan 1998-2004, tuy nhién ¢ giai doan nim 2015-2017 thi
qué trinh x61 16 lai chiém wu thé hon. Cu thé, giai doan nam 1989-1998 qua trinh bdi tu dat
khoang trung binh 27 m/nam (Hinh 10a), giai doan 1998-2004 boi tu dat trung binh khoang
86 m/nam (Hinh 10b va 11a), & cac giai doan 2004-2010 (Hinh 11b va 12a), 2010-2015
(Hinh 12b) thi lai xay ra qua trinh x6i 16 va bdi tu, tuy nhién qua trinh bdi tu van chiém vu thé
hon dat trung binh khoang 3 m/nam, tuy nhién & giai doan 2015-2017 thi qua trinh x61 16 lai
chiém wu thé hon dat trung binh khoang 10 m/nam.
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Hinh 10. Bién dong dudng bo ving 4: (a) 1989-1998; (b) 1998-2001.

8231'30"N
8°31'30"N

104°43'30"E 104°47'0"E 104°50'30"E 104°54'0"E 104°43'30"E 104°47'0"E 104°5£J'30"E 104°54'0"E
1 . -

5 R

e et .

8949'0"N
8°49'0"N

8945'30"N
8°45'30"N
8745'30"N

0"N

8942'0"N
8942

838'30"N
8°38'30"N

8°35'0"N

8°35'0"N

8°31'30"N
8°31'30"N
8°31'30"N

104°43'30"E 104°47'0"E 104°50'30"E 104°54'0"E
(a) (b)
Hinh 11. Bién dong dudng bd viing 4: (a) 2001-2004; (b) 2004-2008.

104°43'30"E 104°47'0"E 104°50'30"E 104°54'0"E



Tap chi Khi twong Thiiy van 2021, 721, 66-79; doi:10.36335/VNJHM.2021(721).66-79 75

104°43'30"E 104°47'0"E 104°50'30"E 104°54'0"E 104°43'30"E 104°47'0"E 104°50'30"E
4 - q & ¥

I -

104°54'0"E

8°49'0"N
8°49'0"N

N

8o42'0"

104°43'30"E 104°47'0"E 104°50'30"E 104°54'0"E
(a) (b)
Hinh 12. Bién dong dudng bd viing 4 (a) 2008-2010; (b) 2010-2015.
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Hinh 13. Bién dong duong bo ving 4: 2015-2017.

3.5. Bién déng dwong bo ving 5

Vung 5 1a doan b bién tir huyén Cai Nude dén huyén U Minh. Puong bd & khu vuc nay
it thay doi hon so voi 4 khu vuc truée. Nhin chung ta thdy qua trinh x6i 16 va bdi tu xay ra xen
ké& nhau qua ting giai doan. Cu thé, giai doan 1989—-1998 hau hét chi xay ra qua trinh x6i 16
dat trung binh khoang 25 m/nam, con & khu vuc ctra song Ong Péc thi lai c6 xu hudng mot
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bén x6i 16 va mot bén boi tu (Hinh 14a). Giai doan 1998-2001 qua trinh bdi tu lai chiém wu
thé, dat trung binh khoang 45 m/nim (Hinh 14b). Giai doan 2001-2004 (Hinh 15a),
2004-2008 (Hinh 15b), 2008-2010 (Hinh 16a), 2010-2015 (Hinh 16b), qua trinh x61 16 va
bdi tu xay ra xen k& nhau qua ting giai doan, nhung mirc do khong dang ké dao dong trung
binh khoang 2—8 m/nam. O giai doan 2015-2017 thi hau hét chi c6 qua trinh x6i 16 xay ra, v6i
muc do dat trung binh khoang 38 m/nam (Hinh 17).
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Hinh 17. Bién dong duong bo ving 5: 2015-2017.

4. Két luan

Khu vuc Péng Ca Mau, hau hét chi ¢ qua trinh x6i 16 xay ra tir nim 1989-2017, tuy
nhién & khu vuc phia gan mili Ca Mau thi lai xay ra qua trinh boi tu, nhung murc d6 giam dan
qua cac nam. Khu vyc 2 bi x6i 16 nhiéu nhat vai tée do trung binh tir 19892017 dat khoang
31 m/nam va x6i 16 thap nhat 1a & khu vyc 1, trung binh dat khoang 14 m/nam. Ngoai ra, khu
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vuc & phia miii Déng Ca Mau qua trinh x6i 16 va bdi tu xay ra xen k& nhau qua céc giai doan,
nhung x6i 1 van chiém uu thé hon. Pic biét, ta con thy qua trinh x6i 16 & khu vuc nay van
tiép tuc trong tuong lai.

Khu vuc phia Tdy Ca Mau, nhin chung qué trinh bdi tu chiém wu thé hon so v6i qué trinh
x01 16 trong giai doan 19892015, tuy nhién ¢ nhitng nam tré lai ddy 2015-2017 thi qua trinh
x6i 10 lai chiém wu thé hon. O khu vuc 4 trung binh bdi tu trong giai doan tir 1989-2015 1a
khoang 33 m/nam, & giai doan 2015-2017 trung binh x6i 16 dat khoang 10 m/nam. O khu vuc
5, giai doan 1989—1998 hau nhu chi c6 qué trinh x6i 16 xay ra trung binh dat 24 m/nim, tuy
nhién & giai doan tir nam 1998-2015 thi qua trinh x6i 16 va boi tu lai xay ra xen k& nhau véi
mirc d6 twong d6i thap, & giai doan 20152017 qua trinh x6i 16 lai xay ra kha manh mé, trung
binh dat khoang 38 m/ndm. Pac biét, & khu vuc 4 qué trinh bdi tu con tiép dién trong tuong
lai, con & khu vuc 5 thi lai ¢6 xu hudng x6i 16 va bdi tu qua tudng giai doan.

[11] dd x4y dung dugc ban d6 duong by nam 1995, 2000, 2005, 2010 bang anh vién
tham, Két qua, cho thdy qua trinh x6i 16 xay ra ¢ bién Dong tinh Ca Mau va Bac Liéu va qua
trinh boi tu xdy ra & ving bién Tay Ca Mau. [12] chi ra ¢ phia Bong Ca Mau 1a khu vye chu
yéu xay ra qua trinh x6i 16 voi tdc 6 10n nhat 1a 33-66 m/nam, con & phia b ' Tay tai mui Ca
Mau va viing bo bién tiép giap vinh Thai Lan xay ra hién twong boi tu véi toc do boi tu 16n
nhat tai DAt Miii va ctra Bay Hap 12 40-89 m/nidm qua cac nim 1979, 1989, 1997, 2012 bang
anh v¢ tinh.
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Analysis and evaluation of erosion and deposition processes in Ca
Mau by remote sensing and GIS

Nguyen Tien Thanh'

! Faculty of Physics and Engineering Physics, VNUHCM-University of Science;
ntthanh@hcmus.edu.vn

Abstract: Shoreline extraction using remote sensing and GIS technology is essential to
assess shoreline changes quickly and promptly. Ca Mau is an area with 3 sides bordering the
sea, so there is always an erosion and deposition process that occurs strongly. The study
used remote sensing and GIS images to map shoreline changes in the Ca Mau area. The
results showed that the shoreline in the Ca Mau area was quite complicated. Specifically, in
the area in the East of Ca Mau from Dam Doi to Ngoc Hien, most of the erosion process
occurred from 1989-2017, However, the deposition process occurs at the tip of Ca Mau. In
the western of Ca Mau from Ca Mau cape to U Minh district, the deposition process
prevailed in the period 1989—2015 but in the period from 2015-2017, the process of erosion.
This is one of useful information for local authorities to have solutions for coastal area
planning and management.

Keywords: Shoreline extraction; GIS; Erosion; Deposition; Ca Mau.
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Tém tit: Trong thoi gian gan ddy, 6 nhidm bui min (PMz.5) di tré thanh mot trong nhiing
van dé moi truong dang quan tim nhat tai cac khu do thi & cac nudc dang phat trién, trong
d6 c6 Viét Nam. Thanh phé HO Chi Minh duogc biét dén 1a mot trung tim kinh té 16n cua
Viét Nam, chiém khoang 23% GDP cua ca nudc (2019), di chiu anh hudng rat 16n cta 6
nhiém khong khi do su phat trién cong nghiép va phat thai tir hoat dong giao théng. Muc
tiéu ctia nghién ctru nay 1a wdc tinh sy phan bd khong gian nong d6 bui PMy s trén dia ban
thanh phé tai mot sd thoi diém trong giai doan 2015-2020 b?mg viéc su dung dir li€u
LANDSAT 8 OLI/TIRS. Trong nghién ctru ndy, gia tri phan xa khi quyén tir anh vé tinh va
dir liéu quan tric bui PMa.s tir mat dat duoc st dung dé thiét 1ap mo6 hinh twong quan hoi
quy dé tinh toan ndng d6 bui PMa.s cho khu vuc nghién ctru. M6 hinh d3 cho ra két qua t6t
trong viéc tinh toan ndng d6 bui PMa s v6i R? > 0,79 va sai s6 RMSE = 2,3745 pg/m?. Trén
co so do, néng d6 bui PMa s duogc thiét 1ap dé danh gia dac diém phan bd cua chung va nhan
dién cac khu vuc ¢6 mirc d6 6 nhiém cao tai cac thoi diém ghi nhan duoc. Két qua nay s¢€
cung cip thong tin hitu ich cho cac nha quan 1y chét lugng khong khi tai dia phuong.

Tir khéa: PMa s; O nhiém khong khi; LANDSAT 8; Thanh phé H6 Chi Minh; Vién tham.

1. Mé dau

O nhiém bui min PMz s di va dang tr& thanh mot van dé 16n tai cac khu d6 thi [1-3].
Thuét ngit PMa s c6 thé dugc hiéu 1a mot hdn hop céc hat rén va cic giot chét long lo limg,
c6 duong kinh khi dong hoc nho6 hon 2,5um [4]. Ching gay anh huong nghiém trong dén st
khoe con nguoi, dic biét voi cac bénh lién quan dén dudng ho hap va tim mach, tham chi
gay tir vong [5, 6]. Thanh ph HO Chi Minh (Tp. HCM) 14 khu vuc di dau ca nude vé tée do
d6 thi hoa voi mat d6 dan s cao [7], luong phuong tién tham gia giao thong day dic ciing
nhu s6 lwong 16n cac khu cong nghiép [8] dan dén sy suy giam chét lugng khong khi xung
quanh, trong d6 dang ké 12 bui PMa 5. Do d6, quan tric va thanh I1ap ban @b phan bd bui PMa s
la nhiém vu cép thiét nham phuc vu cong tac kiém soat 6 nhiém bui PMs.

Giam sat nong do bui PMy.s dua vao dir liéu quan trac cho két qua chinh xdc cao, tuy
nhién phuong phap nay con han ché vé mat khong gian do bi gioi han boi s6 lugng cac diém
quan trac. Céc nghién ciru gan day da cho thiy tinh hitu dung cua dit liéu anh vé tinh trong
viéc thanh 1ap ban d6 phan ving va gidam sat 6 nhiém khong khi [9—14]. Lién quan dén bui
PM, s, nghién ctru [10] tng dung vién tham dé xac dinh ham luong bui PMa s & Trung Qudc
dwa trén tuong quan voi ddc diém do day quang hoc sol khi (40D-Aerosol Optical Depth)
va két qua cho thdy mirc do tuong quan kha t6t & dir liéu thang va nam. Mot nghién ctru
tuong tu [11] cling cho thay moi trong quan gitra ham luong bui PMzsva AOD va tim thy
duge sy anh huong cua diéu kién khi tuong va mua moi quan h¢ gitra noéng d6 bui PMys va
tan xa nguoc bé mat. Bén canh nghién ctru vé moi quan h¢ gifra bui PM» 5 va AOD, nghién
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ctru [12] xac dinh mdi quan hé giita bui PMa.s va phan xa khi quyén tir cac kénh anh ctia anh
vé tinh Landsat 8 OLI va TIRS. Két qua cho théy bui PM2.5 c6 mbi tuong quan voi cac kénh
anh 1, 2 va 5, va thanh 1ap dugc ban do phén b bui PM; 5 cho thanh phd Delhi (An bo).

Viéc str dung cong nghé vién tham két hop dir liéu tir mat dat dé nghién clru ve bui cling
thu hut duoc sy chi y cua cac nha khoa hoc trong nuéc trong nhirng nam gin dy. Nghién
ctru [13] st dung anh LANDSAT/ETM+ dya trén tuong quan—hdi quy gitra gia tri AOT tinh
toan trén anh va sb do mat dat tir tram quan tric dé mé phong phan bd bui PMio khu vuc noi
thanh Tp. HCM; [14] phén tich tuong quan gitta AOD tir anh v¢ tinh MODIS va ham luong
bui PM; 5 tr m6 hinh GEOS—Chem (ham lugng bui PM; 5 dugc xac dinh bémg téng SO4, NIT
(sulfur nitrate v6 co), NHa, OCP (Carbon hitu co), SOA (sol khi hiru co thir cap), SALA (sol
khi chira mudi bién)) dé giam sat thay d6i ham luong bui PMa s & mién Bic Viét Nam. Nhin
chung, cac nghién ctru trén da cho thiy vién tham to ra 1a mot cong cu hiéu qua trong viée
giam sat bui PM> s theo phan bd khong gian va thoi gian, trong d6 anh vé tinh LANDSAT 8
1a ngudn dir liéu anh mién phi méi va co do phén giai khong gian phu hop.

Nhin chung, cac nghién ctru dé cép O trén cho thdy duoc thé manh cia vién thim trong
danh gia va thanh 1ap ban dd phan bo ndng d6 bui min. Riéng v6i khu vye Tp. HCM, van
chua c6 nghién ctru vé tng dung vién tham dé tinh toan ndng do bui PMys, cic nghién ctru
thyc hién chi tap trung vao bui PMio [13]. Muc tiéu cua nghién ctru nay la xac dinh moi tuong
quan gitra phan xa khi quyén tir anh vé tinh LANDSAT 8 va nong do bui PM, s tir cac tram
quan tric, tir d6 thiét 1ap ban dd phan bd ndng d6 bui PMa s khu vuc Tp. HCM vao mot sb
thoi ky. Két qua nghién ciru dwoc mong chd s& danh gia duge muc do 6 nhidm ¢ khu vuc
nghién ciru, phuc vu cho cong tac quan 1y va kiém soat 6 nhiém khong khi tai thanh phd Ho
Chi Minh.

2. Khu vuc nghién ctru

Thanh phé H6 Chi Minh nam trong ving nhiét déi gié miia can xich dao véi nhiét do
cao déu trong nim va c6 hai mua mua—kho rd rét tic dong lam chi phdi moi trudng canh
quan sau sic. Khu vuc nghién ciru tap trung chi yéu vao cdc quan/ huyén noi thanh nhu
Error! Reference source not found.. Theo tai li¢u quan tric tai cac quan/ huyén ndi thanh
nhiéu ndm cho thay lugng birc xa dbi dao, trung binh khoang 140 Kcal/cm?/nam. S6 gid nang
trung binh/thang 160-270 gio. Nhiét do khong khi trung binh 27°C. Lugng mua cao, binh
quéan 1949 mm/nam [15]. Vé gio, Tp. HCM chiu anh hudng béi hai huéng gi6 chinh va chi
yéu 1a gi6 mua Tay-Tay Nam (tu thang 6 dén thang 10, toc d6 trung binh 3,6 m/s) va Bac—
Pong Bic (tir thang 11 dén thang 2, toc d6 trung binh 2,4 m/s).

Dic diém giao thong d6 thi cua Tp. HCM chu yéu tap trung vao duong bd véi tong chleu
dai duong b trong Thanh phd 14 3670 km va déy ciing 1a phuong thirc chu dao giai quyét
nhu cau giao thong vén tai d6 thi. Theo théng ké ctia S& Giao thong Van tai Tp. HCM nam
2019, Tp. HCM dang quan ly khoang 8,05 triéu phuong tién giao théng (gdm gan 755.500 6
t6 va gan 7,3 triéu xe motd) va mot sb luong rat 16n cac phuong tién mang bién so cac tinh
hoat dong trén dia ban [16]. Vao gio cao diém tai cac truc duong chinh déu c6 sé phuong
tién luu thong rat 16n.

3. Dit liéu va phwong phap nghién ctru

3.1. Dit liéu

Nghién ctru str dung anh v¢ tinh da thoi gian Landsat 8 OLI/TIRS dugc thu thap tir Cuc
Khao sat Dia chat Hoa Ky (USGS) (www. glovis.usgs.gov) trong giai doan tir nam 2015 dén
nam 2020 (Bang 1) [17]. Tiéu chi luya chon anh 1a chon cac dnh trong thoi gian mua khoé va
anh c6 chat luong t6t (anh khong bi soc va khong c6 16i cam bién). Cac anh chon lia c6 thoi
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gian chup vao khoang 9-10 gid sang. Anh vé tinh sir dung bo cam OLI/TIRS; vi tri cot/dong

l1a 125/52 v6i do phan giai khong gian 30m x 30m, hé toa d0 UTM—48N.
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Hinh 1. Khu vuc nghién ctru—noi thanh Tp. HCM.

Bang 1. Dir liéu anh v¢ tinh dung trong nghién ctru.

106°55'0"E

STT Thoi gian STT Thoi gian
1 24/01/2015 10 18/03/2017
2 09/02/2015 11 12/10/2017
3 13/03/2015 12 31/12/2017
4 29/3/2015 13 31/10/2018
5 11/01/2016 14 02/12/2018
6 28/02/2016 15 19/01/2019
7 29/01/2017 16 07/02/2020
8 14/02/2017 17 23/02/2020
9 01/03/2017 18 26/03/2020

Bén canh d6, dit liéu bui PM2.s quan trac duoc thu thap tir cic tram quan tric ty dong tai
Truong Dai hoc Khoa hoc Ty nhién (PHQG-HCM) va tai Lanh sy quan Hoa Ky. Ngoai ra,
nghién ctru s dung thém mét s6 diém quan tric tai S& Khoa hoc Cong nghé, Cu xa D6
Thanh, Thao CAm vién, va Tht Thiém giai doan 2017-2019. Mau bui tai cac diém quan tric
nay dugc thu trén bo loc thach anh (dugc tién xir 1) bang cach sir dung bo 1dy mau IMPACT,
v6i toe do 1dy miu v = 10L/phat. Mau khi s& di qua 2 tdm loc (37 mm va 47 mm): mau khi
dugc hut qua impactor dé phan tach kich thudc hat (2,5 um), sau d6 mau khi duoc dua lién
tuc qua tam loc thir 2 dé thu lugng bui min ¢6 kich thuéc < 2,5 um. Thé tich khi dugc ghi
lai bang dong hd do khi kho. Khdi lugng PMa s duge can bang can vi luong véi do nhay 10-
6g [18]. Dit lidu quan tric duoc trinh bay trong Bang 2. Vi tri cac diém quan tric duoc thé

hién trong Hinh 2.
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Bang 2. Dit liéu bui quan tric dung trong nghién ctru [18].

83

Hinh 2. Vi tri cdc diém quan tric bui.

Negdy Vitri PM:s 1(\;IL(:(;I/llgn;1)(.)(}1)"1.]13] ngay)
29/1/2017 Truong Khoa hoc Ty nhién 51,630
29/1/2017 Lanh sy quan Hoa Ky 46,650
01/3/2017 Truong Khoa hoc Ty nhién 37,710
01/3/2017 S¢ Khoa hoc cong nghé 39,170
01/3/2017 Cu xa D6 Thanh 36,040
01/3/2017 Lanh su quan Hoa Ky 37,710
18/3/2017 Trudng Khoa hoc Ty nhién 38,650
12/10/2017 Thao cam vién 36,040
12/10/2017 S¢ Khoa hoc cong nghé 35,970
12/10/2017 Lanh sy quan Hoa Ky 33,475
31/12/2017 Thao cam vién 49,030
31/12/2017 Tht Thiém 43,760
31/10/2018 Truong Khoa hoc Ty nhién 35,400
19/1/2019 Truong Khoa hoc Ty nhién 44,943
19/1/2019 Lanh sy quan Hoa Ky 39,150
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2.2.2. Phuong phap nghién ctuu

Qua trinh nghién ctru dugc thuc hién theo trinh tu cia so d6 mo ta trén Hinh 2, bao gobm
cac budc sau:

Anh vé€ tinh Landsat 8 OLI Dt li¢u quan tric

Tién xir Iy anh
(Hiéu chinh hinh hoc, <
cdt anh, hiéu chinh khi quyén)

A A 4

Tinh phan xa khi quyén Phan tich trong quan, hdi quy

Khéng chip nhan

Kiém dinh sai so

Chip nhan

Ban d6 nong do bui PMzs

Hinh 3. So d6 khéi cac budc thuc hién nghién ciru.

— Hiéu chinh hinh hoc va cdt anh

Trudc qua trinh phan tich, giai doan, anh vé tinh can dugc nan chinh hinh hoc dé han
ché sai s6 vi tri va chénh 1éch dia hinh, sao cho hinh anh gan voi ban dd dia hinh & phép chiéu
truc giao nhat Két qua giai doan phu thugce rat nhiéu vao do chinh xac cua anh. Khu vuce
nghién clru nam trén mot tim anh c6 cot/hang 13 125/052, sau khi tai tién hanh nén chinh
hinh hoc va cit theo ranh giéi khu vuc nghién ciru.

— Hiéu chinh khi quyén

Dé loai bo nhing anh huong cua khi quyén dén chit lugng anh can chuyén doi gia tri sO
cua anh sang gia tri buc xa tai dau thu (tai dinh cua khi quyen) sau d6 chuyén birc xa dau thu
vé birc xa mat dat va hiéu chinh khi quyén. Chuyen dbi gia tri sb sang gia tri blrc xa phd tai
dinh khi quyén theo cong thirc duoc cung cap boi USGS [17]:

Ly= Mp.Qcq +4A,

Trong d6 Ly gia tri birc xa phé ML, A1 tuong tmg voi hé s6 chuyén doi, dugc cung cap
trong tép metadata; Qca 1a gia tri s6 cua kénh anh.

Chuyen d6i gia tri s6 sang gia tri phan xa pho tai dinh khi quyén theo cong thirc dwoc

cungcap boi USGS:
MP=xQcal + AP

cosBgyz

pA= (1)

Trong d6 pA 1 gid trj phan xa dinh khi quyén; Mp, Ap 14 cac hé so thay doi ty 1¢ phan
xa cua kénh anh dugc cung cap tur t¢p metadata; B85y 1a goc thién dinh cuc b (857 = 90°—
Osg); Osg 12 gde té1 mat troi.
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Gia tri phan xa tai bé mat dat can duoc hiéu chinh dé loai trir di cac yéu td sai s6 do céc
aerosol gy ra boi qua trinh tan xa, hip thu. Phan xa mit dit (p) duoc tinh theo cong thirc
sau:

1 x (L) —Lp) x d?
p - Ty X [(ESUN)\ x cos0sz x Tz)+Eqown)] (2)

Trong d6 Lp 13 birc xa dudng truyén; Ty 1a ham truyén birc xa qua khi quyén tir bé mat
trai dat vé dau thu; T 1a ham truyén bic xa qua khi quyén tir mat troi vé bé mat Trai Dat;
Edown 12 blrc xa phé di té1 mat phéng dia hinh caa ddi tuong; ESUN, 1a buc xa phé mat troi &
mit phang dia hinh vudng goc véi tia sang mit trdi; d 1a khoang cach tir trai dat dén mat troi.

Dé hiéu chinh khi quyén, nghién ctru nay sir dung phwong phép trir ddi tuong t6i (DOS-
Dark Object Subtraction) [19]. Déi véi anh Landsat 8:

Lp = Ly, — 0,01 % Ty x [(ESUN, X;O)j(j;z X Tz)+Edown]

€)

Trong d6 Lumin 1 gia tri birc xa phd bé nhét cua kénh anh (lay tir tép metadata).

V6i phuong phap DOS phu thudce vao viée xac dinh cac thong s6 Ty, Tz va Edown ma
chia ra cac phuong phap khac nhau, c6 d§ chinh xac khac nhau. Nghién ctru nay st dung
phuong phap DOSI, trong d6 cac thong sb: Ty = 1; Tz = 1; Edgown = 0 [19]. Nhu vay, birc xa
duong truyén dugc tinh theo cong thirc:

ESUN; x cosBgz

Lp = Liin — ODlXT (4)

Twr do, phan xa mat dat duoc tinh theo cong thtrc sau:
_ 1 x (Ly—Lp) x d? (5)
ESUN; x cosBgz

— Tinh todn gid tri phan xa khi quyén:

Gi4 tri phan xa dinh khi quyén bang tong birc xa mat dat va phan xa khi quyén, do d6
gia tri phan xa khi quyén dugc tinh theo cong thirc [12]:

Ratm = Rs — R, (6)

Trong d6 Ram 13 phan xa khi quyén; Rs 1a phan xa ghi nhan boi vé tinh; R, 1a phan xa tir
bé mit.

— Phdn tich hoi quy—tiwong quan:

Nghién ciru tim mbi tuong quan gitra gia tri phan xa khi quyen va nong d6 bui PMa s
trong khong khi dua trén h¢ so tuong quan Pearson va udc lugng nong do bui theo phuong
trinh hoi quy [16]:

PM,s = ay+a;R; + a,R, +a3R; + - (7)

Trong d6 R; 1a phan xa khi quyén twong (mg véi kénh anh khac nhau; a; 1a hé sb xac dinh
tur thuc nghiém.

— Tinh todn sai sé:

Sai s6 dugc tinh toan giita gia tri bui udc tinh tir phuong trinh va gié tri bui thuc do:

AT 3
RMSE = \/Z(P uwéc tth P thyc do) ®)
~ Trong Qé P uoc tinh 1a gia tri bui udc tinh tir phuong trinh; P thuc do 1a gia tri bui quan
trac; N lé’s() mau.
Hé s6 hiéu qua m6 hinh Nash—Sutcliffe Efficiency:
_ Y, (P thuc do—P wéc tinh)?
NSE=1- (Z? 1(P thuc do—P trung binh)?

) 9

Ngoai ra, nghién ctlru cling xem xét: muirc Xac suat y nghia (Sig.F), gia tri nay phai nho
hon 0,05 thi mé hinh c6 y nghia; R2 hiéu chinh; sai s6 chuan uéc lugng.



Tap chi Khi twong Thuy van 2021, 721, 80-91; doi:10.36335/VNJHM.2021(721).80-91 86
3. Két qua va thao luin

3.1. M6i twong quan giita bui PMo s va hé s6 phdan xa khi quyén

Tan xa khi quyén khi ning lwong Mat Troi di qua dién ra trong dai phd nhin thdy dén
can hong ngoai[13], do d6 cac kénh anh 1, 2, 3, 4 va 5 trong dai phé nay s& duoc sir dung dé
tim ra mdi quan hé vdi cac hat bui lo lung Truge khi tién hanh xdy dung phuong trinh hoi
quy, nghién ctru kiém tra su tuong quan gitta hé s6 phan xa khi quyén cua ting kénh anh véi
ndng d6 bui PMa s quan tric. Hé sb twong quan Pearson gitra hé s6 phan xa khi quyén va nong
dd bui tai mat dat duge thé hién trong Bang 3.

Bang 3. Hé sb twong quan Pearson gitra hé s6 phan xa khi quyén va ndng do bui.

Kénh Kénh 1 Kénh 2 Kénh 3 Kénh 4 Kénh 5
N6ng d6 bui 0,865 0,863 0,856 0,815 0,661
Kénh 1
60
“250 ..,..‘
2 [
= '.
9 3""‘ ¢
=30
A
Q-
S 20
an
,(8
z 10
0
0 5 10 , 15 20
Phan xa khi quyén

Hinh 4. D4 thi trong quan giira ndng do bui PMas va gia tri phan xa khi quyén kénh 1.

Nhu vay, hé s0 phan xa khi quyen cua cac kénh va nong do bui quan tric co su tuong
quan kha tot v6i nhau. Dwa vao mdi quan hé gitia ndng do6 bui v01 hé s6 phan xa khi quyén
clia cac kénh anh 1-5, két qua phuong trinh hoi quy va gia tri h¢ s6 xac dinh boi R? va sai s0
RMSE dugc trinh bay trén Bang 3. Két qua cho thay cac phuong trinh déu co gia tri sai sb
RMSE nim trong khoang cho phép va mirc y nghia xac suat phu hop.

Bing 4. Két qua hoi quy giita hé s6 phan xa khi quyén va nong do bui tai mat dat.

STT Kénh 1 Kénh 2 Kénh 3 Kénh 4 Kénh 5 NSE (l:lzg]f)
1 PMas= 13436 +2.4329R, 0,7478 2,6655
2 PMas= 15,640 +2,3295R, 0,7451 2,6801
3 PMas= 15,940 +2,6762R; 0,7319 2,7484
4 PM:s= 17,439 +3,0987R4 0,6641 3,0766
5  PMus= 16,365 L 41141, 04373 3,9819
6 PMas= 13,2664 +2,6277R;  —0,1871R> 0,7479 2,6655
7 PMas= 133276  +2,5648R, —0,1480R; 0,7479 2,6653
8  PMas= 11,7159  +4,4579R, ~2,7971R4 0,7709 2,5410
9  PMas= 11,7696  +2,2091R; +07105Rs  0.7546 2,6298
10 PMas= 15,6570 +3,0258R;  —0,8116Rs 0,7458 2,6762
11 PMus= 15,5774 +5,2458R, —4,1752R4 0,7830 2,4725

12 PMas= 12,9128 +2,0466R> +0,9824Rs 07590 2,6058
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STT Kénh 1 Kénh 2 Kénh 3 Kénh 4 Kénh 5 NSE (1:2:1{3)
13 PMas= 15,7403 +7,5471R;  —5,9820R4 0,7821 2,4778
14 PMas= 12,4026 +2,2865R; +12163Rs 07546 2,6294
15 PMas= 12,1114 +24811Rs  +1,6969Rs 07121 2,8482
16  PMas= 13,3839 +2,55016R:  +0,0859R,  —0,1775R; 0,7479 2,6653
17 PMas= 16,9756  —1,5522R;  +6,9210R; — 4,4454R4 0,7838 2,4679
18  PMas= 16,0894 —5.9924R,  +7,5537R; +1,7881Rs 07641 2,5781
19 PMas= 13,5310 +2,1777R +4,9418Rs  —5,7274R4 0,7935 2,4120
20 PMas= 12,0640  +1,1003R; +1,1611R; +0,9474Rs 07565 2,6196
21 PMas= 11,8524  +4,5626R; ~29041Rs  —0,0863Rs  0.7709 2,5406
22 PMas= 15,4658 +2,9520R,  +4,1121R;  —5 9423R4 0,7953 2,4015
23 PMas= 12,8563 +1,8442R;  +0,2297R; +1,0010Rs 07591 2,6055
24 PMas= 14,6351 +4,8799R, ~3,7922R; +03415R; 07844 2,4648
25 PMas= 13,7063 +6,7071Rs  —52290Rs +0,7081Rs  0.7890 2,4383
26 PMas= 15,5114 —0.0503R;  +3,0111R;  +4,1035R; —5,9474R, 0,7953 2,4014
27  PMas= 16,5098 —6,5163R;  +8,5456R,  —0,5791R; +1,8115R; 07644 2,5764
28 PMas= 18,6659 —7,4214R; +11,8592R, ~4,0050R; +13034Rs  0.7921 2,4202
29 PMas= 132150  +1,8338R, +50786Rs  —55214Rs  +02314Rs  0.7940 2,4094
30 PMas= 14,3986 +2,5013R,  +4,1785R;  —5,5378Rs +0,386I1Rs  0-7971 23912
31 PMhs= 17,0283 —47685R; +7.3865R,  +34744R; —53804Rs +09966Rs  0:7999 2,3745

Trong d6 phuong trinh s6 31 cho két qua hé s6 hiéu qua mo hinh NSE = 0,7999 (16n hon
0,75) 16n nhat, cho thay hi€u qua mo hinh tot. Nghién ctru cling xem xét cac thong so6 cua md
hinh phuong trinh (31) trong Bang 5.

Bang 5. Bang thong ké hdi quy.

R

R2

R? hi¢u chinh

Sai s0 chuan

0,894376262

0,799908898

0,688747174

3,065422667

D6 bién dong ctia md hinh phuong trinh (31) duoc thé hién trong Bang 6.

Béng 6. Bang ANOVA.
df SS MS F Significance F
Hoi quy 5 338,0928526 67,61857 7,1959023 0,005676898
Du 84,57134517 9,396816
Tong 14 422,6641977

Trén co s& d6, phwong trinh (31) duge sir dung dé thanh 1ap ban dd phan b bui PMa s
cho khu vuc ndi thanh ctia Tp. HCM. Phuong trinh nay dugc vi€t nhu sau:
PM,5= 17,0283 — 4,7685R + 7,3865R> + 3,4744R3 — 5,3804R4 + 0,9966R5

3.2. Panh gia no”‘ng do bui PM> s khu vuc nghién ciru tai mot s6 thoi diém giai doan 2015-
2020

Néng do pui PM, s trén khu vue ndi thanh TP. HCM tai mot s6 thoi diém giai doan 2015—
2020 duogc thé hién trén Hinh 3.
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Hinh 5. Ban d6 phan b6 ndng d6 PM. s tai mot s6 thoi diém giai doan 2015-2020.
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Qua céc thoi diém khac nhau, két qua cho thay bui PMa s khong phan bd diém ma phéan
b theo dién rong. Pong thoi, két qua bui dugce ghi nhan trong khoang thoi gian tir 9 dén 10
gio sang va ndng do bui trung binh ndm & mirc cao (phan 16n tai cac thoi diém ghi nhan, nong
d6 bui déu trén 30 pg/m?). Thanh phd H6 Chi Minh hién c6 trén 8 triéu phuong tién giao
thong (2019) v6i mat do 1on, la mot ngudn tao ra lwong 16n bui PMas. Pong thoi, do khéi
lwong rat nho nén buyi chiu anh huong béi gié, do d6 nd phan bd & dién rong trén toan khu
vuc. Diéu nay ciing duoc thé hién trong nghién ctru [2 1] cho dia ban thanh phd H) Chi Minh,
dugc giai thich do hoat dong giao thong trén cac tuyén duong chinh, dic biét vao gio cao
diém va mat do cac co s¢ ha tang 16n. [22] nghién ctru tai thanh phd Ha Noi ciing cho két
qua cao trong khoang tir 6 dén 10 gid véi su dong gop tur ngudn cuc bo.

Bén db phén b6 bui vao ngay 31/10/2018 cho thdy lwong bui vao thoi diém nay nim ¢
murc thip, co thé giai thich do vira két thiic miia mwa nén mot phan 16n bui theo nuwdc mua
ling dong xudng bé mit dit, ham luwong bui tap trung & mirc 38 pg/m?. Cac thoi diém ghi
nhan dugc vao thang 1 ¢ cac nim déu cho thiy néng do bui & muc cao: két qua ngay
24/01/2015, néng d06 bui PM> s cao trén toan khu vuc nghién ctru, tir trén 40 ug/m? 1én dén
gan 50 pg/m?, trong d6 phd bién nhat nam trong khoang 4243 pg/m?. Piéu nay duoc thé
hién tuong tu trong ket qua ngay 11/01/2016 va ngay 19/01/2019. Trong khi do, mét 5O thoi
diém ghi nhan vao cudi thang 3, ndng do bui PMy.s ndm & muc thap hon: ngay 29/03/2015
(ndng d6 bui ndm dudi mic 30 ug/m3) va 26/03/2020 (ndng do bui vao khoang 35 pg/m?).

Tai céc thoi diém ghi nhan duoc, néng do bui co6 su phan bd khac nhau gitra cac khu vuc
trén dia ban thanh phd. Cac khu vuc thudng xuyén ghi nhan két qua ndng d6 bui cao hon cac
khu vuce khac bao gdm: khu vuc Binh Chanh, Hoc Mén, khu vuc giap Cu Chi (phia Bic), con
khu vuc phia Nam—giap voi Can Gio, ¢6 ndng do thap hon.

4. Két luin

Nghién ctru dé thyc hién xay dung ban d6 phéan b bui PMy s trén dia ban Tp. HCM tai
mot sd thoi diém tir nam 2015-2020. Két qua cho thay, hé s6 phan xa khi quyén tir anh vé
tinh twong quan tot voi gid tri bui do tir qua trinh quan tric, ¢ 4 trong sd 5 cap bién ¢ hé s6
tuong quan trén 0.8. Trén co s¢ do, nghién ctru da xay dung phuong trinh hdi quy dé ude
tinh lwong bui v&i phuong trinh tot nhét 1a phuong trinh 5 bién véi hé s6 R? = 0,7999 va gia
tri sai s6 RMSE = 2,3745 pg/m?3. Tir dit liéu khong gian, nghién ctru da chi ra byi PM s phan
b6 theo dién rong, trong d6 néng d6 bui ghi nhan dugc tai cac thoi diém phén 16n déu nam &
muc cao, dic biét tai cac thoi diém roi vao thang 1. Khu vuc phia Bic va Tdy Bic thuong
xuyén ghi nhan dugc 6 nhiém bui PM, s cao, trong khi khu vuc phia Nam va Dong Nam it 6
nhiém hon.

Cic tir viét tit

AQOD Aerosol Optical Depth (B§ day quang hoc sol khi)
AOT Aerosol Optical Thickness (P9 day quang hoc sol khi)
DOS Dark Object Subtraction (Trir ddi twong t6i)

PM Particular matter

STT S6 thir tu

Tp. HCM Thanh phé H6 Chi Minh

Pong goép cia tac gia: T.Q.T., N.P.H., D.N.K. dong gop trong viéc thiét ké nghién ciru va
viét ban thao. T.Q.T. dong gbp trong viéc thu thap dit liéu, tinh toan va phan tich két qua.
Loi cam on: Nghién ctru dugc tai tro bdi Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
thong qua dé tai co ma s6 T2019-31. Bén canh d6, nhém tac gia giri 101 cam on dén nhém
nghién ctru cia PGS.TS. T6 Thi Hién cong tac tai Truong PH KHTN, PHQG-HCM di cung
cép sb liéu bui PMy 5 thuc do dé thuc hién nghién clru nay.
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Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién cuu trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Evaluating the distribution of PM:;s in Ho Chi Minh City using
remote sensing technology—some initial results
Tran Quang Tral, Nguyen Phuc Hieu?, Dao Nguyen Khoi'"

!'Faculty of Environment, University of Science, VNU-HCM; tqtra@hcmus.edu.vn;
dnkhoi@hcmus.edu.vn
2 ERM Company, Ho Chi Minh City; phuchieu50@gmail.com

Abstract: Recently, air pollution from fine particulate matter (PM25) becomes one of the
biggest environmental problems in urban areas of developing countries, including Vietnam.
Ho Chi Minh City, the economic center of Vietnam accounting for 23% of the country’s
GDP (2019), has suffered from poor air quality due to recent growth in the industrial sector
and vehicle emissions. The objective of this study was to assess the spatial distribution of
PM: 5 concentration in Ho Chi Minh City in the period 2015-2020 using LANDSAT 8
OLI/TIRS data. In this study, atmosphere reflection value derived from satellite images and
in—situ measured PM; 5 data were used to set a regression and correlation models to compute
the PM> s concentration for the study area. The models showed a good performance in
calculating PM, s concentration with R? > 0.79 and RMSE = 2.3745 pg/m3. On this basis,
the spatial distribution of PM> 5 concentration was established to evaluate its distribution
characteristic and identify the areas with high air pollution. The results will provide useful
information for policymakers in local air quality management.

Keywords: PM s; Air pollution; Landsat 8; Ho Chi Minh City; Remote sensing.
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