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Bai bdo khoa hoc

X4y dung chwong trinh khai thac va hién thi so liéu dinh vi sét két
hop s6 liéu tham khong vo tuyén tai Phong dw bio Pai khi twong
thiy van khu viee Nam B

Lé Pinh Quyét'*, Lé Thi Nguyén Thao', Vii Diéu Hong!

'Pai KTTV KV Nam B9; quyet.le74@gmail.com; youko4996@gmail.com;
vudieuhongl5@gmail.com
* Téc gia lién hé: quyet.le74@gmail.com; tel: 84-982238137

Ban Bién tdp nhan bai: 13/09/2020; Ngay phan bién xong: 27/10/2020; Ngay dang:
25/12/2020

Tém tit: Xu thé ing dung tin hoc héa va tu dong hoéa dang duoc ing dung manh mé trong
nganh khi twong thay van. Cac chuong trinh xir 1y, khai thac, hién thi dir liéu trén nén ting
GIS dugc phat trién manh va ngay cang hoan thién. Dong thoi két hop nhiéu ngudn dit liéu
khac nhau mot cach ty dong hoa, thay thé cic cong doan thu cong truyén thong, du bao vién
s& danh nhiéu thoi gian cho cong tac phan tich va du bao nghiép vu hiéu qua hon. Bai bao nay
trinh bay phuong phap s dung ngén ngir 1ap trinh Visual Studio 2019 dé xay dyng chuong
trinh tu dong két nbi v6i nguodn so liéu set va ban tu dong thu nhén s6 liéu tham khong vo
tuyen tu dong gidi ma sb lieu va két ndi co s dit liéu GIS voéi dinh dang shp, xay dung cac
modul thu nhan s liéu thAm khong vo tuyén (TKVT) tai TP. HO Chi Minh; modul thu nhan
sb liéu dinh vi sét tr thiét bi TD-350 cua hang Nexstorm; modul hién thi chi sb dic trung
CAPE, CIN, SL, LI, SWEAT cua s6 liéu TKVT; modul hién thi tu dong trén nén ting GIS cia
s6 liéu dinh vi sét theo 16p ban dd truc quan dén cap quan/huyén cho TP. Ho6 Chi Minh va cac
khu vye 1an cén. V61 muc ti€u khai thac s6 liéu tur thiét bi dinh vi sét Nexstorm két hop s6 licu
tham khong vo tuyen nghién ctru xdy dung mot cong cu ket ndi hai ngudn sd trén phuc vy cac
du bao vién, véi ngudn so liéu sét s& duge hién thi chi tiét dén cip quan/huyén, xa/phudng.

T,ir khoa: Ung dung GIS; Canh bao sét cho TP. H6 Chi Minh va cac khu vuc lan can; Cac chi
s0 dac trung CAPE, CIN, SI, LI, SWEAT cua so li¢u TKVT.

1. Mé diu

D3 c6 nhiéu nghién ciru trén thé gidi vé thiét bi do sét, hé théng canh bao sét, kém theo la
cac phan mém hién thi, cdc cong cy tinh toan nham xac dinh ving tap trung c6 sét ciing nhu
thoi gian sap xdy ra dé thong tin kip thoi dén nguoi dan. Tai Phan Lan hé théng canh bao sét rat
hoan hao, nguoi ta lap dat rat nhidu cac thiét bi cam bién do sét ciia hang Vaisala nhu Newer
modems-LS7001 va 7002, cam bién sét toan by TLS, cam bién GLD 360, FMI, céc thiét bi
dinh vi quang hoc tir khong gian, nén da kip thoi phat hién nhiéu truong hop sét xay ra,dua ra
nhirng canh bao sém. Tai Singapore, tiéu chuan cua hé thong canh bao sét 1a dua trén cac tram
khi tuong NEA. H¢ thong cung cap cac canh bao sét chinh xac va dang tin ciy nhat ma khong
bi gian doan. Pay 1a hé thong duy nhét dugc cong nhan boi Co quan xdy dung (BCA) do d6 tin
cdy cua n6 cao. Hé théng da duoc st dung boi hon 200 truong va cac vién cia chinh phu. Hé
thong canh bao sét thudng duoc st dung cho cac khu vuon, khu lién hop thé thao, san choi,
cong truong... Ching han thiét bi EN50536 c6 ban kinh hoat dong khoang 50km ¢ kha ning
phat hién ca sét am (khi dién tich trai diu gap nhau gitta ddm may v6i mat dat) hodc sét duong
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(khi dién tich trai diu gap nhau giira ddm may véi dam may). Cong ty Flancolin ctia Phap da
ché tao thanh cong hé théng thiét bi canh bao sét. Hé théng thiét bi nay co thé dua ra canh bao
may gid trude khi xudt hién sét, pham vi du béo chinh xéac tir 1-3 km. Hé théng canh bao sét
nay ding may cam bién c6 d6 nhay cam dic biét dé thim do quang dién tir sét phat sinh ra. hé
thong dinh vi sét qudc gia ctia My v6i 130 tram voi bo cam bién IMPACT (improved accuracy
through combined Technology). B6 cam bién IMPACT sir dung anten tir, anten dién cam (g
v6i tan sb thap cua tia sét. Sir dung k¥ thuat dinh vi tir MDF (magnetic direction finding) va
thoi gian téi TOA (time of arrival). Tin hiéu thu duoc biéu dién theo thoi gian cua bién d6i
truong do dong sét giy nén. Vi cong cu phén tich dang séng tim diém thoi gian ma dong dat
cuc dai, ¢6 thé tinh chinh xéac goc toi cua tia sét. Tin hi¢u dugc truyén theo v¢é tinh tir cac bo
cam bién dén bo xtr 1y trung tam. O bd xir Iy trung tam téng hop cac s6 lidu va xéac dinh vi tri
phong dién chi sau 20-30 gidy. Két qua cho thdy hé thong c6 thé dinh vi chinh xac phong dién
t6i 500 m hay xa hon. Ngoai thong tin vé vi tri con c6 cac thong s sét khac nhu bién do, mat
do sét.

Tai Viét Nam, Vién Vit ly Dia cau nam 2003 da nghién ctu lap dat mang tram dinh vi
phong dién sét gom 8 tram. Thlet bi dya trén cong nghé thoi gian t61 va dinh hudng tir truong
dé xac dinh vi tri sét danh xudng dat. Trén co so két hop v6i cac ngudn sb lidu khac, cac tac gia
da xay dung ban dd mat do sét theo mang ludi tram dinh vi sét, phan ving mat d¢ sét. Moi day
tai khu vuc san golf trong san bay Tan Son Nhat di trang bi thiét bi do sét, v6i kha ning xac
dinh sét ¢ thé xay ra thong qua bo cam bién do dién trudng, véi pham vi khong gian trong ban
kinh 32 km. Khi dién truong dat ngudng canh béo, thiét bi sé kich hoat coi hii dé moi ngudi &
gan d6 c6 thé nhanh chéng tim noi trd, tranh. Nam 2017 tinh Dong Thap v6i Dé 4n “Mua sam,
lép dat may va cac thiét bi két ndi tram canh bao dong, sét va tram ty ghi myc nudc b@ing
phuong phap khong day” trong dy 4n “Dé an Phong, chong sét danh trén dia ban tinh Dong
Thap dén nam 2020, tinh da dau tu lip dit 08 tram bao sét, mot trong nhimg muc tiéu chinh
d6 14 bao dong nhanh cho nhimng ba con dang lam ngoai dong rudng khi cé sét xay ra.

bai Khi tuong Thiy van khu vyc Nam B thyc hién nhiém vu theo doi phat hién hién
tuong thoi tiét nguy hlem va canh bao nhu cdc hién tugng dong, t6, 16c, mua da, set... Nguén
s0 liéu str dung cac ngudn sé liu cac tram KTTV bé mat, v¢ tinh, ra da thoi tiét Nha Be, tham
khong v6 tuyén... Tuy nhién cong cu dé két hop ngudn sb liéu tham khong vo tuyén va cac
thiét bi cam bién sét 1a chua c6. Thoi gian vira qua Uy ban nhan dan thanh phd H6 Chi Minh
dau tu thiét bji TD-350 cua hang Nexstorm dé ghi nhan sb liéu dinh vi sét va giao Dai KTTV
khu vuc Nam B§ quan ly, van hanh, khai thac dix 1i€u, do d6 nhu cAu can cb cong cu su dung sb
lidu tir thiét bi dinh vi sét Nexstorm két hop sb liéu tham khong vo tuyén canh bao sét cho
thanh phd H6 Chi Minh va mét s6 tinh 1an can.

2. Phwong phap nghién ciru

2.1 Gioi thiéu khu vuc nghién cuu

Thanh phé Ho Chi Minh ¢6 toa d6 10°10” — 10°38° Béc va 106°22° — 106°54° Pong, Nam
trong ving chuyén tiép gitra mién Pong Nam Bo va dong bang séng Ciru Long, véi dién tich
2.095,239 km?.

Nim trong vung nhiét doi gié mua can xich dao, nhiét d6 cao déu trong ndm va c6 hai mua
mua—kho rd rang. Mula mua tir thang 5 dén thang 11, mua kho tir thang 12 dén thang 4 nam
sau. Luong birc xa doi dao, trung binh khoang 140 kcal/cm?/nim. SO gio ning trung
binh/thang 160-270 gio. Nhiét do khong khi trung binh 27°C. Nhiét do cao tuyét ddi 40°C,
nhiét do thép tuyét dbi 13,8°C. Luong mua cao, binh quan/nam 1.949 mm. Nam cao nhét
2.718 mm (1908) va niam nho nhat 1.392 mm (1958). S6 ngdy mua trung binh/nim 1a 159
ngay. Khoang 90% luong mwa hang nim tip trung vao cac thing mua mua tir thang 5 dén
thang 11. Do 4m twong dbi cua khong khi binh quan/nam 79,5%; binh quan mua mua 80% va
trj s6 cao tuyét dbi tGi 100%; binh quan mua kho 74,5% va mic thip tuyét dbi xudng toi 20%.
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Vé gi6, chiu anh huéng boi hai hudéng gio chinh va chu yéu 1a gié mua Tay-Tay Nam va
Bic—Dong Bic. Gio Tay—Tay Nam tir An Do Duong thdi vao trong mua mua. Gié Bic—Dong
Bic tir bién Dong thdi vao trong mua kho, khoang tir thang 11 dén thang 2. Ngoai ra c6 gio tin
phong, huéng Nam—Dong Nam, khoang tir thang 3 dén thang 5.

Trong qua trinh phét trién va hoi nhap, thanh phd H6 Chi Minh ludn khing dinh vai tro 1a
mot trung tdm kinh té, tai chinh, thuong mai, dich vu cta ca nudc; 1a hat nhan cua viung kinh té
trong diém phia Nam, mot trong ba ving kinh té trong diém 16n nhat nudc va ciing 1a ving
dong luc cho cong cudc phat trién kinh té—xa hoi & dia ban Nam B6 va ca nude theo chién lugce
cong nghiép hoa, hién dai hoa. Vi vay, nhu cAu canh bao va du bao phuc vu kinh té—xa hoi, an
ninh—qudc phong 1a rat 1n.

Hinh 1. Ban dd hanh chinh TP. Hd Chi Minh.

2.2. Xay dung chwong trinh thu nhdp dir liéu

Vi myc tiéu khai thac s6 ligu tir thiét b dinh vi sét Nexstorm két hop s6 liéu tham khong
vo tuyen chung t6i xay dung mét cong cu ket nbi hai ngudn sd trén phuc vu cac du bao vién,
v6i ngudn s6 liéu sét s& duoc hién thi chi tiét dén cip quan/huyén, xi/phudng, nghién ctru da
su dung phuong phap nhu sau:

— St dyng ngdn ngir lép trinh Visual Studio 2019 dé xay dung chuong trinh ty dong két
n01 v6i nguodn so liéu sét va ban tu dong thu nhan sO liéu tham khong vo tuyén tu dong giai ma
s6 liéu va két ndi co so dir liéu GIS véi dinh dang shp.

— S6 liéu tham khong vo myén sau khi tinh toan, Iya chon, dugc thu nhén sé giai ma ra cac
chi sb dic trung nhu CAPE, CIN, SI, LI, SWEAT. Sau d6 cac chi sd ndy so sanh véi chi sb
chudn da duoc thong ké trong 5 ndm gan ddy, chuong trinh s& thong ké, tinh toan va hién thi
céc gia tri chénh 1éch d& dang cho dy bao vién khai thac truc tiép ma khong phai thuc hién qua
nhiéu thao tac. Nguén s6 lidu sét sau khi tu dong thu nhan, giai ma hién thi tu dong trén
chuong trinh, ngudn s6 liéu nay s& duoc biéu dién va chay hién thi theo thoi gian trén nén GIS.
Chuong trinh s& c6 céc cong cu nhu phong to, thu nho, hién thi ranh gidi cap tinh, quan/huyén
hodcdia danh ciing nhu hién thi chuyén dong (loop) theo thoi gian.
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Gigi ma: CAPE, CIN, 81,
LI, SWEAT..

Tuw ddng gidi m3

D liéu dinhvi sét

Kha nang cd sét

S \
e b %
s B
s e - —————X

Khéng cd sét ‘

Actar

Yes |Hign thitrén nén GIS {zoom ou,

: zoom in, loop}

Hinh 2. So d6 khéi chwong trinh cong cu khai thac

va hién thi sb liéu dinh vi sét két hop s6 liéu tham

khong vo tuyén.

2.3. Thu thdp dir liéu

Dé tao co s dit liéu, chuong trinh thu thap dit liéu hang ngay cia tram tham khong vo
tuyén TP. H6 Chi Minh v&i ma tram 48900, véi tan suat ngay 2 lan. Nguon so li¢u tur thiet bi
dinh vi sét Nexstorm v¢i tan suat cap nhat 5 phut/ lan. Cuoi cung la nguén so liéu GIS ve dia

danh va gianh gi¢i dén cip quan huyén.

3. Két qua nghién ctru

3.1 Céc hoat déng ky thudt chinh d@é xdy dung chwong trinh

3.1.1. Cac ngudn dit liéu dau vao

Dau vio dir liéu chwong trinh gdm 3 loai: nhimg tham s6 dic trung da chuan héa trong 5
nam gan day; so li¢u tham khong vo tuyen cap nhat theo ca quan trac (ngay 2 lan); so li¢u dinh

vi sét s& cap nhat 5 phat/ lan.

S liéu tham khong vo myén sau khi két thic ca quan tric, s& dugc ma hoa theo mi dién
FM-35 TEMP theo chuan WMO va truyén tai dén cac don vi khai thac, vi thé chuong trinh
can ket noi deén noi luu trir ma dién da chuan hoa nay. Tu day dir li¢u dugc tinh toan theo cac

chi sé dic trung cua tham khong vo tuyén nhu:

TTAR
18417
07510
88999

TTBE
55793
06958
99248
76558
34008
11444
03511
53107

01001
34008
25087
77116
01008
16640
33448
40361
77108
44828
11003
88260
08523

95007
058811
07014
408//f
00007
12408
44380
43561
88100
35733
13505
95236
08525

26620
01004
20248
31313
26620
77021
17360
22185
78756
35001
33394
06514
31313

04501
20586
515940
44108
11851
05641
25346
535131
21212
86653
13005
11186
44108

000es
05318
10022
82345
22618
88580
22558
33171
00007
35007
44360
11521
82345

48300
70131
38759
08034
48300
66744
09356
11232
74359
35505
22433
07011
66100

CAPE, CIN, SI, LI, SWEAT.

02002
40755
67935

23823
01503
13425

82750
14758
09528

22423
12005
10661

33508
30970
78750

85485
28557
08525

22937
028389
86311
80350
04501
77622
12002
22136
41414

22405
88510
27561
44148
11547
35006
55256
08031
28408

33905
04507
77310
88331
33005
88597
07011
33124

22037
11470
27561
35115
22918
04006
66282
08527

44803
07150
gg2a9
76558
33508
89588
08011
44116

16223
22468
36331
66114
33844
03005
771266
08034

Hinh 3. S6 liéu tham khéong v6 tuyén sau khi quan tric va dd ma hoa theo FM—35 TEMP. Thiét bi S&
liéu dinh vi sét thu thap tir thiét bi LD-350 cta Nexstorm.
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AMNT-2
Lightning
Sensor

Lightning Display
software for Windows

Antenna Cable
fCate Direct Burial)

AE LFSE Calbe

LD-350 Lightning Detector

Hinh 4. So d5 m6 phong thiét bi LD-350 ctia Nexstorm.

Dir liéu thu nhafm dugc trén thiét bj LD-350 luu trén may chuyén dung s€ dugc chuong
trinh ty dong tai vé phuc vu khai thac.

3.1.2. Xay dung cac modul két n6i dir licu.

Modul nhap tham s dic trung da chuan hoa trong 5 nam gin day phuc vu tinh toan so
sanh voi s6 liéu tham khong vo tuyén duogc cap nhat hang ngay. Modul két ndi thu nhén s liéu
tham khong vo tuyén duoc thiét 18p ban ty dong, sau khi kich hoat c6 thé két nbi dén may chu
luru trix va lya chon nhiing ngay gan nhat dé tai vé va luu trén thu muc trén may khai thac.

e A A A R e PP R
1% Lighting Forecasts of SRHC - [Chitiéu théng ké ]

File | Nopdiliéu | Kétqus Thongtin

= Téi dirliéu Tham khong v tuyén
Thon i Darieu thang ke ]
Show LFCT 880.03

Tai dirliéu sét

e = Lifted”  |440 | BukRichardson 2099.42

i B8t a1 LIFT 500 | CAPV 236057
SWEAT [188.11 Temp [K] of the Lifted [208.71
K |28.90 Pres [hPa] of the 956.44
Crosstotals  [17.30 Equivalent potential [358.22
Vertical totals  [24.30 Mean mixed layer [30053 |
Totais totals  (41.60 Mean mixed layer mixing 19.60
Convective AP £1979.49 1000 hPa to 500 hPa thickness 5803.00
CAPE (222572 |

F Precipitable water [nm] 52.14
Convective In  |25.68

CINS 9.22 | T
Equilibrum Leve 111.40 ]

Equilibrum virtu 111.30 ‘

Level of Free |835.16

Hinh 6. Modul nhap tham s6 dic trung va modul tai dir liéu cta tham khong vo tuyén.

Modul két ndi thu nhan sé liéu dinh vi sét dugc thiét 1ap tu dong, sau khi chuong trinh
dugc kich hoat va luu trén thu muc trén may khai thac. V&i cach 1am truyén thong hién nay khi
sir dung phan tich cac chi s6 doi hoi du bao vién phai thyc hién thao tac tai bang tay v6i nhidu
budc nhu: nhap dudng link may chu, nhap tén ding nhép, nhap mat khau, lya chon tip dir liéu,
tai vé may tinh luu trit, sir dung cac chuong trinh trung gian nhu RAOB d¢ hién thi. Sau khi str
dung modul trén 16 rang thao tac chi con 2 budc, click chon tai dit liéu TKVT va hién thi theo
thoi gian, giam rat nhidu cac bude trung gian. Bén canh d6, chwong trinh da tinh toan sin su
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chénh léch véi cac tham s6 chuan, s& dé dang cho du bao vién biét dugc do 16n ciia ca s6 liéu
tang cao hodc nguoc lai

3.2. Xay dung phwong trinh dir bdo sét tir s6 liéu TKVT

Nghién ctru thir nghiém phuong phap tham sé trong du bao sét bang ham phan 16p, sir
dung t6 hop dic trung tir nhiét do, nhiét do diém swong, nhiét do thé vi, nhiét do thé vi twong
duong, 46 am tuong ddi tai cac muc TKVT véi cac chi sé SI, LI, KI, CAPE dé tim ra phuong
trinh tong hop du bao cho 5 chi sé:

Pua ngudn s6 liéu TKVT va két hop chuong trinh xdy dung phuong trinh ¢ tim ra
phuong trinh du bao nhu sau:

Y=0.00099*CAPE-0.00148*CIN—-0.20604*S1-0.02568*LI-0.0029*SWEAT-0.25634 (1)

3.3. Két qua ciia trng dung chwong trinh

Sau khi dit liéu dugc tai day du chuong trinh s& c6 modul hién thi két qua sb liéu tham
khong vo tuyén va dugc tinh todn so sanh vdi cac tham so chuan, voi ket qua do s€ dé dang cho
du bao vién khai quat nhitng dau hi€u dac trung va cac nguy co xay ra sét trén khu vyc.

# Lighting Forecasts of SRHC - [Chi 56 TKVT]

Bl File Nopdiliéu | Ketqus | Thongtin

N = Sét

48900_2020062400 e r Station identifier: VVTS
48900 T ‘ Station number: 48900
48900.2020062600 bt Observation time: 200628/0000
Sration latitude: 1081
40900, 202006250008 Station longitude: 106.66
48900_2020063000.txt Station elevation: 10.0
48900_2020070100.6t Showalter index: 0.92 2.29 31.37
48900_2020070200.txt Lifted index: -2.30 —4.40 -2.10
48900_2020070300.txt LIFT computed using virtual temperature: -2.50 -5.09 -2.59
48900_2020070400.0 SWEAT index: 210.91 188.11 -22.80
A8900:2020070500.54 K index: 34.20 28.90 -5.30
Bt gos ot Cross totals index: 19.40 17.30 -2.10
8500, 2020070800 5 Vertical totals index: 23.30 24.30 1.00
48900_2020070900 tt Totals totals index: 42.70 41.60 -1.10
48900_2020071000.txt Convective Available Potential Energy: 771.50 1979.49 1207.99
48900_2020071100.t CAPE using virtual temperature: 854.48 2225.72 1371.24
48900_2020071200.xt Convective Inhibition: -44.91 —25.68 19.23
48900_2020071300.6xt CINS using virtual temperature: -29.64 -9.22 20.42
48900_2020071400.6¢ Equilibrum Level: 147.31 111.40 -35.91
prosiip il Equilibrum Level using virtual temperature: 147.30 111.30 -36.00
48500 2020071700.6 Level of Free Convection: 814.59 835.16 20.57
48900_2020082800.5t LFCT using virtual temperature: 853.24 880.03 26.79
48900_2020082900.xt Bulk Richardson Number: 121.36 2095.42 1978.06
48900_2020083000.6t Bulk Richardson Number using CAPV: 134.41 2360.57 2226.16
48900_2020083100.0t Temp [K] of the Lifted Condensation Level: 294.17 296.71 2.54
48900_2020090100.txt Pres [hPa] of the Lifted Condensation Level: 927.50 956.44 28.94

1 |48900_2020090200.6t Equivalent potential temp [K] of the LCL: 351.28 358.22 6.94
23%—382%%@: Mean mixed layer potential temperature: 300.58 300.53 -0.05
o900 2020030500 bt Mean mixed layer mixing ratio: 17.28 19.60 2.32
48900_2020090600 tt 1000 hPa to 500 hPa thickness: 5791.00 5803.00 12.00
48900_2020090700.6t Precipitable water [mm] for entire sounding: 61.61 s2.14 -9.47
48900_2020090800.txt 0.00

48900_2020090900.txt
48900 2020091000.6xt

Hinh 7. Két qua sb liéu tham khong vo tuyén hang ngay dugc tinh toan va so sanh v6i tham sb chuin
(cot 1 thoi gian, cot 2 tham s6 d duoc chon, cot 3: tham s chudn, cot 4: gia tri chénh 1éch véi tham )
chun).

Bén canh do, chuong trinh da tinh toan san su chénh 1éch véi cac tham sé chuan, s& dé
dang cho du bao vién biét duge do 1én cua ca sd lieu tang cao hodc nguogc lai. Trén cura s6 khai
thac s6 liéu dinh vi sét, hién thi nhirng s6 liéu méi nhat ma sb liéu duoc cap nhat tw dong, khi
lya chon chure nang hién thi chay, s6 liéu s& biéu dién lién tuc trén nén GIS, véi nhitng tuy chon
hién thi quéan/huyén hodc tinh, du bao vién s€ dé dang theo doi dién bién xuit hién cta sét theo
khong gian va thoi gian, két hop két thic chuyén mon khi tuong tir d6 dua nhiing nhan dinh
canh bao sét téi nhitng khu vuc c6 nguy co xay ra hién tugng sét.
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Hinh 8. Két qua sé liéu dinh vi sét theo khong gian va thoi gian.

Trong truong hop dé chuong trinh chay tw dong, cac modul s& tu chay ngam tai dit liéu
dinh vi sét va hién thi tu dong trén giao dién cia chuong trinh, thuan tién cho cac du bao vién
tac nghi€p. So voi trudc nam 2019 viée xem nguén s6 liéu dinh vi sét d3 tién mot cach truc
quan va nhanh chong tuc thoi hon, voi cdc hinh anh trudc day trén website
http://promoser.amo.gov.vn thi chuong trinh d4 c¢6 cap nhat hon va chay duoc trén nén GIS
thay vi loop cac anh gif v6i d phén giai thap va khong c6 ranh gidi dia danh quan huyén. Cac
thao tac zoom nho hon dén 16p phén giai dia 1y chi tiét hon.

4. Két luan

Chuong trinh da dugc thir nghiép tai phong du bao Pai KTTV KV Nam bd, budc dau tu
dong hoa khai thac sb lidu dinh vi sét va s liéu tham khong vo tuyén. Dy bao vién tiét kiém
dugc rat nhiéu thoi gian, tap trung khai thac nghiép vu chuyén mén trén nén tang phan tich dir
lidu két hop, han ché cac thac tac thu cong truyén théng nhu trudce kia.

Chuong trinh d3 nhanh chong khai thac dugc nhiing nguén dir liéu méi nhit, nhanh nhit
hién thi trén nén tang GIS, voi két qua hién thi truc quan va sinh dong.

Chuong trinh da gop phan thir nghiém tin hoc héa, tién dan dén cong nghé 4G va khing
dinh xu thé tit yéu cac cong tac nghiép vu duoc hién dai héa theo chu truong chung cia toan
nganh xa hdi ndi chung va nganh khi tugng thiy van noi riéng.

Pong gop cho nghién ciru: Xay dung y tuong nghién ctru: L.D.Q.; Lya chon phuong phap
nghién ctu: L.D.Q.; Xt Iy s6 liéu: L.T.N.T., V.D.H.; Thu thap, phan tich, xir 1y s6 liéu:
L.T.N.T., V.D.H.; Xay dung cong cu phin mém thu thap, xir Iy, tinh toan, két ndi, hién thi dir
liéu: L.D.Q., V.D.H.; Viét ban thao bai bao: L.D.Q., L.T.N.T.; Chinh stra bai bao: L.D.Q.

Loi cam on: Tap thé tac gia tran trong cam on su gitip d& cung cap ngudn sb lidu cua Phong
Thong tin va Dir liéu khi twong thuy van; Tram tham khong v6 tuyén Tan Son Hoa, trin trong
cam on dong nghiép Pai khi tuong Cao khong, Lanh dao Phong Dy bao KTTV khu virc Nam
Bo, Lanh dao Pai KTTV khu vuc Nam B6 da tao diéu kién dé nhom tac gia thuc hién nghién
cliru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru ctia tap thé tac
gia, chua duoc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong cé
su tranh chip loi ich trong nhom tac gia.
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Writing a program for exploiting and displaying combined data of
lightning detection and radiosonde sounding at forecast
department of Southern Regional Hydro—meteorological Center

Le Dinh Quyet!, Le Thi Nguyen Thao!, Vu Dieu Hong'

!'Southern Regional Hydrometeorological Center; quyet.le74@gmail.com;
youko4996(@gmail.com; vudieuhongl5@gmail.com

Abstract: In the modern world, applying computerization and automation in
hydrometeorology has been widely used. Programs for processing, exploiting and displaying
data on the Geographic Information System (GIS) have been strongly developed and more
and more perfect. Also, combining automatically different data sources at the same time,
replacing traditional manual methods so that forecasters could spend more time on analyzing
and forecasting mission. This article presents the method of using the Visual Studio 2019
programming language to write a program which automatically connects to lightning data
source and semi—automatically receives radiosonde sounding data. Also, it can automatically
decodes data and connects GIS database with (.shp) format, builds modules to receive
radiosonde sounding (RS) data in Ho Chi Minh City; modules to receive lightning detection
data from TD—-350 device of Nexstorm; modules to display the typical indicators of the RS
data CAPE, CIN, SI, LI, SWEAT and modules that can automatically displays lightning
detection data on GIS platform according to map layer in detail at district levels in Ho Chi
Minh City and other areas nearby. With the aim of exploiting data from the Nexstorm
lightning detection and the radiosonde souding data, we make a tool to connect the two above
digital sources for forecasters, with lightning data will be displayed in detail at district,
commune/ward levels.

Keywords: GIS application; Lightning warning for the Ho Chi Minh City and other nearby
areas; The typical indicators of radiosonde souding data CAPE, CIN, SI, LI, SWEAT.



@ TAP CHI )
Q J KHi TUQONG THUY VAN

Bai bdo khoa hoc

Nghién ctru ing dung cong cu khai thac sin pham ciia hé thong
dinh hwéng canh bao lii quét ciia Uy hdi song Mé Cong quoc té
(MRCFFGS) phuc vu xac dinh vung nguy co i quét

Tran Tuyét Mai'*, Poan Vin Hai2, Trinh Thu Phwong!

! Phong Dy bao thuy vin Bic B, Trung tim Dy bao Khi tugng thity vin quéc gia;
tuyetmail 1 10@gmail.com

2 Phong Dy bdo Thuy van Trung B9, Tay Nguyén va Nam B0, Trung tim Du bao Khi
tuong thity van qubc gia; hail 10684@gmail.com

* Téc gia lién hé: tuyetmail 1 10@gmail.com; Tel.: +84-972536375

Ban Bién tap nhan bai: 25/8/2020; Ngay phan bién xong: 01/10/2020; Ngay dang:
25/12/2020

Tém tit: Lii quét 13 mot trong nhing tham hoa ty nhién gay chét nguoi nh1eu nhit, thuong
do mua v&i cudng sut 16n xay ra trén cac song mién nuai c6 doc doc 16n va ciu trac dat kém.
Do vay viéc canh bao sém lii quét dé giam thiéu thiét hai gdy ra 1a v6 ciing quan trong. Dé hd
trg cho cong tac canh bao lii quét hién nay, Trung tim Dy béo khi tugng thity vin qudc gia
da nghién ctru phuong phap tinh toan xac dinh nguy co lii quét dya trén san pham cuia hé
thong dinh hudng canh bao lii quét ciia Trung tdm nghién ctru thay vin Hoa Ky
(MRCFFGS) va t6 hop cac san pham mua du bao sb tri dang sir dung tai Trung tim. Cong
cu tinh toan nguy co 1i quét dugc viét trén ngdn ngit 1ap trinh C—Sharp. Két qua nghién ctru
da dugc canh bao thu nghiém cho 3 dot I quét da xdy ra trong thang 10/2020 tai cac tinh
Trung Trung Bo. Két qua cho thdy, ban d6 nguy co 1ii quét déu khoanh viing nguy co rat cao
d6i voi cac khu vuc da xay ra lil quét. Viée tmg dung cong cu nay duoc ky vong s& dong gop
vao viéc nang cao chat lugng canh bao 1ii quét, phuc vu cho cong tic phong va giam thiéu
thiét hai do thién tai gay ra.

Tiur khéa: Lii quét; Mua sb tri; FFG; FFFT.

1. Mé dau

Lii quét, sat 1o dat 1a hién twong tu nhi€n, chiu anh hudng cua nhiéu yéu té va thuong xay
ra ¢ nhirng luu vyc song sudi mién nai; xuat hién phuec tap, bat ngd trén khu vue nho khi hoi
tu du yéu t6 bat loi vé mua, didu kién dia hinh, dia chat va 16p phu. Theo thdng ké, 105/139
quoc gia trén toan thé giéi cho ring lii quét 1a mot trong nhitng hiém hoa quan trong
nhat[1].La quét dugc coi 1a mot trong nhitng tham hoa thién nhién gay thiét hai vé ngudi
nhiéu nhit thé gisi, khoang 5.000 ngudi trén khap thé gii da thiét mang vé 1ii quét [2]. Do
valy, & hau hét cac nudc, canh bao va du bao lii quét duge xem nhu mot bién phap dic biét, rat
quan trong trong sd cc bién phap phi cong trinh dé phong tranh 1ii quét. Trong nhirng thap
nién gan day, nhiéu nghién ctru tiép cap canh béo lii quét dua trén chi s6 nguy co lii quét Flash
Flood Potential Index(FFPI) [3—5]. FFPI mé ta dinh luong tiém ning i quét cia mot luu vue
dwa trén nhitng dic tinh tinh ctia n6 gdm do déc, 16p pha bé mit, sir dung dt, loai va cau trac
clia dat. Phuong phap don gian dé xac dinh FFPI 1 st dung cong ngh¢ GIS v6i 4 16p dir licu
dang raster gom c6 do déc, phi thuc vat/sir dung dat, dat, mat do rimg/thuc vat va trung binh
hoa s6 hoc dé xay dung co so dit liéu (CSDL). Mic du phuong phap FFPI dugc xay dung va

Tap chi Khi twong Thiyy van2020,720, 10-22; doi: 10.36335/VNJHM.2020(720).10-22  http://tapchikttv.vn/



Tap chi Khi tiwong Thity van 2020,720, 10-22; doi: 10.36335/VNJHM.2020(720).10-22 11

sir dung don gian nhung phwong phap chua xét dén nhimng diéu kién ttrc thoi nhu do am va
dong chay song sudi, do vay két qua cua phuong phap chi dugc sir dung dé tham khao. Hién
nay, huéng nghién ciru canh bao lii quét phd bién dé 14 dya trén ngudng mua sinh i quét
FFG (Flash Flood Guidance) va xac dinh ngudng dong chay tran bo (Q bankfull). Co s& xay
dung FFG di dugc nhiéu tac gia nghién ciru va phat trlen tir dau nhimg nam 90. Nam 1993
NOAA, My di xac dinh nguy co 1ii quét [3,4,5], phat trién mo hinhva trién khai tng dung cho
ving ¢6 dién tich tir 2.000-4.000 km? d tinh nguy co lii quét theo tin suat mua thoi doan
(1,2,4, 5 va 6 gid). M6 hinh tmg dung cach tiép can ngudng mua thoi doan tai cac tiéu luu
vuc, xac dinh 1ii theo ngudng mua phuc vu canh bao 1l quét co6 thé x4y ra tai moi tiéu luu vuc
néu mua thoi doan vuot ngudng dong chay tran & cira ra cua tiéu luu vuc. Uu diém cua
phuong phap 1a sau khi chay mé hinh, mdi tiéu luu vuc s& dugce xac dinh va gin cho mot
nguong mua R. Trong thuc té, s6 liéu mdi thdi doan mua (tir do dac, vién tham) duoc sir dung
dé tinh lugng mua hi€u qua va dugce so sanh vai R, néu vuot qua R s€ dugc cho 1a c6 nguy co
lii quét. Pay 1a phuong phap don gian, d& ap dung trong GIS vi c6 tinh chat Gmg dung cao.
Hién nay, phuong phap nay dang dugc coi la mét trong nhiing phuong phap canh bao 1 quét
hién dai nhat trén thé gioi, va phuong phap nay dang dugc khai thac va ing dung ¢ nhleu
qudc gia. Tuy nhién, nhuge diém ciia phuong phap nay la chi tinh R tai moi ctra ra cua tiéu
luu vire va tir d6 xac dinh i quét cho toan bo tiéu luu vue do, nhu vy co thé dan t6i canh bao
khéng kha ning gdy 1 quét ¢ nhing noi thuong ngudn cia tiéu luu vye.

Mot huéng tiép can khéac trong phong chong 18 quét lién quan dén cac chi s6 canh bao
som (early-warning index), dac biét 1a chi s6 1ién quan yéu t6 ngudng mua [6]. bay la huong
ma mot s6 nudc tién tién x4y dung cho cac hé théng canh bao 1t quét dya trén nguon dir li€u
vién tham; cac mo hinh du bao dong chay; dy bao mic do bat on dinh [7]. Cac phuong phap
dién hinh theo hudng tiép can nay tai cac nudc nhu:

— Hé théng FFGS do Co quan thoi tiét Hoa Ky phat trién va sir dung dé giam sat va du
béo kha ning lii quét c6 thé xay ra.

— Nhat d xdy dung phuong phap chi s6 Soil Water Index (SWI) [8].

— Pai Loan xdy dung phuong 4n dya trén chi s Kich hoat mwa Rainfall Triggering
Index.

Nghién ctru lii quét & Viét Nam bét du tir nhitng ndm 90 ctia thé ky trudc. Trong thoi ky
dau nghién ctru vé 1ii quét, cac tac gia chu yéu tap trung vao nghién ciru nguyén nhan hinh
thanh 1 quét va cac bién phap phong tranh. Nhitng nam gan dy, nghién ctru vé 1ii quét da
xac dinh cac mdi quan hé giita muwa, dong chay sinh il quét, thiét 1ap hé thong tram canh bao
il quét. Nam 2009, Vién Khoa hoc Khi tugng Thuy van va Méi truong thuc hién Dy an:
“Piéu tra, khao sat, phan ving va canh bao kha nang xuét hién 1i quét & mién nai Viét Nam—
Giai doan 17 [9]. Dy 4n nay dé str dung phuong phap Buong téi han (CL) theo Chi dan cua
Bo Xay dung va Co sé ha ting Nhat ban dé xac dinh ngudng gay lii quét trén co sé mdi quan
h¢ luong mua tich liy va cuong do mua lon nhét trong mot tran mua. Nhuogc diém cua dy 4n
1a ban d6 phan ving nguy co 1i quét chu yéu duoc xay dung trén co so cac dir liéu tinh, chua
xay dung duoc hé théng ban d6 dong duoc tich hop trén nén GIS phuc vu cong tac canh bao
1 quét. Nam 2012-2017, Vién Khoa hoc khi tirgng thily van va Bién d6i khi hiu tién hanh
thuc hién tiép ndi giai doan 2 voi du an: “Piéu tra, khao sat, xdy dung ban d6 phan viing nguy
co xay ra lii quét khu vic mién Trung, Tay Nguyén, va xay dung hé thong thi diém phuc vu
canh bao cho cac dia phuong c6 nguy co cao xay ra lii quét phuc vu cong tac quy hoach, chi
dao diéu hanh phong tranh thién tai thich tmg voi bién d6i khi hau” [10]. Dy 4n da xay dung
duoc hé théng canh bao Il quét cia Viét Nam (VNFFG) bao gém hai hé théng con la hé
thdng tac nghiép canh bao 1ii quét VNOFFG hoat dong bang cach sir dung cac udc tinh lugng
mua tryc tuyén theo thoi gian thuc; hé théng phan tich VNAFFG cap nhat tham sb hé thong
va phan tich két qua canh bao cting nhu cdc thong tin trung gian. Trong nhiing ndm gan day,
Trung tam Dy bao KTTV qudc gia da tmg dung cac san pham cta hé thong canh bao Iii quét
ctia Uy Ban song Mé Kong MRCFFG (cac ban d6 ngudng mua dinh hudng sinh 1ii quét, ban
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d6 rui ro 1ii quét, ban d6 do am dét,...) trong cong tac canh béo Iii quét nham phuc vu phong
chéng va giam thiéu thiét hai do thién tai gay ra. Hién tai, Trung tam Dy bao Khi tugng thiy
vin qubc gia dang khai thac nhiéu ngudn mua s6 tri voi d6 phan giai cao nhu IFS, GSF, GSM
va WRF 3km. Viéc xdy dung cong cu khoanh vung nguy co i queét (FFFT) dya trén san
pham FFG cua hé théng MRCFFGS va céc san pham mua hién c6 cua Trung tm s& gop phan
nang cao chit lugng canh bao Iii quét hién nay dé giam thiéu thiét hai do thién tai giy ra.
Nghién ciru tap trung vao cac tinh ving nai cac khu vic Tay Béc, Viét Bic, Pong Bic, Bic
Trung B9, Trung Trung B, Nam Trung B va Tay Nguyén. Két qua nghién ciru budc dau
da dugc tmg dung canh bao nguy co 1t quét cho cac khu vuc duge ap dung trong thang
10/2020 & khu vye Trung Trung B6.

2. Phwong phap nghién ciru va xay dung cong cu

2.1 Gioi thiéu khu viee nghién cuu

Nghién ctru du'oc tap trung thuc hién cho cac khu vuc vung nli noi hay xay ra 10 quét.
Céc khu vuc d6 gdm c6: Khu vuc ving nai Viét Bic, Tay Bic, Dong Bic, Bic Trung B9,
Trung Trung B9, Nam Trung B6 va Tay Nguyén (H1nh 1).

Mot s6 khu vuc ¢6 tan sudt xay ra lu quét nhiéu hon nhu:

- Mién Bic: Thuong ngudn séng Da tai cac tinh Lai Chau, Dién Bién, Son La (céc luu
vie song Nam P6, Nam Muc, Nam Pan, Ndm La; Thuong ngudn song Chay thude
tinh Lao Cai, Yén Bai; Thuong ngudn song L6 thude tinh Ha Giang; Thuong ngudn
song Cau thudc tinh Bac Can. Thoi gian xay ra lii quét, sat 1o dat thuong xdy ra vio
khoang tr thang 5 - thang 10, tap trung vao mua lii chinh vu (thang 6, 7).

- Mién Trung: Hitu ngan song Ma (Thanh Ho4); Luu vuc khe Ludng; Hiru ngan song
Ca (Nghé An), thugng ngudn song sudi thudc tinh Nghé An (Thoi gian xay ra thuong
khoang thang 9,10); Luu vuc khe Choang; Song Pai Giang thudc L& Thuy tinh
Quang Binh; Thuong ngudn séng Bén Hai tinh Quang Tri; Thuong ngudn song
Huong thudc tinh Thira Thién—-Hué; Ving A Ludi tinh Thira Thién—Hué; Thugng
ngudn séng Thu Bon thude tinh Quang Nam; Hiru ngan song Pa Rang; Séng Hinh
thudc tinh Phi Yén.
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Hinh 1. Ban d6 khu vuc nghién ctu.

2.2. Gidi thiéu vé hé thong MRCFFGS

Hé théng MRCFFGS duoc xay dung va hinh thanh tir dy 4n hop tac phat trién giita Uy
hoi séng Mé Cong qudc t& (MRCFEGS) va Trung tim nghién ciru thuy vian Hoa Ky (HRC).
Hé thdng c6 kha ning canh bao 1i quét chi 1a co s& dinh hudng vé kha ning xay ra 1i quét dua
trén cac moi quan hé lugng mua va trang thai luu vuec.

Trong hé thing MRCFFFGS c¢6 nhiéu san pham, trong d6 cac san pham quan trong gom
co:

—ASM: do 4m dét, gia tri nay dao dong tur 0—1; khi do am dat =1 thi dat duoc coi la gﬁn
bao hoa hodc di bao hoa.

—FFG: ngudng mua dinh huéng sinh 1ii quét. Pay 1 luong mwa can thiét dé sinh dong
chay tran ¢ cua ra luu vuc.

—FMAP: lugng mua dy bao trung binh luu vuc. Dya vao lugng mua du bao va ngudng
mua dinh huéng sinh 1i quét dé dyu béo vién can ra ra quyét dinh co ra tin canh bao hay
khong.

—FFFT: nguy co li quét du bao. Gia tri nay dugc tinh dua trén su chénh I¢ch gitia lugng
mua du bao 1a ngudng mua dinh hudng sinh Iii quét ctia cac tiéu luu vuc. Néu gia tri nay cang
16m thi nguy co 1 quét cang cao.
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Hinh 2. So dd hé théng canh bao 1t quét cia MRCFFGS[11].

€ C (¢ A Notsecure | 119.158129/MRCFFG_MAPSERVER Y EaE
it Apps ] @ MRCFFGRealTi I WEBPORTAL C @ Trung t8m Thung

= ||") sRTM 30m DEM with Shaded Reli

Next Timestap

[ SRTM 30m Contours

“SRTM Contour Labels

[E3MRCFFG Oper,
IMRCFFG Basin Outlines
10SM . Water Only
|0SM - Roads Only

2 OSM - Piaces Only
1UN Country Outlines
IMRCFFG Stations

EAMRCFFG Basin ID Labels

EAMRCFFG Basi

€ LonLat Graticule

23 Hoader Label

Hinh 3.Giao dién Mapserver cua hé théng MRCFFGS.
2.3 Xay dung cong cu khoanh vung nguy co li quét

2.3.1 Phuong phap xay dung

Ngon ngir 1ap trinh C—Sharp (C#) dugc su dung dé xay dung cong cu khoanh ving nguy
co lii quét. Cac chirc nang chinh ciia cong cu gdm c6: (1) Chirc ning ding nhap tai khoan; (2)
Chtre ning tai dit liéu FFG tir hé thong dinh hudng 1ii quét ciia iy hoi song Mé Cong qudc té
(MRCFFGS); (3) Chuc nang doc cac dit licu: dit li€éu mua vé tinh, mua thuc do, d6 am, mua
du bao, FFG...; (4) Chiic nang tinh toan nguy co 1 quét du bao; (5) Chuc ning tao ban dd
nguy co 1l quét.

2.3.2 Dit liéu str dung trong nghién ctru

—Ngudn dit liéu mura: to hop mua cuc dai ctia cac mé hinh mua s6 tri (IFS ciia Trung tim
du bao khi tugng han vira Chau Au; GFS cua My¥; GSM cua Nhat...) dang dugc khai thac tai
Trung tam Dy bao Khi tuong thily vin qudc gia

—Ngudn dit liéu ban d6: Ban &6 DEM (Digital Elevation Model) ti 1& (30m x30m) duoc
thu thap tir trang web mién phi & d0 phan giai khong gian 30m tai trang web:
http://gdex.cr.usgs.gov/gdex/.
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—Ngudn san pham MRCFFGS: 1y tir hé thong MRCFFG, ké thira tir du 4n phat trién
gitta Uy hoi song Mé Kong qubc t& (MRC) va Trung tim nghién ciru Thuy vin Hoa Ky
(HRC).

—Nguon dir liéu diéu tra khao sat: thu thap két qua diéu tra khao sat tir bao céo ciia Vién
dia chit Khoang san Viét Nam va Vién Khoa hoc Khi twong Thiy van va Bién d6i khi hau.

~Ngudn dit liéu cac tran 1d quét, sat 10 dat: Cac bao cdo ciia Tong cuc phong chdng thién
tai, bao cao cua cac Pai KTTV tinh, Pai KTTV khu vuec.

2.3.3 Phan tich, x1t ly ranh gidi cac tiéu luu vuc theo dinh dang kiét xudt dir liéu mua sb tri

a. Phan tich céc tai liéu ban d6 dia hinh DEM, ban dd phan chia tiéu luu vuc trong h¢
thong MRCFFG cua Uy ban song Mé Kong.

Khai théc tai liéu ban dd dia hinh DEM 30 dugc download tir trang web USGS va trich
xuét ban dd phan chia tiéu luu vye trong hé thdng MRCFFGS ciia Uy ban séng Mé Koéng dé
lam co s& phén tich dit liéu vé cac tiéu luu vue. T1en hanh chong chap hai 16p ban dd nay dé
kiém tra sy phu hop ciia cac tiéu luu vuc. Do s luong cac tiéu luu vuc tuong ddi 16n nén
nghién ciru tp trung ra soat cac khu vue co nguy co cao vé lii quét.

b. Phan tich kiém tra ranh giéi cac tiéu luu vye ving nai Viét Nam.

Kiém tra ra soat cac tiéu luu vuc trén 1anh thd Viét Nam. Theo ban d6 phan chia Ivu vuc
trong hé thdng MRCFFGS ctia tiy ban séng Mé Kong thi tong s6 tiéu luu vuce 1a 1790 tiéu luu
vuc. Nghién ctru tip trung ra soat lai cac tiéu luu vuc & cac khu vuce ving niii, noi hay xay ra
1il quét sat & dt. Ngoai ra ciing tap trung ra soat thém cac tiéu luu vuc duge phan chia & khu
vuc ¢6 hd chtra, hd thay loi ¢6 dién tich 16n vi nhimg khu vuc nay khong thé xay ra 1i quét.
Céc khu vuc ving ven bién ciing duoc ra soat va loai trir trong qua trinh xu 1y dit liéu.

c. Chuyén ddi dinh dang cac file tiéu luu vuc theo dinh dang phuc vu kiét xuét dir lidu
mua s tri.

bé phuc vu cong tac kiét xuat mua sb tri, cac file tiéu luu vuc can c6 dinh dang file .mif
Tong sb tiéu luu vuc trong hé thong MRCFFG 1a 1790, tuy nhién trong s6 d6 c6 mot s6 luu
vuc con canh nhau dugc danh s6 Id giéng nhau nén khi tién hanh xi ly néu nhu ¢6 hai luu vue
canh nhau ma c6 cung Id thi s€ gitt lai luu vuc 16n hon. Tién hanh phan chia lai cac tiéu luu
vuc dé chuyén ddi dinh dang file thi téng sb tiéu luu vuc con 1a 1609.

mrcffg_basins_04_vietnam_cperational_3sec_20171018_value_100776.dbf
P mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100776.prj
mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100776.qpj
mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100776

mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100776.shx
mrcffg_basins_04_vietnam_cperational_3sec_20171018_value_100778.dbf
mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100778.prj
mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100778.qpj
mrcffg_basins_04_vietnam_operational_3sec_20171018_wvalue_100778

mrcffg_basins_04_vietnam_operaticnal_3sec_20171018_value_100778 shx
mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100780.dbf
mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100780.prj
mrcffg_basins_04_vietnam_operational_3sec_20171018_value_100780.qpj
mrcffg_basins_04_vietnam_operational_3sec_20171018_value 100780

mrcffg_basins_04_vietnam_cperational_3sec_20171018_value_100780.shx

[EL [

B[P EIL

e @[

L]

Hinh 4.Phén chia cac tiéu lru vyuc trong hé théng MRCFFG.

St dung cong cu trong QGIS dé chuyén d6i dinh dang shapefile (shp) sang dinh dang mif
file.
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Mame

= ffg vietnam_value 100776
D ffg vietnam_value 100776
B ffg vietnam_value 100778
D’- ffg vietnarm_value_100778
| ffg vietnam_value_100780
D ffg vietnam_value 100780
®| ffg vietnam_value 100782
D- ffg vietnam_value 100782
| ffg vietnam_value 100734
D ffg vietnam_value 100784
B ffg vietnam_value_ 100786
D’- ffg vietnam_value 100786
B ffg vietnam_value 100788
D ffg vietnam_value_100788

Date modified

05/07/2019 6:56 AM
019 6:56 AM
019 6:56 AM
019 6:36 AM
019 6:56 AM
06,/07/2019 6:56 AM
06/07/2019 6:56 AM
2019 6:56 AM
J/2019 6:56 AM
06,/07/2019 6:56 AM
19 6:56 AM
7/2019 6:56 AM
06/07/2019 6:56 AM
06,07 /2019 6:56 AM

Type

MIDI Sequence
MapInfo MIF File
MIDI Sequence
Maplnfo MIF File
MIDI Sequence
MapInfo MIF File
MIDI Sequence
MaplInfa MIF File
MIDT Sequence
MapInfo MIF File
MIDI Sequence
Mapinfo MIF File
MIDI Sequence
MapInfo MIF File

16

Hinh 5. Chuyén dinh dang tiéu luu vuc sang mif file phuc vu kiét xuét dir liéu mua.

2.3.4 Tinh todn nguy co 1 quét du bao FFFT (Forecast Flash Flood Threat)

Vung nguy co i quét dugc xac dinh dua vao gia tri ngudng mua sinh 1ii quét va mua du
bao 16n nhat duoc to hop tr cac mo6 hinh s tri dang duoc st dung tai Trung tam.

Nguy co lii quét du bao duoc dinh nghia la sy khac biét gitta lugng mua du bao (FMAP)
va ngudng dinh hudng sinh 1 quét FFG hién tai twong ting trong cung mot khoang thoi gian
nhat dinh [12].

Do vay, nguy co 1t quét du bao dugc tinh toan theo cong thire (1):

FFFT= FMAP- FFG (1)

Trong d6 FFFT la nguy co li quét du bao (mm/6 giod); FMAP 1a mua du bao 16n nhét
dugc t6 hop tir cac mo hinh s6 tri (mm/6 gio); FFG 1a ngudng mua dinh hudng sinh 1ii quét
(mm/6 gio).

Phan cdp ngudng mua trong ban d6 nguy co lii quét: néu gia tri FFFT tinh toan nam trong
mat trong cac ngudng lwong mua nhu sau thi phan cip nguy co 1ii quét duge phan theo cac
cap do tir Rt thap dén Rat cao.

Rét thip: <=10mm

Thap: >10 va <=30mm
Trung binh: >30 va <=50mm
Cao: >50 va <=100mm

Rét cao: >100mm

2.3.5 Quy trinh xay dung cong cu khoanh vung nguy co i quét

Quy trinh x4y dung cong cu khoanh ving nguy co il quét gdbm 5 budc:

e Xay dung e Xay dung eXay dung o Xay dung * Xay dung
chirc nang chirc nang chirc nang chirc nang chirc nang
nhap tai t3i dit liéu doc céc dir tinh todn tao ban do
khoan FFG liéu nguy co |t nguy co |

quét du quét du

bdo

bdo

Hinh 6. So d6 x4y dung cong cu khoanh viing nguy co 1 quét.
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3. Ung dung céng cu khoanh ving nguy co li quét trong cdng tac cianh bao i quét thir
nghiém

3.1 Trdn lii quét xdy ra vao dém 12/10— sang 13/10/2020 tai Phong Pién, Thira Thién Hué

Hinh thé thoi tiét: do anh hudng ctia dai hoi tu nhiét doi di qua Trung Trung B két hop
vo1 hoat dong cua khong khi lanh. Tinh hinh mua ngay 12-10, ¢ cdc tinh tor Ha Tinh dén ba
Nang da c6 mua rat to, lugng mua pho bién khoang 100-200mm, c6 noi hon 250mm.

Ban d6 nguy cd |l quét

Ratthdp |Thap Trung binh Cao Rt cao

® 16.5°N 107.3°F e

20mi

® o

Hinh 7. Ban d6 nguy co 1ii quét tham khéo tir céng cu khoanh ving nguy co 1i quét.

Theo ban dd nguy co 1ii quét luc 19h/12/10, trong 6 gid tdi nguy co 1i quét co kha ning
xay ra cu thé nhu sau:

—Nguy co rat cao xay ra lii quét ¢ thé & cac huyén: Phong Dién (Thira Thién Hué);
Huodng Hoa (Quang Tri);

—Nguy cao xdy ra lii quét c6 thé & cac huyén: Phuc Loc (Thira Thién Hué); Lé Thay
(Quang Tri).

Thuec té, dém 12 dén sang 13/10, 1ii quét, sat 10 dat da xay ra tai huyén Phong Dién, Thira
Thién Hué.

Hinh 8. Lii quét, sat 1o d4t & tram bao vé rung 67, huyén Phong Dién, Thira Thién Hué (nguén: bao
Phap Luat).
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Nhu vay tham khao san pham ban d6 nguy co lii quét c6 thé canh bao duoc lii quét trong
truong hop nay.

3.2 Trdn li quét xay ra vao rang sang ngay 18/10/2020 tai Huong Hoa, Qudng Tri

Hinh thé thoi tiét: do anh hudng ciia con bdo sd 7. Tinh hinh mua trong 06 gid qua (tir
19h/17/10-01h/18/10), cac tinh tir Ha Tinh dén Quang Nam c6 mua to dén rét to, nhu tai Lam
Thay 118,6mm, Truong Son 93,2mm (Quéang Binh), Hudéng Son 179,6mm, Vinh 0)
212,6mm, Hudéng Linh 173,2mm, Hudéng Hi¢p 116,2mm, Linh Thuong 129mm (Quang
Tri)...

Ban d6 nguy cd It quét

Rat thap | Thip Trung binh| Cao Rét cao

- VIETNAM
% 1L CAMBODIA .

Phnom-Pénh
G

@ O-1—® 166°N 110.8°F Foemr

Hinh 9. Ban d4 nguy co 1ii quét tham khao tir céng cu khoanh ving nguy co 1i quét.

Theo ban d6 nguy co lii quét luc 01h/18/10, trong 6 gidy t&i nguy co lii quét c6 kha ning
xay ra cu thé nhu sau:

—Nguy corit cao xay ra lii quét c6 thé & cac huyén: Quang Ninh, Lé Thiy, Vinh Linh
(Quang Binh); Huéng Hoa, Gio Lo, Cam Lo (Quang Tri); Phong Dién (Thira Thién Hué);
Hoa Vang (Pa Nang);

—Nguy cao xay ra 1ii quét c6 thé & cac huyén: B6 Trach (Quang Binh); Pha Loc (Thira
Thién Hué); Hoa Vang (Pa Nang).

Thuec té, rang sang ngay 18/10, 1t quét, sat 1o dét da xay ra tai huyén Hudng Hoa, Quang
Tri.
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Hinh 10. Hién trudng 1d quét, sat 16 dat & huyén Huéng Hoa, Quang Tri (ngudn: Bio Vin hoa Dién
tir).

Nhu vay ban d6 nguy co lii quét ciing chi ra dugc nguy co rat cao c6 thé xay ra ¢ khu vuc
nay, ngoai ra ban dd cling c6 canh bao thém maot sé khu vuc 1an can cd nguy co rat cao va cao.

3.3 Trdn lii quét xdy ra vdo chiéu toi ngay 28/10/2020 tai Nam Tra My, Qudng Nam

Hinh thé thoi tiét: mua 16n do anh huong con bao $6 9. Tinh hinh mwa trong 06 gid qua
(tir 07h-13h/28/10), céc tinh tir Quang Nam dén Pha Yén c6 mua vira, mua to, 6 noi mua rat
to, nhu tai Tra My 104mm (Quang Nam); Son Giang 153mm, Ba To 190mm (Quéng Ngai);
An Hoa 213m , Hoai Nhon 138mm (Binh Dinh)...

s s fouas.m
o y,
o Nnngsuﬂ -

Nam Giang T e Ban dé nguy cd I quét

+'Thang Binh

Rat thdp | Thap Trung binh| Caa Rt cao

‘Nglhm Hare

Mlnh Lon

~Busn Mehuot
.

—® 157°N 110.1°F

20 mi

Hinh 11. Ban dd nguy co lii quét tham khao tir cong cu khoanh ving nguy co lii quét.

Theo ban d6 nguy co 1ii quét luc 14h/28/10, trong 6 gid tdi nguy co lil quét co kha ning
xay ra cu thé nhu sau:

—~Nguy co rat cao xay ra lii quét ¢6 thé & cac huyén: Nam Tra My, Bic Tra My, Phudc
Son (Quang Nam); Tay Tra, Tra Bong (Quang Ngii);
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—Nguy cao xay ra lii quét ¢ thé & cac huyén: Binh Son (Quang Ngii); Kon Plong (Kon
Tum).

Thuec té, chiéu ngay 28/10, 1ii quét, sat 1o dat dic biét nghiém trong da xay ra tai huyén
Nam Tra My, Quang Nam gay thiét hai v0 cung to 16n v nguoi va tai san.

Hinh 12. Hién truong lii quét, sat 16 dat & huyén Nam Tra My, Quang Nam (ngudn: Bao Thanh
Nién).

Nhu vay ban d6 nguy co lii quét ciing chi ra dugc nguy co rat cao c6 thé xay ra 6 khu vyc
nay, ngoai ra ban do ciing c6 canh bao thém maot sé khu vuc 1an can c6 nguy co rat cao va cao
xay ra 1l quét.

3.4 Danh gid két qua theo doi canh béo Ii quét thir nghiém

Dua trén két qua canh béo thir nghiém cho 3 tran 1ii quét dic biét nghiém trong di xay ra
& khu vyc Trung Trung Bo trong thang 10/2020, c6 thé thay viéc mg dung cong cu khoanh
viing nguy co lii quét dé tao ban dd nguy co lii quét c6 thé canh bao duoc khu vue da xay ra i
quét trude khoang 6 gio. Bén canh nhimg vi tri 1ii quét da xay ra, ban d6 ciing canh bao cho
cac khu vuc 1an can c¢6 nguy co cao xay ra lii quét. Nhu vay, két qua tng dung cong cu
khoanh viing canh bao nguy co lii quét dua trén chi s FFFT budc dau da hd tro cho du bao
vién, cac nha quan Iy canh bao dugc nguy co cao nhat ma 1i quét ¢ kha ning xay ra & cic
khu vue.

4. Két ludn va kién nghi

Trong bdi canh hién nay khi Iii quét, sat 16 dit dang 1a vin dé cua toan cau va ciing la
thach thirc v6i nhidu qudc gia trén thé gidi. O Viét Nam, i quét va sat 16 dit cang ngay xay ra
v6i mirc d6 va anh hudng thiét hai cyc ky nghiém trong dén doi sdng con ngudi va kinh té.
Viéce xay dung duoc cong cu khoanh ving nguy co 1i quét dwa trén san phdm cta hé thong
dinh huéng lii quét ciia Uy hoi song Mé Cong quéc t& (MRCFFGS) va cac ngudn mua du bao
dang duogc khai thac tai Trung tim Dy bao Khi trong thuy van qudc gia s& gitip cho du bao
vién trong cong tac theo ddi, canh bao Iii quét do két qua dugc tinh toan dua trén t6 hop du
bao bt loi nhat ctia cac md hinh du bao va san pham cua hé thong hudng dan canh bao i
quét hién dai nhat hién nay. Két qua thir nghiém canh bao cho 3 tran lil quét da xay ra trong
thang 10/2020 d canh bao duoc cac vi tri xay ra i quét trong thyc té. Sy ra doi ctia cong cu
nay s& gbp phan hd trg cho cac du bao vién, nha quan Iy trong cong tac canh bao 1i quét, giam
thiéu thiét hai do thién tai gay ra.

Pong gop cho nghién ctru: Xay dung y tuong nghién ctru: T.T.M.,T.T.P.; Lya chon phuong
phéap nghién ctu: T.T.M., D.V.H.; Xt 1y s0 liéu: T.T.M., D.V.H.; Thu thap, phan tich, xu ly
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s6 liéu: T.T.M., D.V.H.; Xay dung cong cu ph?m mém thu thap, xu ly, tinh toan, két ndi, hién
thi dir liéu: D.V.H., T.T.M.; Viét ban thao bai bao:T.T.M.; Chinh stra bai bao: T.T.M.;T.T.P.

Loi cdm on: Nghién ctiu nay dugc thuc hién dudi su tai trg cia Quy phat trién hoat dong su
nghiép cua Trung tam Dy bao Khi tugng thuy van quoc gia.
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Research the application of a tool to exploit products from the
Flash Flood Guidance System of the MeKong River Committee
(MRCFFGS) toidentify Forecast Flash Flood Threat (FFFT)

Tran Tuyet Mai'", Doan Van Hai?, Trinh Thu Phuong!'

! Hydrological Forecasting for the Northern Region, The National Centre for
Hydro—Meteorological Forecasting; tuyetmail 1 10@gmail.com

2 Hydrological Forecasting for the Central, Highland and Southern Region, The National
Centre for Hydro—Meteorological Forecasting; hail 10684@gmail.com

Abstract: Flash flood is one of the world’s deadliest natural disasters, usually as a result of
intensive rainfall in mountainous river basins with steep slopes and poor soil structure.
Early and accurate warning of flash floods to minimize damanges caused by natural disaster
is very essential. In order to support for flash flood warning, the National Center for
Hydro—Meteorological Forecasting (NCHMF) have researched methodology to calculate
Forecast Flash Flood Threat (FFFT) which based on product of the Flash Flood Guidance
System (MRCFFGS) of the US Hydrological Research Center (HRC) and Numerical
Weather Predictions currently used in the NCHMEF. The tool to calculate FFFT was built
based on C—Sharp programming language. The results of the study have been tested for 3
flash flood events that happened in October 2020 in the Mid Central Region. The results
show that FFFT maps pointed out a very high potential of Flash Flood atlocations where
flash floods have occurred. The FFFT tool is expected to contribute to improving the quality
of flash flood warning, supporting the prevention and mitigation of damages caused by
natural disasters.

Keywords:Flash Flood; NWP; FFG; FFFT.
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Tém tit: Trong nghién ctru nay, bd s6 liéu kich ban BPKH va nudc bién dang do B¢ tai
nguyén va Moi truong cong bd nam 2016 duge st dung cho muc dich nghién ctru. Két qua
xdy dung ban dd cho thay, trong quy hoach, thim do, khai thac, ché bién va sir dung cac
khoang san than, bauxit, chi-kém, da voi xi mang, da voi trang, kaolin, felspat, apatit, da
1am vat liéu xay dung thong thudng, can dic biét luu y dén cac bién phap phong chdng lanh
& Lai Chau, Lao Cai, Son La, Lam Dong va cac bién phap phong chéng nong & ving Dong
bang Bic BO, Trung B9, Nam Bo; Phong chong mua lon ¢ cac mé thudc phia nam khu mé
Ha Giang va khu vuc Thira Thién Hué —Quang Ngii. Can luu y dén nhiét 6 cao nhit trong
cac thang mua he ¢ Bic B va Trung Bo; cac cuc tri mua vao cac thang mua mua ¢ cac mo
thudc Ha Giang, Yén Bai, ven bién Béc B9, khu vuc Trung B9, Pic Lic theo kich ban
RCP4.5 va & cac mo thugc Dong Bic B9, Trung B theo kich ban RCPS.5. Ddi véi viee quy
hoach, khai thac, ché bién, st dung khoédng san Titan—Zircon can dic biét luu y dén nguy
co ngip ¢ khu vuc Quang Binh dén Thira Thién Hué.

Tir khéa: Ban d6; BDKH; Khoéng san; Viét Nam.

1. Giéi thiéu

Nam trong vanh dai sinh khoang Chau A-Thai Binh Duong, Viét Nam c6 ngudn tai
nguyén khoang san (TNKS) da dang va phong phu véi trén 5000 mé, diém quing cua trén
60 loai khoang san khac nhau [1]. Pén nay, TNKS da tr¢ thanh mét trong nhitng ngudn luc
quan trong dé phat trién kinh té—xa hoi dat nudce, cung cip nhiéu nguyén lidu cho ché bién
cac thiét bi ma ching ta sir dung hang ngay nhu lon nhém, chip dién tir cia dién thoai di
dong, may tinh,....va la dong lyc dé thuc day cac nganh cong nghiép khac phat trién. Tuy
nhién, khoang san la loai tai nguyén khong tai tao, viéc khai thac va st dung chiing khong
chi dap ung cac tiéu chi nhu khai thac triét dé, str dung hiéu qua, tiét kiém ma can phai tinh
dén van dé thich g voi bién doi khi hau (BDKH), han ché tac dong xau dén moi trudng.
Trong bdi canh bién ddi khi hau nhur hién nay, tan suat va cuong do cua cac cuc doan khi hau
coO su gia tang, gady anh hudng tiéu cuc den viéc tham do, khai thac, ché blen va su dung
khoang san [2-4]. Diéu nay dat ra yéu cau cip thiét trong viéc nghién ctru vé tac dong cua
BPKH ciing nhu xay dung céc bién phap thich tng va giam thiéu tac dong cia BPKH t6i
hoat dong khai thac khoang san. Cho dén nay, hudng nghién ctru ndy con rat han ché. Vi vay,
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viéc nghién ctru xay dung: “Tap ban d6 phan bd cip do tac dong cua BDKH dén quy hoach,
tham do, khai thac, ché bién va str dung cac khoang san chu yéu ¢ Viét Nam” 1a can thiét, tao
diéu kién thuan lgi cho viéc thyc hién quy hoach phat trién nganh cong nghiép khai khoang,
cung nhu khai thac sir dung hop ly, c6 hiéu qua nguén TNKS, bao vé moi truong va han ché
dugc nhing rui ro trong twong lai. Tap ban d6 bao gém 8 ban d6 phan anh murc do tac dong
ctia bién ddi nhiét d6 va lugng mua theo hai kich ban RCP4.5 va RCP8.5 trong giai doan dau
thé ky 21 (2016-2035) d6i v6i 9 loai khoang san 1a: than, bauxit, chi—k&m, d4 voi xi mang,
da voi trang, kaolin, felspat, apatit, da lam vat liéu xay dyng thong thuong; va 1 ban dd nguy
co ngp ung véi muc nude bién dang 100 cm trén khu vyc Ven bién Mién Trung c6 khoang
san titan—zircon.

2. Phwong phap va sb li¢u nghién ciru
2.1 Phwong phap nghién ciru

2.1.1 Phuong phap thiét 1ap ban d6 nén

— Ban dd nén duoc thiét 1ap theo Thong tu 47/2014/TT-BTNMT Quy dinh k§y thuat
thanh 14p ban d6 hanh chinh cac cap [5].

— Khung va trinh bay khung theo ban d6 do Bo Noi vu cung cap. Toa d6 gbc khung cua
ban d6 dugc thé hién trong hinh 1.

b

A =24.171952299°Bic; b = 4.828047701°Bic; C = 101.855 199958°Pdéng; d = 118.144800042°Ddng
Hinh 1. Toa do goc khung ciia ban do.

— Bén d6 hanh chinh toan quéc sir dung ludi chiéu hinh nén ding dong goc véi cac thong
s6: 2 vi tuyén chuén 1a 11° vi do Béc, 21° vi d6 Bic; kinh tuyén truc 108° kinh d6 Pong; vi
tuyén goc 4° vi 46 Béac. Ban d6 hanh chinh cap tinh, ban d6 hanh chinh cip huyén ap dung
H¢ quy chiéu va Hé toa do quéc gia VN-2000: E—lip—x()—it WGS-84 toan cau; ban truc 1én
14 6378137,0m; do det 1a 1:298,257223563; sir dung ludi chiéu hinh try ngang dong goc véi
mui chiéu 6° c6 hé sd diéu chinh ty 1¢ bién dang chiéu dai ko = 0,9996.

— Cac 16p thong tin nén bao gom Khung trong ban do lu6i kinh tuyén vi tuyén; cac diém
toa do, do cao qudc gia; ghi chu ty 1€, thude ty 1¢. Yéu t6 hanh chinh: Bién gidi qudc gia va
dia gii hanh chinh. Yéu t6 nén dia 1y: Thily van; dia hinh; dan cu; kinh té—x4 hoi; giao thong.

— Ban db s6 dugc thue hién ¢ Ty 1& 1: 250 000; Ban do gidy dugc hién thi theo ty 1& phu
hop khi thu vé kho gidy A0, A3 va A4 dé thuan tién cho viéc in 4n va d4p tmg cac muc dich
str dung khac nhau. Kich thudc ciia ban d6 bao gdm céc kich thudc cua khung trong, khung
ngoai va kich thudc cia to gidy in ban do.

2.1.2. Phuong phap xay dung ban dd cap do tac dong cua bién d6i khi hau, nudc bién dang

a) Nhém ban dé kich ban BPKH

Ban db cép do tac dong cua bién dbi khi hau dén cac hoat dong khai khodng duogc thyc
hién theo cac budc sau:
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Budc 1: Nghién ctru phan cép tri s ctia 4 yéu td khi hau da dugc chi dinh xdy dung ban
dd va dua két qua phan cip vao cac bang (bang 1 , bang 2 va bang 3).

Budc 2: Xé4c dinh va danh déu vi tri cua cac diém khai thac mo trén ban do6 nen

Budc 3: Lua chon tram khi tugng gan nhét dai dién cho diém khai thac mo veé tri sb cua
yéu t6 khi hau theo kich ban khi hau.

Budc 4: Xac dinh cép do tac dong cua bién d6i khi hau cho ting tram khi tugng dai dién
vé 4 yéu t6 khi hau theo cac bang phéan cip noi trén.

Budce 5: Gan cép tac dong cua bién ddi khi hau cta tram khi tuong dai di¢n cho diém
khai thac mo.

Budc 6: Quy dinh thang mau tuong Gng véi cip do tac dong.

Bang 1. Phan cAp nhiét do trung binh ndm (Ttb nadm) [4].

Khoang gia tri £ Khoang gia tri 1
Ttb nim (°C) Cap Ttb nim (°C) Cap
<18,0 1 23,1- 24,0 7
18,1 -19,0 2 24,1-25,0 8
19,1- 20,0 3 25,1-26,0 9
20,1-21,0 4 26,1 —27,0 10
21,1-22,0 5 >27,0
22,1-23,0 6

Bang 2. Phan cip luong mua nam (Rnim) [4].

Khoéng gia tri Rnam (mm) Cap Khoéng gia tri Rnam (mm) Cap

<1400,0 1 3000,1-3400,0 6
1400,1-1800,0 2 3400,1-3800,0 7
1800,1-2200,0 3 3800,1-4200,0 8
2200,1-2600,0 4 4200,1-4600,0 9
2600,1-3000,0 5 >4600,0 10

Bang 3. Phan cdp TXx nam va Rx1day nam [4].

TXx nam Rxlday ndm
Khoang gi4 tri (°C) Céap  Khoang gia tri (mm) Cép Y nghia

<38 1 <100,0 1 Rt nho
38-39 2 100,1-200,0 2 Nho
39-40 3 200,1-300,0 3 Vira phai
40-41 4 300,1-400,0 4 Lén
41-42 5 400,1-500,0 5 Rét 16n

> 42 6 > 500,0 6 Pic biét 16n

b) Bdn do nguy co ngdp doi véi khodng san titan—zircon

Ban dd nguy co ngap duoc xay dung tng voi gia dinh muc nude bién dang 100 cm trén
khu vire ven bién mién Trung c6 khoang san titan—zircon duoc xay dung theo cac budc sau
day:

Buécl: Xac dinh va danh diu vi tri cua cac diém khai thac mé trén ban d6 nén.

Budge 2: Lua chon doan bo bién dai dién cho diém khai thac mé vé mirc d6 ngép theo
kich ban bién d6i khi hau.

Budce 3: Xac dinh mac d6 ngép cho tirng doan bo bién dai dién.

Budc 4: Gan muc do ngdp cua doan bd bién dai dién cho diém khai thac mo.

Budc 5: Quy dinh thang mau twong tng véi cip do ngap va biéu thi mic d6 ngap theo
thang mau di quy dinh cho ting diém khai thac mo theo vi tri trén ban do.
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2.2. 86 liéu nghién ciru

— 86 liéu nhi@t do, luong mua trong tuong lai ’theq cac kich ban RCP4.75, RCPS8.5 va s
liéu myc nude bién dang dugc ‘lﬁy tir “Kich ban bién doi khi hau va nudc bién dang cho Viét
Nam” nam 2016 [6]; Bd ban d6 hanh chinh Viét Nam.

3. Két qua va thao luin
3.1. Cdp d¢ tac dong ciia cdc bién khi hdu trung binh

3.1.1. Nhié¢t d6 trung binh ndm

Theo kich ban RCP4.5, vao dau thé ky 21, nhiét d¢ trung binh nam phé bién dat cép: 1-
8 & ving mo6 Tay Bic va Pong Bic, 7-8 ¢ ving mo DPong bang Bic Bg, cap 8-9 ¢ ving mo
Bic Trung B9, cip 9-11 ¢ ving mé Nam Trung B, cdp 2-10 ¢ ving mé Tay Nguyén va
cép 10— 11 ¢ ving m6 Nam B§. Phan bd cép do tac dong cia nhié¢t do trung binh ndm theo
kich ban RCP8.5 tuong ty kich ban RCP4.5 tai hau hét ving mo, riéng nhiét do tai ving mo
Dong bang Béc Bo dat cip 8 vao dau thé ky 21 (Hinh 2). Trong qua trinh khai thac cac mo,
can luu ¥ phong chdng lanh (nhiét o trung binh nam < cap 2) 6 mot vai noi thugc cac tinh
Lai Chau, Lao Cai, Son La (Tay Bic Bo), Lam Bong (Tay Nguyén) va can cé cac bién phap
phong chéng nong (nhiét d6 trung binh nam > cap 8) khi khai thac cac mé thudc Pong bang
Bic Bo, Trung Bo, Nam Bo.

3.1.2. Lugng mua nam

Theo kich ban RCP4.5, vao dau thé ky 21, luong mwa nim dat cdp 1-5 & ving mo Tay
Bic, cip 1-10 ¢ ving mo6 Péng Bic, cap 2-3 ¢ ving mo Pong bang Bic Bo, cip 2-9 ¢ ving
moé Bic Trung Bo, cip 1-10 & ving mo Nam Trung Bo, cip 2-6 ¢ ving mé Tay Nguyén va
cap 3-5 & vang mo Nam Bo. Theo kich ban RCP8.5, vao dau thé ky 21 , phan b pham vi cap
do tac dong cua luong mua ndm twong tr RCP4.5 tai cac viung mo Tay Bic, Dong Bic, Tay
Nguyén, dat cap 2—4 & ving mo Dong bang Béc B9, cap 2-10 ¢ ving mo Béc Trung B9, cap
2-10 ¢ vung mo Nam Trung B0 va cap 3—6 ¢ ving mé Nam B (Hinh 3). Trong qua trinh khai
thac can dic biét luu ¥ phong chdng mua 16n & cac mo thude phia nam khu moé Ha Giang
(lwong mua nam dat cap 10) va khu vuc Thira Thién Hué —Quéang Ngai (Iwgng mua nim phd
bién cap 6-10).

e b B ' s 00 4

Hinh 2. Ban d6 phan b cap d¢ tac dong ciia nhiét do trung binh ndm thoi ky 2016-2035 theo kich
ban RCP4.5 (a) va RCP8.5 (b) tai khu vyc ¢6 khoang san trén khu vuc Viét Nam.
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Hinh 3. Ban d6 phan b6 cip do tac dong cua lugng mua nim thoi ky 2016-2035 theo kich ban
RCP4.5 (a) va RCP8.5 (b) tai khu vuc ¢6 khoang san trén khu vyc Viét Nam.

3.2 Ccfp do tac dong cua cac bién khi hdu cuc tri
a) Nhiét dé cao nhat tuyét doi nam (TXx nim)

Theo kich ban RCP4.5, vao dau thé ky 21, nhiét do cao nhat tuyét dbi ndm dat cap 1-6 &
cac vung mo Tay Bic, Dong Bic, Bic Trung Bo, cap 3—6 ¢ vung mo Dong bang Bic By, Nam
Trung B9, cap 1-4 & ving mo Tay Nguyén, cap 1-5 ¢ ving mo DBong Nam B¢ va chi khoang
cap 1 6 vung mo6 Tay Nam Bo. Theo kich ban RCP8.5, vao dau thé ky 21, phan bd pham vi
cap do tac dong cuia TXx nam tuong tu kich ban RCP4.5 tai hau hét ving mo, riéng ving mo
Tay Nam B¢ dat cép 1-2 (Hinh 3). Can dic biét luu y vé nhiét do cao nhat trong hoat dong
khai thac, ché bién khoang san trong cac thang mua hé & Bic BO va Trung Bo.
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Nhigt dg cao nhiit tuyét dbi nim (°C) Cip Nhi¢t 4§ cao nhit tuyét ddi nim (°C) Cip
<380 1 <380 1
38.1-39.0 2 38.1-39.0
39.1-400 3 39,1 -40.0 3
40,1-410 4 40.1-410 4
411-420 5 411-420 5
>420 6 >420 6

Hinh 4. Ban d6 phan bd cip do tac dong ciia TXx nam thoi ky 2016-2035 theo kich ban RCP4.5 (a)
va RCP8.5 (b) tai khu vuc c6 khoang san trén khu vyc Viét Nam.
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b) Lwong mua 1 ngay I6n nhdt nam (RxI1day ndm)

Theo kich ban RCP4.5, vao dau thé ky 21, Rx1day nam phé bién dat cép 2-4 6 yung mo
Tay Bac cap 2— 6 & ving mé Pong Bic, cap 3 6 & ving mo Pong bang Bac B, Bic Trung
B9, cp 5—6 ¢ ving mo Nam Trung B9, cap 2-6 ¢ vung mo Tay Nguyén, cap 456 vung mo
Pong Nam B9, va cip 3—4 ¢ ving mo Tay Nam Bo. Theo kich ban RCP8.5, vao dau thé ky
21, phan b6 pham vi cép do tac dong ciia Rx1day nam tuong ty kich ban RCP4.5 ¢ vang mo
bong Bic, Nam Trung By, Tay Nguyén va dat cap 2-5 ¢ vung mo Tay Bic, 4-6 ¢ ving mo
Dong bang Béc Bo, cap 3-6 ¢ ¢ viing mo Bic Trung B9, cap 3—4 ¢ vung mé Nam B (Hinh
5). Nhu vay, trong qua trinh khai thac va ché bién khoang san can dic biét luu y dén cuc tri
mua vao cac thang mua mua & cac mo thugc Ha Giang, Yén Bai, ven bién Bic B9, khu vuc
Trung B9, Pac Lic theo kich ban RCP4.5; va luu ¥ dén cuc tri mua vao cac thang mia mua &

cac moé thudc Bong Bic Bo va Trung B theo kich ban RCPS.5.
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Hinh 5. Ban d6 phan bd cip do tac dong cua Rx1day nam thoi ky 2016-2035 theo kich ban RCP4.5
(a) va RCP8.5 (b) tai khu vuc c¢6 khoang san trén khu vyc Viét Nam.

3.3. Ban do nguy co ngap

Khi muc nude bién dang 100 cm, cac tinh ¢6 khodng san Titan—Zircon trén khu vuc mién
Trung déu c6 nguy co bi ngap (Hinh 6). Trung binh ty 18 dién tich khu vuc mién trung c6 nguy
co bi ngap la 1,47%. Céac tinh ¢6 ty 1¢ dién tich bi ngap 16n nhéat 14 Thira Thién Hué (7,69%),
Quéang Binh (2,64%), Quang Tri (2,61%); nho nhat 1a Binh Thuén (0,17%), Ninh Thuin

(0,37%).
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Hinh 6. Ban d6 nguy co ngap tng véi myc nudce bién dang 100 cm trén khu vyc mién Trung c6
khoéng san Titan—Zircon.

4. Két luan

Bo ban dd phan bd cap do tac dong cua BDKH dén quy hoach, tham do, khai thac, ché
bién va sir dung cac khoang san chu yéu ¢ Viét Nam dugc x4y dyng dua trén b sd nhiét do,
luong mua, nudc bién dang duoc lay tir “Kich ban bién ddi khi hau va nudc bién dang cho Viét
Nam” nam 2016; va dua trén bd ban dd hanh chinh Viét Nam.

— Két qua xay dung cho thiy, trong hoat dong quy hoach, thim do, khai thac, ché bién va
str dung cac loai khoang san vao dau thé ky 21 can dic biét luu y dén:

+ Phong chéng lanh & mot sb noi thude céc tinh Lai Chau, Lao Cai, Son La, LAm Déng va
can c6 cac bién phap phong chéng nong khi khai thac cac mé thuéc Pong bang Bic Bo, Trung
BO, Nam Bo.

+ Phong chéng mua 16n ¢ cac mé thudc phia nam khu mo Ha Giang va khu vuc Thira
Thién Hué—Quang Ngai.

+ Nhiét d6 cao nhét trong cac thang mua hé & Bic Bo va Trung Bo.

+ Cuyc tri mua vao cac thang mua mua ¢ cac mo thuoc Ha Giang, Yén Bai, ven bién Béc
B9, khu vuc Trung B9, Pic Léc theo kich ban RCP4.5; va & cac mé thudce bong Bic Bo va
Trung B6 theo kich ban RCP8.5.

— Péi véi viée khai thac, ché bién, sir dung khoang san Titan—Zircon cin dic biét luu y
céc bién phap phong chdng ngap ¢ khu vuc Quang Binh dén Thira Thién Hué.
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Abstract: In this study, the data set of climate change and sea level rise scenarios published
by the Ministry of Natural Resources and Environment in 2016 are used for study purposes.
The results show that the planning, exploration, mining, processing and use of major
minerals including coal, bauxite, lead-zinc, cement limestone, white limestone, kaolinite,
feldspar, apatite, Stone as a common building material should especially note cold
prevention measures in Lai Chau, Lao Cai, Son La, Lam Dong and heat prevention measures
in the Northern Delta, Central regions, Southern region; heavy rain prevention measures at
mines in the south of Ha Giang mine and in Thua Thien Hue to Quang Ngai areas. Besides,
this study should note high temperature during summer months in the Vietnam North and
Central regions, rain extremes during rainy season months at mines of Ha Giang, Yen Bai,
Northern coastal area, Central region, Dak Lak under the RCP4.5 scenario and at mines of
Northeastern and Central regions under the RCP8.5 scenario. For the planning, exploration,
mining, processing and use of Titan-Zircon, special attention should be paid to the risk of
flooding in the Quang Binh to Thua Thien Hue areas.

Keywords: Map; Climate change; Mineral; Vietnam.
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Tém tit: Bai bio nay nghién ciru, danh gia, xay dyng quy trinh canh bao set cho khu vyc
Gia Lam—Ha Noi. Str dung cac ngudn sb liéu gdm: 139 ngay c6 nhidu loan cudong do dién
truong trén tong sd 521 ngay do dac cta thiét bi do cuong d6 dién truong (EFM—100) dat
tai tram Pha Thuy thudc Gia Lam—Ha Noi, trong khoang thoi gian tir 2017 dén 2019; s6 liéu
dinh vi sét; sb liéu radar thoi tiét; s6 liéu vé tinh Himawari. Phuong phap canh bao dugc ap
dung 14 phuong phéap “hai viing”, viing can canh bdo AOC véi ban kinh 10 km tir vi tri tram
do dién truong va ving canh bio WA (md rong thém 20 km tir ving AOC). Cac chi sb
thong ké duoc dung dé danh gia chat luong canh béo, theo thoi gian ca ngay va budi chiéu,
két qua cho thay ty 18 canh bao dung POD cho viing AOC tuong tmg 13 86,99% va 88,0%.
Ty 1€ canh bao khong thanh cong FTW cho ving AOC tuong tmg 1a 13,01% va 12,0%. Ty
1¢ canh bao khong FAR tuong tng 1a 24,14% va 18,52%. Thoi gian canh bao sét trung binh
1a truge 31,6 phut, day la thoi gian kha hiru ich cho cong tac chuan bi phong tranh sét cho
nhiéu linh vuc trong doi séng xa hoi.

Twr khoa: Dién truong khi quyén; Dinh vi sét; Radar thoi tiét; Anh may v¢ tinh.

1. Mé dau

Viét Nam nam ¢ tim déng Chau A, mot trong ba tim dong trén thé gidi, c6 dong sét
manh. Hoat ddng sét anh huong truc tiép dén kinh té xa hoi, dén qua trinh cong nghiép hoa
hién dai hoa dat nude. Trong gan ba thap ky gan déy, rit nhiéu cong trinh, duong day tai
dién, kho tang, cac thiét bi nganh buu chinh vién thong, san bay, khu cong nghiép, thiét bi
nghién ctru khoa hoc, thiét bi nd min,....v.v, da bi sét danh hong hodc pha hury hoan toan, gay
thiét hai rat 16n. Ngoai thiét hai vé kinh té, sét con gdy thiét hai v& nguoi, gay tdm Iy hoang
mang cho con ngudi [1-6]. Do d6 viéc canh bao va phong chdng sét ngay cang trd nén hiru
ich. Trong d6 viéc canh bao sét 1a mot cong viée quan trong, can duoc quan tam, Viec nay sé
hd trg tot cho viée phong chong sét. Tuy nhién, viéc canh bao sét doi hoi nhiéu van de lién
quan, cu thé 1a cic ngudn sb liéu st dung, khu vuc canh bao, phuong phap xu 1y sb liéu,
phuong phap canh bao va phuong phap danh gia két qua canh bao.

Van dé nghién cltu canh bao sét cho mét khu vuc cu thé da va dang dugc thuc hién &
nhiéu noi bai nhidu nha nghién ctru sét trong cac cong trinh [7-24]. Tuy vay cac hé thong
dinh vi sét trong cac nghién ctru noéi trén co nhiéu dang khac nhau. Mdt s6 hé thiét bj dinh vi
sét c6 chi phi kha dit va vi vy cac nudc chua c6 tiém luc kinh té manh kho c6 kha ning dau
tu. Cling c6 mot sb hé thiét bi thiét co chi phi thép, tuy nhién s6 liéu cua no, c6 do chinh xéac
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chua cao, hiéu suat phat hién thap, sai s6 16n va s6 lidu can phai xu 1y thém. Cac nghién ciru
cho thiy chat lugng canh bao sét phy thude chi yéu vao: ngudn sé lidu sir dung, phwong phap
xir 1y s6 liéu, phuong phép canh béo sét va tinh chit dia phuong ctia hoat dong dong sét.
Nhom tac gia trong cong trinh [ 19], thuc hién canh bao sét cho khu vuc Nanjing—Trung Quéc
dwa trén s6 liéu cta 5 tram do cudng do dién truong, 2 tram radar thoi tiét va sb liéu caa hé
thong dinh vi sét LLS (Lightning Location System). Thoi gian trung binh canh béo trudc
phong dién may—dat dau tién LT = 20,8 phut voi kha ning canh bao sét thanh cong trén 80%.
Nhoém tac gia trong cong trinh [8], cling da thuc hién canh bao sét cho khu vuc Louisville—
Hoa Ky, dua trén s6 liéu dinh vi sét qudc gia NLDN (National Lightning Detection Network)
ctia My va sé liéu do dién truong, cho két qua canh bao sét trudc 2 phut véi kha ning canh
bao sét thanh cong 100%, thoi gian trung binh canh bao trude (LT: lead time) phong dién
may—dat dau tién 14 20 phat. Nhin chung thoi gian canh béo sét trudc da duoc nhiéu tac gia
ké trén dua ra, gia tri nay thay doi tir mot vai phut dén khoang hon 30 phut, gia tri ndy cang
16n thi cang c6 y nghia thuc tién. D chinh xac ctia phuong phap canh bao sét duge danh gia
bang cac chi s6 thong ké nhu: POD (xéc suat phat hién hay con goi la ty 1¢ canh bao dung),
FTW (ty 1¢ canh bao khong thanh cong), FAR (ty 1¢ canh bao khéng), gia tri nay phu thudc
vao nhiéu yéu tb, trong do6 co thiét bi do, phuong phap va vi tri nghién ciru,. AL

Tai Viét Nam van dé nghién ciru dong sét ndi chung hay dién khi quyén néi riéng da
dugc mot s6 co quan, to chuc, cling nhu mét s6 c4 nhan thuc hién. Nam 1957, duoc su giup
dd cua chinh phu Ba Lan, nhan dip ndm Quéc té Vat ly Dia cau, bd mon dién khi quyén, tién
than ctia Phong Vat 1y khi quyén thugc Vién Vatly Dia cﬁu ngay nay da duoc thanh l1ap. Tiép
sau do, trong khoang thoi gian gin day, véi su phat trién ctia khoa hoc ky thuét va dé dap
Gmg dugc nhu cau phat trién dat nudc da c6 nhiéu cong trinh nghién ciru vé dong sét duoc
tién hanh. Mot s6 cong trinh nghién ctru sét cling da dugc thuc hién bén Nganh dién luc tir
tru¢e nam 2000, da dugce téng quan trong cdc cong trinh [1, 4], tuy v@y cdc nghién clru nay
ciing chua dé cap dén van dé canh bao sét, ma chi tap chung nghién ctru vé& vin dé mat do
sét, do doc dong dién sét, dinh vi sét va chong sét,...v.v, ap dung cta né chi han ché trong
Nganh dién lyc. Bén Nganh Khi twong Thily vin, thoi gian gan day cling c6 cac nghién ctru
canh bao dong hay du bao dong, 1a hién tugng kem theo sét, theo mot s6 phuong phap khac
nhau va nguon s6 li¢u st dung chu yéu dua vao sé liéu radar thoi tiét, anh may vé tinh hodc
quan tric synop va van dé chinh van 1a canh bao dong, du bao dong hodc theo doi dong. Tuy
nhién, ban chat cua sét 13 mot hién tuong dién trong khi quyén va Xudt hién kem theo cac
dam may dong, trong khi d6 cac nghién ctru nay van chua gan voi cac quan trac tryc tiép hién
tugng sét hay dién khi quyén. Trong cong trinh [25], thuc hién ndm 2018, nhom tac gia co
str dung s6 liéu dinh vi sét, tuy nhién chi dimg lai & st dung vi tri sét v6i sb liéu radar dé canh
bao mua lén.

Trén co s¢ cac nghién ctru trude day vé dong sét tai Vién Vat 1y Dia céu ctia nhiéu tac
gia, dd duoc tong quan trong [1., 4]. Hay cac cong trinh trong thoi gian gan day nhu cac dé
tai hay cong trinh ngh1en ctru vé& dong sét [1-6] thyuc hién, da cho cac két qua dang ké trong
linh virc phong chéng sét, ap dung hidu qua cho nhidu don vi trong cac nganh nghé khac nhau
nhu: san bay, xang dau, dién lyc, dau khi, du lich,...v.v. Ngoai ra trong khuon khd thuc hién
trong du an FIRST tai Vién Vat Iy Dia cAu, tai khu vee Ha Noi c6 thém 08 thiét bi do dién
truong, 02 radar thoi tiét dai X—band | phén cyc kép v6i d phan giai to1 200 m, da di vao hoat
dong tir thang 10 nam 2019, cac ket qua nghién ciu vé du bio mua 1én, canh bao dong
sét,...v.v, cho phép nghién ctru chi tiét hon vé canh bao sét cho khu viuc Ha Noi. Trong cac
dé tai [1, 4], nhom tac gia da budc dau thir nghiém canh bao sét tai Quang Nam va Ha Noi.
Tir nam 2017, tai tram Vat 1y khi quyén Phu Thuy thudc Gia Lam-Ha Noi, dugc trang bi
thiét bi do cuong do dién trudng, ding cho muc dich nghién ctru co cau dién tich may dong,
dinh vi set va canh bao sét, voi dai do m6 rong hon trude (+20 kV/m). Gan day cac ngudn s6
liéu khac lién quan nhu dinh vi sét, sb liéu radar, sd liéu vé tinh di duoc cap nhat va nang
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cap. Vi vdy chiing ta can tién hanh cic nghién ctru cdp nhat bd sung trong linh vuc canh bao
sét cho khu vuc Gia Lam—Ha Noi.

2. S6 li¢u va phwong phap

2.1. S6 liéu

Céc nguon s lidu st dung trong nghién ctru ndy bao gdm: sd liéu cuong do dién truong,
s6 liéu vé tinh, s liéu radar thoi tiét va sd liéu dinh vi sét. SO lidu do cuong do dién trudong
dugc quan tric tai tram Pha Thuy thudc Gia Lam—Ha Noi (EFM-100: Electric Field Mill-
100, vi tri tram: 21,028°N;105,958°E). S6 liéu radar cung cap boi Pai Khi tuong Cao khong
(http://www.amo.gov.vn), sd liéu anh may vé tinh Himawari kénh hong ngoai cung cap boi
Dai hoc Chi Ba, Nhét Ban (http://www.cr.chiba—u.jp/databases/ GEO/). So liéu dinh vi sét
dugc quan tric tai tram dinh vi sét Nghia P6—Vién Vat 1y Dia cau.Va ngudn sb liéu dinh vi
sét khac, dugc thu thap tir trang web: http://promoserv.amo.gov.vn/lightnings/GLDascii/, day
1a mot trong nhitng san pham cua du an hop tac giita Tong cuc Khi twong Thuy vin va Vién
Khi twgng Thuy van Phén Lan [25].

So do hé thong thiét bi do dién truong Pha Thuy dugc mo ta trong hinh 1. HE thong thlet
bi bao gdm bod cam bién dé ngoai troi, day cap nguén, day cap quang truyen so lidu, day nbi
dat, mo dun nguon va md dun truyen s liéu. S6 liéu tir cam bién c6 thé truyen qua cac md
dun nay truc t1ep dén may tinh qua cong RS232 hoac cong USB, duoc ghi lai bing phan mém
ctia nha san xuat hodc chuwong trinh ty viét trén cac hé diéu hanh khac nhau. Dai do thiét b

tir —20 kV/m dén +20 kV/m, thoi gian dap tmg 0,1 gidy, d¢ chinh xac 0,01 kV/m. Khdi lwgng
hé thiét bi EFM—100 khoang 1 kg, phan mém hién thi sd lidu chay trén hé diéu hanh
Windows.

2.2. Phuong phap

Dé canh bao sét cho khu vire Gia Lam—Ha Noi, chiing t6i st dung phwong phap hai viing
(Two area method) (Hinh 2). Phuong phap nay di dugc st dung trong nhiéu cong trinh
nghién ctru trén thé giéi nhu trong [8, 13, 17, 21]. Cac tham s co ban ctia phwong phap gém:
diém quan tam (Point of Interest: PI), twong tng véi vi tri dit thiét bi do cuong do dién
trueong tai tram Phu Thuy thudc Gia Lam—Ha N§i; ving quan tdm hay vung can canh bao
(Area Of Concern: AOC) twong tng di¢n tich hinh tron ban kinh 10 km, v6i tdm dudng tron
1a vi tri dat thiét bi EFM—100 tai tram Pha Thuy; ving canh bao (Warning Area: WA) tuong
mg véi hinh vanh khuyén c6 ban kinh tir 10 km dén 30 km, bao quanh ving AOC; CG
(Cloud—Ground) 1a phong dién may—dat ciia may dong (co thé 1a phong dién duong hoic
phong dién am), IC (Intra Cloud) 1a phong dién trong may cua méy dong. Phuong phap hai
ving 1a phuong phép sir dung thong tin ving canh bao WA dé canh bao cho ving quan tim
AOC, trong nghién ciru ndy chiing t6i chi quan tim dén phong dién may dat CG cho bai toan
canh bao sét. Dé kiém tra sy ton tai ciia cac ving may d6i luu (gi61 han xung quanh tram
EFM-100 Phti Thuy khoang 50 km) c6 thé phat trién hodc di chuyén dén khu vuc nghién
ctru. Ching toi s dung s6 liéu radar la cac ving may c6 do phan hoi 16n hon 35 dBz hodc
s lidu vé tinh, sir dung két hop sd liéu cac kénh hong ngoai TIR6 (6,2 pm), TIR2 (11,2 pm),
kénh TIR2 biéu thi mirc d6 dong bang & dinh may va téc do phat trién cua may, chénh léch
TIR6-TIR2 biéu thi d6 day cua may [22, 27, 28]. Sb liéu dinh vi sét st dung trong nghién
ctru nay dé nghién ciru, danh gia kha nang canh bao sét cho khu vuc nghién ciru.
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Hinh 1. So d5 hé théng thiét bj do cuong do dién truong EFM—100 [26] va bd cam bién ngoai troi
tai tram Phu Thuy, Gia Lam—Ha No¢i.

Céc chi s thong ké duoc sir dung dé danh gia kha ning canh béo sét gom: Ty 1¢ canh
bao dtng (POD: Probability Of Detection, c6 sét cd canh bao); Ty I¢ canh bao khéng thanh
cong (FTW: Failure to Warn, c6 sét khong canh bao); Ty 1é canh bao khdng (FAR: False
Alarm Ratio, khong c6 sét nhung canh bdo):

suc
POD = CGAOC (1)
FTW =1 - POD 2)
FA
FAR = FA+SUC (3)

Trong d6 SUC (SUCcessfull) 1a s6 canh bao thanh cong; CGAOC (Cloud—Ground in
AOC) s6 canh bao co téi thiéu mot phong dién may—dat trong ving AOC. FA (False Alarm)
1a canh bao sai, tirc 1a canh bao sét dugc kich hoat, trong khi d6 khong xay ra phong dién
may—dét nao trong ving AOC. Ngoai ra con tham s LT (Lead Time) 1a thoi gian canh bao,
tire 1a khoang thoi gian tir khi bat ddu canh bao dén khi xay ra phong dién may-dat dau tién
trong ving AOC.

Electric field mill

Hinh 2. Phuong phéap canh béo sét dya trén dya trén thiét bi do cuong do dién truong tai mot diém
& bé mat[13].
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Pé thiy duoc mot cach tong quat anh huong cua diéu kién thoi tiét dén bién doi dién
trudng o bé mit do tai tram Pha Thuy thugc Gia Lam—Ha Noi, ching ta xem hinh 3 va hinh
4. Hinh 3 mb ta bién ddi cudong do dién truong trung binh theo thoi gian trong ngiy trong
diéu kién thoi tiét dep (khong xiy ra mua hodc dong sét tai tram). Gid tri bién ddi nay 1a trung
binh cuia 382 ngay do, trong khoang thoi gian ¢ do dac s6 liéu tir ndim 2017 dén 2019. Bién
ddi dién trrong trong ngay cé thoi tiét dep tai khu vuc tram Phu Thuy c6 gia tri duong, nim
trong khoang tir trén 40 V/m dén nho hon 160 V/m, gia tri cuc dai nam trong khoang thoi
gian tir 8 gio dén 16 gid, cuc tiéu trong khoang thoi gian 0 gio dén 6 gio, gia tri trung binh
ca ngay 78,1 V/m, bién dbi nay phu hop vai quy luat chung, bién do dao dong khong 16n do
mdi trudng xung quanh tuong dbi sach, it bui. Hinh 4 m ta bién d6i cuong do dién truong
tir 10 gio dén 20 gio, ngay 25/07/2019, trong diéu kién xay hoat dong set & gan tram Phu
Thuy. T hinh vé ta thiy, khoang tir 10 gi dén 12 gio hoat dong sét xdy ra & xa tram va xay
ra it, nén bién ddi dién truong it dao dong va co gia tri khong qua 1,0 kV/m. Tuy nhién sau
thoi diém 12 gio den hon 18 gio, may dong tién lai gan khu vuc tram, biéu hién qua s cli sét
xay ra nhiéu va & gan khu vuc tram hon, di kém d6 1a dao dong dién truong ciing gia ting,
gia tri tuyét ddi cling l6n hon 1,0 kV/m, trude thoi diém do dién truong tré nén dm hon (nho
hon am 1 kV/m), day la mot du hiéu dé ching ta c6 thé canh bao sét cho khu vuc. Khoang
tu 17 gio dén 18 gi0, hoat dong sét xéy ra gﬁn nhét khu vuc tram Pha Thuy, kiém tra sd liéu
radar Phu Lién va s6 liéu vé tinh Himawari vao thoi diém nay cta ngay 25/07/2019, ching
ta ciing thay ving phan hdi c6 kha ning c6 dong sét tring v6i khu vuc theo ddi, do dac. Nhu
vdy trong truong hop nay, khi ching ta sir dung sO liéu dién truong két hop véi cac nguén s6
liéu khéc, chung ta co thé canh bao chinh xac hién tuong sét danh. Tuy vay dé khang dinh
diéu nay chiing ta cin sir dung bd s6 liéu dai hon nita, s& duoc trinh bay trong phan tiép theo.

200

Cuong d¢ dién truong (V/m)

-50
0 3 6 9 12 15 18 21 24

Thaoi gian (gio)

Hinh 3. Bién ddi cuong do dién truong trung binh ngay tram Pha Thuy, gié tri trung binh 382 ngay
do, c6 didu kién thoi tiét dep, trong khoang thoi gian tir 2017 dén 2019.

Céng trinh [9], Trai dit mang mot lugng dién tich 4m khoang 5x10° C, trong cac diéu
kién thoi tiét dep dién truong & bé mat khoang 130 V/m. Tuy nhién, khi may dong phat trién
hoac dich chuyén dén mot diém, lam cho dién truong tai diém dudi may dong s€ bi nhiéu
loan va dat gia tri cao hon gia tri tuyét ddi 1 kV/m. Do vay dé canh bao sét chung t6i s€ st
dung so dd canh bao nhu Hinh 5, véi gia tri ngudng dién truong twong tu nhu nghién ciu
[9], nhan dang may ddi luu qua sb liéu radar hodc sb liéu vé tinh qua mot s6 tiéu chuan trinh
bay & trén, danh gia cac két qua canh bao sét nhu cac cong thirc (1), (2), (3).
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Thuy.

Lam tron Gis tri EFM Phiat hién phon
EFM-100 s0 liéu 100 ¢6 viegt f———=> dién CG trong
EFM-100 ngwong? vimng AOC ?
Kiém fra ton tai
miy doi lwru theo so
liéu vé tinh kénh Két thic
hong ngoai hodc so
liéu radar ?

v
) 4

Phét hién phén ;
ving WA ?

v

Canh bio

Hinh 5. So d thuat toan canh bao sét [21].

3. Két qua nghién ctru

Bang 1 tom tit cac ngay do trong giai doan tir 2017 dén 2019, ty sd trong bang md ta sb
ngdy timg thang do c6 cuong do dién truong vuot ngudng (£1,0 kV/m) trén tong s6 ngay do
cia thang do. Tu 139 ngay do c6 cudong d6 dién truong vuot ngudng, chung t6i xac dinh
dugc 97 ngay do thoa man dugc cac yéu cau nhu trong so d6 thuat toan dé ra, dé nghién ctru,
danh gia kha ning canh bao sét. Cac tép sd liéu bi loai do cac 1y do sau: Khong xuat hién sét
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trong thoi gian & gan thoi diém vuot ngudng trong ving nghién ctru. S6 liéu dinh vi sét khong
dam bao tinh tuong quan khong gian—thoi gian [5]. Sét chi xuat hién & khoang cach ngoai 30
km (muc d anh huong dén tram do dién trudng it), hodc khong c6 may dbi luu trong ving
nghién ctru. Ngoai ra, trong 97 ngay do ndi trén, ching toi xac dinh dugc 107 truong hop
thoa min yéu cu néu trén, trong d6 c6 nhing ngay cé hoat dong sét xdy ra tai gan tram Phu
Thuy tir 2 dén 3 lan. Va dé thiy duoc kha ning canh bao sét cho khu viuc Gia Lam—Ha Noi
theo ngudn sd liéu tong hop, ching t6i di tién hanh nghién ctru trén mot sb truong hop cu
thé, cling nhu trén toan bg tap s6 lidu thu thap duoc.

Hinh 6 mo ta bién d6i cuong d6 dién trudng va hoat dong sét trong gidi han 50 km  xung
quanh tram Phu Thuy, trong khoang thoi gian tir 8 gio dén 16 gio, ngay 22/08/2019. Bat dau
tir khoang gan 9 gio dén 11 gid, hoat dong sét xdy ra & khu vuc khoang tir 15km dén 50km
(6 ngoai vung AOC). Cuong d6 dién truong do tai tram Phi Thuy c6 gia tri duong, khong
bién doi nhiéu, chua vuot ngudng + 1 kV/m, dén sau thoi diém 11 gio 24 phut, cuong do
dién truong chuyén sang gia tri am, dat gia tri vuot ngudng (nho hon —1 kV/m) & thoi diém
11 gio 26 phit (thdi gian bat ddu canh bao sét: Trw), hoat dong sét van xay ra & khu vuc cach
tram Pha Thuy tir 15 km dén 50 km. Kiém tra s6 liéu vé tinh Himawari, kénh TIR2 va chénh
1€ch nhiét do gitra kénh TIR6 va kénh TIR2 (Hinh 7). Tai khu vuc gidi han 50 km xung quanh
tram Pha Thuy (déu sao), coO xuét hién nhiéu vung chénh 1éch nhiét d¢ it (gﬁn vé gia tri 0)
biéu thi vung may day hon cac vung c6 chénh 1éch nhi¢t d 16n. Hon niia tai khu vuc nay,
nhiéu ving c6 nhiét 6 kénh TIR2 nhé hon 220 K, xu thé may ddi luu dang phat trién. Qua
do, chung t6i xac dinh duoc co tdn tai may ddi Iuu tai khu vuc nghién ctru. Thong tin canh
bao sét khu vye Gia Lam—Ha Noi, twong tng v6i vang AOC duge duge xac dinh. Dén thoi
dlem 11 gio 34 phut (thoi gian xac dinh dugc set dau tién trong ving can canh bao: Traoc),
xudt hién ¢t sét dau tién trong ving can canh bao, nhu vay thong tin canh béao dua ra la chinh
xdc, thoi gian canh béao sét truge LT = 8 phut. Sau thoi gian cu set dau tlen xay ra, hoat dong
sét xdy ra nhleu trén dién rong ¢ khu vuc Gia Lam-Ha Noi va cang tién gan vé phia tram
Pha Thuy gan nhat & thoi diém gan 13 gid, viing may d6i luu c6 nhiét do dinh may thap, may
day (qua kénh TIR2 va TIR6) ¢ gan tram Phu Thuy nhét, ké tir thoi diém may chua phat trién
den gan tram. Sau 14 gio, hoat dong sét giam dan & khu vyc nghién ciru, hoat dong sét khong
xdy ra & khu vuc can canh bao, dén 15 gid 30 phut, cuong do dién truong trd lai trang thai
binh thuong.

Trong trudng hop tiép theo, chung toi s& dua ra mot truong hop co thoi gian canh bao
sét cho khu vuc nghién ciru c6 thoi gian canh bao 16n hon. Hinh 8 mé ta bién d6i cuong do
dién truong va hoat dong sét trong gidi han 50 km xung quanh tram Phi Thuy, trong khoang
thoi gian tir 11 gi dén 20 gid 30 phit, ngay 09/09/2019. Trudc thoi diém gan 12 gio 30 phit,
hoat dong dong sét khong xay ra ¢ khu vuc gi6i han 50 km xung quanh tram Pht Thuy. Sau
thoi diém 12 gio 30 phut, dén khoang 14 gio hoat dong dong set bat dau xay ra trong khoang
tir 15 km dén 50 km, cac trung tim phong dién c6 xu thé dich chuyén dan vé phia khu vuc
Gia Lam-Ha Noi. Kiém tra s liéu vé tinh Himawari, kénh TIR2 v chénh lch nhiét d§ gidia
kénh TIR6 va kénh TIR2 cho thdy: viing may c6 nhiét do thap (nho hon 230 K, ¢6 ving nho
hon 200 K) bao phu phﬁn 16m khu vuc gidi han 50 km, chénh 1éch nhiét 6 gitra hai kénh &
phan 16n khu vuc nay ciing khong 16n (hinh 9), ngoai trir mot phan & phia dong nam tram.
Anh radar thoi tiét thoi diém 14 gid, ngay 09/09/2019, tram Phu Lién (hinh 10) cho thdy c6
viing may & phia bac so voi tram Pha Thuy, ¢6 d6 phan hoi >35dBz. Do vay, chiing ta c6 thé
xéc dinh & khu vuc nghién ciru ton tai may d6i luu va qua cac budc thoi gian, ching t6i thay
khdi may nay dang dich chuyén dan vé phia tram Phu Thuy. Gia tri dién trudng tré nén &m
hon va dat gia tri vuot ngudng (nhé hon —1 kV/m) & thoi diém 14 gio 3 phat (TLw), dén thoi
diém 14 gio 50 phut (Traoc) tai khu vue Gia Lam—Ha Noi (ving AOC) da xuét hién cu sét
du tién, xac dinh dugc thoi gian canh béo truéc LT = 47 phit. Sau thoi diém d6, hoat dong
sét cang tién gan vé phia tram Phu Thuy hon, gan nhat khoang 15 gid 50 phut, thoi diém do
anh méy vé tinh cho théy khoi may c6 nhiét do thép nhat, dich chuyén g?m dén tram. Sau do,
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hoat dong sét c6 xu hudng di ra xa khu vuc canh bao va quay tré lai khu vuc can canh béo
vao thoi diém gan 18 gio va sau thoi diém 20 gid, cudong do dién trudng trd lai trang thai
binh thuong.

Hinh 12 mé ta bién d6i cuong do dién trudng va hoat dong sét trong gi6i han 50 km
xung quanh tram Phu Thuy, trong khoang thoi gian tir 6 gio 30 phut dén 17 gio 30 phut, ngay
16/09/2017. Trong khoang thoi gian tur 7 gio dén 7 gio 30 phuat, hoat dong sét xdy ra trong
khoang tir 35 km dén 50 km, dién truong do tai tram Phi Thuy khong thay déi nhiéu (nho
hon 500 V/m), do vdy hoat dong dong sét chua anh hudng dén khu vuc Gia Lam—Ha Noi.
Bit dau tir gan 9 gid dén khoang 11 gid, hoat dong sét dich chuyén vé phia khu virec Gia Lam—
Ha Noi. Sau khoang thoi gian ndy, cuong d6 dién trudong do tai tram Phu Thuy dan d6i dau
sang gia tri Am. Pat gia tri vuot ngudng (nhoé hon —1 kV/m), tai thoi diém 11 gio 21 phut
(Tiw). Dé xac dinh viing may di luu trong khu vuc gii han 50 km, trong trudng hop nay
chung t6i ciing st dung s6 liéu vé tinh Himawari kénh TIR2 va chénh 1éch nhiét do gitita kénh
TIRG6 va kénh TIR2 (hinh 11). O thoi diém cudng do dién truong vuot ngudng, ving co
chénh léch nhiét do gitta hai kénh nho, chi chiém phan nho ¢ khu vuc phia tiy trong ving
gidi han, s6 liéu anh may & cac budc thoi gian trudc cho thiy khbi may ¢ xu thé dich chuyén
vé phia tram. Anh radar thoi tiét Phu Lién (hinh 13) thoi diém 11 gio 20 phat cho thdy co
may ddi luu & ving gidi han nghién ciru. Thong tin canh béo sét duge xac dinh cho khu vuc
Gia Lam—Ha Noi (twong tmg véi ving AOC) duoc xéac dinh, tiép sau d6 hoat dong sét tiép
tuc dich chuyén dan vé ving AOC (ban kinh 10 km xung quanh tram Phi Thuy) dén thoi
diém 11 gio 49 phut, xac dinh dugc ¢t sét dau tién trong ving can canh bao va thoi gian canh
béo trude LT = 28 phut (Traoc). Cac thoi diém sau do, hoat dong sét tién gin vé phia tram
Phu Thuy, gan nhét khoang gan 13 gio va kéo dai dén khoang 14 gio. Sau thoi diém 14 gio,
hoat dong sét bét dau dich chuyén ra xa khoéi khu vuc Gia Lam—Ha Noi, sau khoang 17 gio
30 phut cuong d6 dién truong trd lai trang thai binh thuong.

Bang 1. Tdng s6 ngay co dién trudng vuot ngudng canh bao trén sé ngdy cé sb liéu cua timg thang.

I I I v \4 V1 vil VIII IX X XI X1
2017 NaN NaN NaN 3/10 5/13 NaN NaN 9/15 1329 8/31 0/30 0/19
2018 0/30  0/28 2/31  7/28 12/31 2/3 NaN NaN NaN NaN NaN NaN
2019 NaN NaN NaN NaN §/18 13/30 15/31 20/31 11/27 9/31  2/30 0/25
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Hinh 6. Bién dbi cuong d6 dién truong trong didu kién thoi tiét xay ra hoat dong sét & gan tram Phu
Thuy, trong ngay 22/08/2019.
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Hinh 7. Chénh l&ch nhiét d¢ kénh héng ngoai TIR6 (6.2um) va TIR2 (11.2pm), nhiét 6 K, tai thoi
diém 11 gio 20 phut, ngay 22/08/2019.
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Hinh 8. Bién d6i cuong d6 dién truong trong diéu kién thoi tiét xiy ra hoat dong sét & gin tram Phu
Thuy, trong ngay 09/09/2019.
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Hinh 9. Chénh 1éch nhiét d0 kénh h6ng ngoai TIR6 (6.2pum) va TIR2 (11.2pm), nhiét d6 K, tai thoi
diém 14 gio, ngay 09/09/2019.
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Hinh 10. Anh radar thoi tiét Phu Lién thoi diém 14 gio ngay 09/09/2019 (ngudn www.amo.gov.vn).
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Hinh 11. Chénh 1éch nhiét d kénh héng ngoai TIR6 (6.2um) va TIR2 (11.2pm), nhiét d6 K, tai thoi
diém 11 gio 20 phat, ngay 16/09/2017.
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Hinh 12. Bién d6i cuong d6 dién truong trong diéu kién thoi tiét xay ra hoat dong sét & gan tram Phu
Thuy, trong ngay 16/09/2017.
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Hinh 13. Anh radar thoi tiét Phu Lién thoi diém 11gid 20 phut ngay 16/09/2017 (nguén NHMS).
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Bang cach lam tuong tu, chiing t6i tién hanh nghién ctru canh béo sét cho khu vuc Gia
Lam—Ha Noi trén toan bo s liéu do, nhur dd néu ra & phan trén, bo s liéu bao gdm: 97 ngay
do cudng do dién trudng, s liéu dinh vi sét va sb liéu vé tinh Himawari hodc s6 liéu radar
thoi tiét. Ngoai ra chung toi cling phan chia s6 lidu do dac thanh hai truong hop, truong hop
cho ca ngay va truong hop sau budi trua. Két qua tinh toan, danh gia két qua canh bao duoc
trinh bay trong hinh 14 va hinh 15. Hinh 14, biéu dién két qua xac dinh cac chi s6 POD, FTW
va FAR. Ty 1€ canh bdo dung (xac xuét phat hién) POD, lién quan dén s6 1an canh bao thanh
cong, sb 1an canh bao dung xay ra phong dién trong vung AOC va s6 1an khong dua ra thong
tin canh bao nhung sét van xay ra ¢ trong vung AOC, két qua cho toan bd tap s6 liéu gia tri
POD = 86,99% va gidi han thoi gian sau budi trua gia tri POD = 88,0%. Gia tri POD gidi
han sau tra cao hon POD giéi han theo ngay 14 do cac con dong dién ra sau budi tra thuong
xay ra manh hon thoi gian budi sang [2], do vy kha ning phat hién dong sét ciia cac thiét bi
nghién ctru déng sét vao thoi gian sau trua s& 16n hon. Tir biéu d6 ciing nhu ty 1¢ canh bao
dang chung t6i cling xac dinh dugc ty 1€ canh bao khong thanh cong FTW, cho trudong hop
theo ngay FTW = 13,1% va trudng hop sau trua FTW = 12,0%. Ty 1& cho biét tai khu vuc
Gia Lam—Ha Noi v6i thiét bi hién o, cir 100 trudng hop canh bao sét thi co khoang 87 truong
hop dung va khoang 13 trudng hop sai. Ty 1¢ canh bao khong FAR, lién quan thong tin canh
bao dugc dua ra nhung sét lai khong xay ra ¢ vang can canh bao (AOC). Nhiing nguyén
nhan din dén nhiing trudng hop canh bao khdng bao gom: c6 truong hop may dong chi di
chuyén dén ving WA hodc phat trién trong vung nay, nhung khong di chuyen vao ving can
canh bao (AOC); thiét bi dinh vi sét c6 sai s6 dua dén vj tri dinh vi nham vao vung WA lam
canh bao duoc kich hoat; nhimng bién d6i bat thuong vé méi truong khi quyén nhu sy gia ting
hat nhan ngung két 1am cuong d6 dién trudng vugt ngudng ciing 1 nguyén nhan lam ting
canh bao khdéng. FAR theo toan bo thoi gian trong ngay dat 24,14% va theo thoi gian sau
trua 18,52%. Gia tri FAR cua thoi gian sau trua nho hon gia tri FAR ca ngay 1a do ty 1¢ canh
bao sai cua ca ngay 1on hon thoi gian sau trua, do dong sét sau trua thuong manh hon nén
kha ning phat hién cua thiét bi dé canh bao dong sét ciing s& 16n hon, tuong tu gia tri POD.
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Hinh 14. Biéu dd so sanh c4c tham sb danh gia Kkét qua canh bao sét tai khu vuc Gia Lam—Ha Noi.
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Hinh 15. Bién dbi thoi gian canh béo sét trude (LT: Lead Time), theo thir tw 1an canh bao sét cho
khu vuc Gia Lam—Ha Noi.

Hinh 15, mo6 ta bién doi thoi gian canh bao sét trude (LT), theo tha tu cac lan canh bao
sét ctia 107 lan trong 97 ngay (tir 2017 dén 2019). Viéc canh bao sét sém hay tré hon déu co
¥ nghia, phu thudc vao ting bai toan cuy thé, bién doi gia tri nay thay doi tir mot vai  phut dén
dudi 120 phut (hinh 15), gia tri trung binh dat 31,6 phut, gia tri nay phu hop véi nhiéu nghién
ctru trude day cua rat nhidu tac gia trén thé gidi nhu trong [7, 8, 13, 19]. Thoi gian canh bao
sét trudc trung binh dugc nhom tac gia trong cong trinh [8], xac dinh LT = 20,0 phat, POD
= 80,0%. Tuy nhién, trong nghién ctru ndy nhom tac gia chi sir dung s6 liéu cuong d¢ dién
truong va sb liéu dinh vi sét. Trong khi d6, trong nghién ctru ctia chung t6i di st dung tong
hop cac nguén sb lieu (dién truong, dinh vi sét, sb liéu radar thoi tiét, sd lidu vé tinh), lam
tang mrc d§ chinh x4c canh bao sét (POD = 86,99%) va thoi gian trung binh canh bao sét
trude cling 16n hon, cho khu vic Gia Lam—Ha Néi.

4. Két luan

Trén co s& bo sb licu téng hop gém: s6 lidu cuong do dién truong, sb liéu dinh vi sét, sd
lidu radar thoi tiét va s liéu vé tinh trong khoang thoi gian tir 2017 dén 2019, chiing toi tién
hanh nghién ciru thir nghiém canh bao sét va danh gia két qua cho khu vic Gia Lam—Ha Noi,
tir cac két qua trinh bay & trén c6 thé rat ra mot s6 két luan sau:

Trén toan b tap sb liéu thu thap va danh gia cho hai truong hop thoi gian ca ngay va
thoi gian budi chiéu, ty 1¢ canh bao ding (POD) twong tmg 1 86,99% va 88,00%, ty 1& canh
bao khong thanh cong (FTW) tuong tmg 1a 13,01% va 12,0% va ty 1é canh bao khng (FAR)
tuong ung la 24,14% va 18,52%. Ty I¢ canh bao sét dung tai khu vuc Gia Lam—Ha N¢i vao
thoi gian sau budi trua 16n hon ca ngay 1 do tai khu vuc nay hoat dong dong sét vao thoi
diém sau budi trua thudng xay ra nhiéu va manh. Thoi gian canh bao sét trude trung binh
cho khu vyc Gia Lam-Ha Noéi bang 31,6 phut, gia tri nay phu hop va l6n hon (t5t hon) mot
sO gia tri dugc xéac dinh trong mot s6 nghién ciru trén thé gioi.

Nghién ctru nay cho thdy kha nang canh bao sét thanh cong cho khu viuc Gia Lam—Ha
Noi véi ty 18 canh bao dung 16n (gan 90%), thoi gian canh bao sét trudc trung binh phu hop
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céc nghién ciru khac trén thé gidi. Trong thoi gian ké tiép, chiing toi s& nghién ctru trén cac
vung rong hon nhu toan by khu vuc Ha Noi, Quang Nam, Viing Tau hay Quang Ninh, day
la cac khu vuc thuong xuyén chiu anh huong cua sét, bén canh dé nhitng noi nay ciing da
duogc hodc méi 1ap dit mang ludi tram do dién truong.

bong gop cua tac gia: Xay dung y tuong nghién ciru: HH.S., N.X.A, P.X.T, N.V.H; Lya
chon phuong phap nghién ctru: N.X.A, P.X.T, N.V.H; Xt ly s6 li¢u: H.H.S.; Vi€t ban thao
bai bao: H.H.S., N.X.A, P.X.T, N.V.H; Chinh stra bai bao: H.H.S., N.X.A, P.X.T, N.V.H.

Léi cam on: Nhom tac gia chan thanh cam on sy hd trg cho nghién ctru nay tir Dy 4n “Ung
dung cong nghé ty dong héa trong qua trinh san xuat nguyén lidu va qua trinh san xuét, ché
bién ché xanh sao lin chat lugng cao tai cong ty cb phan tra Than Uyén”, md s6: CNC 003/19.
Nhom tac gia cling Xin cam on tiéu Dy 4n FIRST-IGP: “Thlet lap hé thong quan tric ting
cuong va hé thong du bao, canh bao do phan giai cao han ngan, cuc ngan dong, mua l6n va
ngdp lut d6 thi cho thanh pho Ha Noi phuc vu phat trién kinh té, dam béo an sinh x3 hoi”
thuoc du 4n FIRST: “Pay manh d6i mdi sang tao thong qua nghién ctru, khoa hoc va cong
nghé” do Ngan hang Thé gidi tai tro da cho sir dung tai nguyén tinh toan tir hé thong may
tinh hiéu nang cao phuc vu tinh toan, thu thap, xu ly sb liéu trong qua trinh thuc hién nghién
ctru nay; cam on Pai Khi tuong Cao khong, Tong cuc Khi tugng Thuy van da chia sé dir lidu
radar Phu Lién (Hinh 10 va Hinh 13), cam on Co quan Khi twong Nhat Ban (Japan
Meteorological Agency) dd cung cap sd liéu vé tinh Himawari cho nghién ctru.

Loi cam doan: Tap thé tac gia cam doan bai bio nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bo ¢ dau, khong duge sao chép tur nhitng nghién clru trudc day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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A research on lightning warning by integated data: a case study
for Gialam area, Hanoi city

Hoang Hai Son'?*, Nguyen Xuan Anh', Pham Xuan Thanh!?, Nguyen Van Hiep'?

! Institute of Geophysics, hhson@igp—vast.vn; anhnx@igp—vast.vn; pxthanh@igp—vast.vn

2 Graduate University of Science and Technology, hhson@igp—vast.vn; anhnx@igp—vast.
vn; pxthanh@igp—vast.vn

3 Northern Delta Regional Hydro-Meteorological Center, hiepwork@gmail.com

Abstract: This paper evaluates and develops a lightning warning procedure for Gialam—
Hanoi area. Data used include as follows: 139 days of disturbance of electric intensity from
a total of 521 days of observation from the EFM—100 device located at Phuthuy Station in
Gialam—Hanoi during the period from 2017 to 2019; the lightning position data; weather
radar data; and Himawari satellite data. The “two—zone” warning method was applied in
which the AOC alarm zone has a radius of 10 km from the site of the electric field station
and the WA warning zone has a radius of 30 km from the station. The statistical indicators
were used to evaluate warning quality for whole—day case and afternoon—only case. The
results showed that the correct warning rate (POD) for the AOC region were 86.99% and
88.0% for whole—day and afternoon cases, respectively. The failure to warn (FTW) for the
AOC regions are 13.01% and 12% for the two cases, respectively. The false alarm rates
(FAR) are 24.14% and 18.52%, respectively. Average lightning warning time is 31.6
minutes in advance. Warning period of 30 minutes in advance are quite useful time to
lightning prevention and preparation for many areas in socially economic society.

Keywords: Atmospheric electric field; Lightning detection; Weather radar; Satellite cloud
image.
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Tém tiat: Nghién ciru ndy da sir dung phan mém ENVI va ArcGIS giai doan anh vé tinh
Landsat nham theo ddi qua trinh d6 thi héa tai thanh phé Ho Chi Minh giai doan 1989-2019
thong qua cac bé mat khong thdm, hé s6 Kappa dat trén 0,85. Két qua nghién ctru cho thay
d6 thi & thanh phé HO Chi Minh phat trién manh theo huéng mo rong tir khu vuc trung tim
ra ngoai viing ven va c6 xu hudng tién dan 1én phia bic, dong béc va tay bic thanh phd, dic
biét tap trung doc theo cac truc 16 chinh & khu vuc ngoai thanh, diéu nay dugc thé hién qua
dién tich mat khong thim ting 36431,7 ha tuong tng véi toc do ting trung binh 1214,4
ha/nam va ban kinh khu vuc d6 thi dugc mé rong tir 7 km 1én 19 km.

Twr khoa: Mat khong thAm; D6 thi hoa; Thanh phé Hd Chi Minh; Vién tham; GIS.

1. M& dau

Do thi hoa la qua trinh tép trung dén s6 vao cac do thi, 1a sy hinh thanh nhanh chong cac
diém dan cu do thi trén co so phat trién san xuat va doi song [1]. Pdi voi mot qubc gia, d6
thi hoa bao gdm hai qua trinh, qua trinh mé rong cac do thi hién ¢ va qué trinh hinh thanh
cac d6 thi moi dong thoi d6 1a qua trinh chuyén dich co cau kinh té theo hudng giam san xuat
ndng nghiép ting san xuat phi nong nghiép [1]. Qua trinh nay thudng lam thay doi dic tinh
ctia hé sinh thai d6 thi, dugc thé hién qua viéc bién d6i khong gian ctia 16p phit tir cac hé sinh
thai tu nhién sang h¢ sinh thai chiu tdc dong cua con nguoi [2]. Hién nay vdi su gia tang dan
s6 nhanh chéng cua cac thanh phd 16n do su dich chuyén dan cu tir nong thon vao thanh thi
din ra manh mé& lam cho van dé d6 thi ngay cang phirc tap. Mot mit dé dép tmg nhu cau nha
&, di lai, viéc 1am cho dan cu doi hoi phai thiuc ddy manh cac cong trinh kién trac xay dung,
co s6 ha ting va hoat dong trong linh vuc bat dong san nhung mit khac ciing phai dam bao
moi truong sinh thai, canh quan do6 thi. Vi vay viéc quan ly, giam sat cac khu do thi dang la
van dé cap bach dugc thyc hién, nhdm thong tin chinh xac va cap nhét vé tinh trang, xu huéng
cua cac h¢ sinh thai d6 thi giup cac nha quan ly theo doi bién dong va dé ra chién lugc dé
phat trién bén viing va cai thién cudc sdng cua cu dan d6 thi. Thanh phd H) Chi Minh 1a mot
trong nhitng thanh phd 16n véi téc d6 phat trién nhanh, dan cu tap trung dong dic voi gan 9
triéu dan [3] do d6 nghién ctru qua trinh d6 thi hoa tai thanh phé H6 Chi Minh c6 y nghia rat
quan trong. Muc tiéu ctia nghién ctru 1a sir dung anh vé tinh Landsat d¢é tinh toan, phan loai
va thanh 1ap ban do phan bd d6 thi tir d6 theo doi va danh gia qua trinh d6 thi hoa theo khong
gian va thoi gian.

C6 hai cach dé danh gia mirc d6 d6 thi hoa d6 1a dwa vao ti 1¢ phan tram gitra s6 dan d6
thi trén téng s6 dan hodc gitia dién tich d6 thi trén dién tich cua mot vung hay mdt khu vuc
[1]. C6 nhiéu phuong phap nghién ciru khic nhau dé nghién ctru qua trinh d6 thi hoa thong
qua dién tich d6 thi trong d6 vién tham 1a mot trong nhitng phuong phap thuong dugc st

Tap chi Khi twong Thiy van 2020, 720, 49-60; doi:10.36335/VNJHM.2020(720).49—-60  http://tapchikttv.vn/



Tap chi Khi tuwong Thiy van 2020, 720, 49-60; doi:10.36335/VNJHM.2020(720).49—-60 50

dung. Dt liéu vién tham c6 d phan giai khong gian cao va bao pht mat dat 1én cho phép thu
nhan thong tin bé mat Trai Pat, ngay ca nhiing ving ma con ngudi khong thé tiép can dugc,
gitip giai quyét cac van dé ¢ tam vi mo vé khong gian trong thoi gian ngan [2]. Tuy nhién do
dac tinh phirc tap cta 16p d6 thi, viéc nham 13n giira cac pho thuong xuyén xay ra, nén thuong
phai két hop thém céc dir liéu GIS bd trg dé mang lai két qua tét hon [2]. C6 rat nhiéu cong
trinh trong va ngoai nudc sir dung vién tham dé theo ddi qua trinh d6 thi hoa d6 1a dung cac
phuong phap phan loai truyén thong diwra vao cac kénh phd co sin cia cac anh [4-6]; phin
loai dwa vao céc chi s6 nhu IBI, NDISI, MNDISI [7-13], ... hodc két hop ca hai phwong phap
trén [2, 14]. Nghién ctru nay sir dung phuong phap phan loai két hgp cac kénh anh sin c6
clng v6i anh ti s6 va phan loai dya vao cac mat khong thim (MKT) duoc xem 1a dic trung
ctia 16p d6 thi. Cac MKT 14 cac bé mit nhan tao nhu mai nha, dudong giao thong, 16i di
b9,...duoc bao phu boi cac vat liéu khong thdm nhu bé tong, nhya duong, da va cac vét liéu
xay dung khac [15, 16]. Cac ddi tuong niy co gan mirc phan xa tai cac budc song khac nhau
nén cé thé sir dung phuong phéap phan loai c6 kiém dinh.

2. Phwong phap nghién ciru
2.1. Khu vyc nghién cuu

Thanh phd H6 Chi Minh nam trong khu vuc chuyén tiép giita mién Pong Nam Bo va
Pong bang song Ciru Long, bao gdm 19 quan va 5 huyén véi tong dién tich 2095,06 km?
(Hinh 1). Thanh phé c6 dia hinh thap dan tir bic xuéng nam va tir dong sang tay, c6 diéu kién
khi hau dic trung clia ving nhiét di gié mua can xich dao trong d6 mua mua tir thang 5 dén
thang 11 va mua kho tir thang 12 dén thang 4 ndm sau [17]. Theo két qua thdng ké diéu tra
dan s6 ndam 2019 thi dan s6 thanh phd khoang gan 9 triéu ngudi, mat do dan s trung binh
4363 nguoi/km? va ti 1& dan s6 thanh thi chiém gan 80% [3].
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Hinh 1. Ban d6 khu vyc nghién ciru.
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2.2. Dit liéu nghién curu

Dit liéu st dung trong nghién ciru bao gém: Dit liéu anh vé tinh da phd Landsat gdm
Landsat 5 va Landsat 8 duoc léy tir Lién doan khéo sat dia chat Hoa Ky vao cac thoi diém
01/02/1989, 09/01/1998, 11/02/2010 va 19/01/2019 (Bang 1) [18]. Dit li¢u anh dugc chon
vao thoi diém mua kho dé dam bao anh khong bi anh hudng ctia may. Cac kénh pho cua anh
Landsat 5 va Landsat 8 nam trong dai kha kién va hong ngoai; Dit liéu vector chira ranh giGi
cua khu vuc thanh phé HO Chi Minh; Dit liéu anh duoc léy trén Google Earth nham xac dinh
cac yéu t6 thuc phu, gitp lya chon chinh xéc cac diém khéng ché, thuén loi cho viéc hiéu
chinh hinh hoc ciing nhu phan loai; D liu khao sat thuc dia bao gém 70 diém mau duoc
khao sat vao nam 2018 vdi cac loai thuc phu khac nhau dugc thé hién trong Hinh 2 (25 mau
MKT, 25 mau mat thim (MT) va 20 miu mit nudc).

Bang 1. Dir li¢u anh v¢ tinh Landsat dugc st dung trong nghién ctru [ 18].

STT  Loai 4nh Landsat Ngay thu dnh D¢ phén gidi khong gian (m)
1 Landsat 5 TM 01/02/1989 30
2 Landsat 5 TM 09/01/1998 30
3 Landsat 5 TM 11/02/2010 30
4 Landsat 8 OLI_TIRS 19/01/2019 30

Hinh 2. Vi trf cac diém mAu khao sat nim 2018.

2.3. Phuong phap nghién cuu

3 Nghién ctru nay phan loai 16p do6 thi dua vao déc tinh cia MKT dugc thuc hién dua trén
vien tham va GIS theo quy trinh nhu Hinh 3.
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l—{ Thu thap dit liéu }—1
1]

: A o Dtr liéu thuc dia,
Anh vé¢ tinh Landsat Dtr liéu GIS Gougle Barth
v
l Hiéu chinh buc xa ‘
v
| Nén chinh hinh hoc H Tinh ti s6 kénh
l ’
Ghép kénh || Catanh t.hAeo k,hu vuc
nghién ctiru

Tao mau huin luyén
!

Phan loai ¢6 kiém dinh
! Panh gia d6 chinh xac
v
Thanh 1ap ban dd
!

Phén tich, danh gia két qua

Hinh 3. So d6 quy trinh thanh 14p ban db d6 thi hoa.

Vien tham

Dir li€u anh vé tinh Landsat sau khi duoc thu thap s€ tién hanh hiéu chinh birc xa chuyén
cac gia tri s6 sang gia tri phan xa va cac cong thirc hi¢u chinh nay tuy thudc vao loai anh
Landsat.

Poi véi dnh Landsat 5:

Céc gia tri & dang s nguyén dugc chuyén doi sang gid tri birc xa phd theo cong thirc
[19]:

Lyax—L
L, = MEX N — (Qcar, — Qcar miv) + Luin (1)
QcaL Mmax—QcAL MIN

Trong do6 L la gia tri birc xa phd (w/(m2.sr.um)); Qcar la gia tri diém anh hiéu chinh dinh
luong ¢ dang s6 nguyén; QcarmiN, Qcarmax 1a gia tri diém anh hiéu chinh dinh luong cuc
tiéu va cuc dai mg voi timg kénh tir thong tin dir liéu anh; Lmiv, Lmax 1a cac gia tri birc xa
phé cuc tiéu va cuc dai ing voi timg kénh tir thong tin dit liéu anh (w/(m?.sr.pm)).

Sau khi tinh dugc gia tri buc xa pho cia ting kénh, gia tri phan xa ph cua ting kénh
duogc tinh theo cong thirc sau [19]:

7l d?
Pp = ESUN ; sin6 @)

Trong do6 ppla gia tri phan xa phd; L 1 gia tri birc xa phd (w/(mZsr.um)); d 1a khoang
cach Trai Pat-Mit Troi (don vi thién van); ESUN; 1a cudng d6 birc xa Mit Troi dén khi
quyén (w/(m2pm)) (Bang 2); 0 1a goc cao do Mat Troi tir thong tin dit liéu anh.

Bang 2. Chi s6 ESUN2 dbi véi Landsat 5 theo ChKur [19].

Kénh Landsat 5
1 1957
2 1826
3 1554
4 1036
5 215
7 80,67
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Poi véi Landsat 8:

Viéc tinh toan gia tri phan xa pho doi voi Landsat 8 khong c6 moi lién h¢ vai gia tri buc
xa pho, nén c6 thé bo qua budce tinh gia tri burc xa pho cia tirng kénh ma chuyén sang tinh
truc tiép theo cac cong thire sau [20]:

p& = MpQCAL + Ap (3)

Trong d6 p) 1a gia tri phan xa phé khi khong hiéu chinh goc nghiéng Mit Troi; My, Ap 14
hé s6 ti 1¢ ing véi timg kénh tir thong tin dir liéu anh; Qcar 1a gia tri diém anh ¢ dang s6
nguyeén.

Khi c6 tinh dén goc nghiéng ctia Mt Troi thi gid tri cua phan xa phd dugc tinh theo cong
thae [20]:

/

p, =24 4)

siné

Trong do6 p, la gia tri phan xa phd; 6 1a goc cao dd Mit Troi tir thong tin dit 1iéu anh.

Bang 3. Khoa giai doan cho 3 loai dbi twong.

Yéu t6 nhan dang
Doi twong Anh mau Anh thyc dja Mau sac — cau trac — hinh dang
— kich thuéc

Tim — min — bat ky — khong ¢
dinh.

Xanh luc nhat —don 1€ — c6 goc
canh — nho.

Xanh luc nhat — tap trung — cd goc
canh —16n.

MT (Cay bui,
dét nong
nghiép,
rung
dat tréng, ...)
Xanh luc ddm — tép trung — bat ky
—16n.

Nau hong — don 1€ — ¢6 goc canh
— vira hoac 16n.
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Yéu t6 nhan dang
Doi twong Anh mau Anh thuce dia Mau sac — cau truc — hinh dang
—kich thuéde

Xanh dwong — min — bét ky —

Mt nude khong c6 dinh.

Sau khi tinh gia tri phan xa, cac anh nay dugc nin chinh hinh hoc, 1ap anh ti sb va tién
hanh ghép cac kénh lai v6i nhau. Cac dir liéu nay két hop voi dir liéu GIS dé cat anh theo khu
vuc nghién ctru sau d6 tién hanh tao mau huan luyén. Nghién ciru quan tim dén ddi twong d6
thi thong qua MKT nén sé& tao ba mau huan luyén gom: MKT bao gém cac bé mit nhan tao
nhu mai nha, duong giao thong, 16i di b9, ... dugc bao pht bdi cac MKT nhu bé tong, nhua
dudng, da va cac vat liéu xay dung khac; MT la cac ddi twong ty nhién bao gdm thyc vat va
dat ty nhién khac; Nudc bao gdbm song, ao, hd, dim lay, ... Cac miu huin luyén nay c6 nhiing
dic trung riéng khi sir dung t6 hop mau gia 543 véi anh Landsat 5 va 654 d6i voi anh Landsat
8 (chi tiét c6 thé xem trong Bang 3). Tiép theo tién hanh phén loai dua vao cac mau huin
luyén nay bang cach sitr dung phuong phap phan loai c6 kiém dinh xac suit cuc dai
(Maximum Likelihood Classification). Cac kénh anh ding dé phan loai bao gom: tét ca cac
kénh phan xa nam trong dai tir kénh kha kién dén hong ngoai [2] (d6i véi Landsat 5 gdm 6
kénh tir kénh 1 dén kénh 7 bo kénh 6 con d6i v6i Landsat 8 gdm 7 kénh tir kénh 2 dén kénh
9 bo kénh 8); anh ti s6 NIR/green (kénh 4/kénh 2 d6i voi Landsat 5 va kénh 5/kénh 3 déi voi
Landsat 8); anh ti s6 MIR/green (kénh 5/kénh 2 d6i v6i Landsat 5 va kénh 6/kénh 3 dbi véi
Landsat 8).

Két qua phan loai duge danh gia do chinh xac théng qua dir liéu thuc dia va Google
Earth cho d6 tin cdy cao véi do chinh xac toan cuc va hé s6 Kappa lan luot 14 94,28% va 0,91
(2019). Cac thoi diém con lai do khong c6 dit liéu thuc do gan voi thoi diém d6 nén duoc
danh gia qua phuong phap két hop khdo sat tryc quan trén anh v¢ tinh va anh lich su trén
Google Earth voi hé s6 Kappa 1an Iuot 13 0,85 (1989), 0,89 (1998), 0,88 (2010). Nghién ciru
ciing so sanh v6i sb liéu dién tich dat vao cac ndm 2000, 2011, 2018 [21-23]. Nam 2000 dién
tich dat ¢ 1a 16686ha trong khi d6 két qua dién tich MKT nam 1998 1a 9805,8ha. Két qua
dién tich MKT c6 thé 1a do dién tich d4t ¢ theo thong ké bao gom ca dién tich dat chua xay
dyng. Bén nam 2010 dién tich MKT 1 29624, 1 ha trong khi d6 dién tich dat & theo thong ké
ndm 2011 1a 23700 ha. Dién tich MKT cao hon so véi dién tich dat ¢ c¢ thé ngoai dién tich
MKT nim trong dién tich d4t & con c6 dién tich MKT thudc céc loai dat chuyén dung khac.
Tuong ty dién tich MKT nam 2019 1a 40215,3 ha trong khi d6 dién tich dat ¢ thong ké nam
2018 1a 28700 ha. Thém vao d6 nghién ctru ciing ¢ so sanh anh phén loai nam 2019 véi
diém mau khao sat thyc t& ndm 2018 thi két qua clng rat pht hop. Nhu viy cac két qua phan
loai dang tin cdy nén cac két qua nay dugc chuyén sang dit liéu vector dé xir 1y trén GIS.

GIS

Cac két qua phan loai dugc st dung dé chong 16p ban dd, théng ké, phan tich bién dong
trén GIS. Tat ca cac dir liéu nay duoc luu trir ¢ dang vector dudi dinh dang “.shp” giup thuan
tién trong qua trinh x ly, phan tich, danh gia va thanh 1ap ban do sau nay.
3. Két qua va thao luin
3.1. Két qud phan logi nam 1989, 1998, 2010 va 2019
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Hinh 4. Ban 46 phén loai céac abi tuong tai thanh phé Hb Chi Minh qua cac nam.

Tir cac ban d6 phan loai cac ddi tugng cho thay phan bd MKT & thanh phé Ho Chi Minh
khong déu tap trung cha yéu tai cac khu vuc ndi thanh (Hinh 4). Theo thoi gian tai thanh phd
Ho Chi Minh ¢6 sy phan b6 lai cac khu d6 thi voi sy mo rong thém cac khu d6 thi cii di c6
tur nhiing ndm trudc va xuét hién thém nhitng khu d6 thi méi ¢ cac khu vuc ven ndi thanh va
ngoai thanh. Cac khu d6 thi dang c6 xu hudng phat trién manh tir khu vuc noi thanh tién dan
1én phia bic, dong bac va tiy bac thanh phd voi mat do d6 thi ngay cang day dic ¢ cac khu
vuc ndi thanh va thua thdt & ngoai thanh. V& phan bb khong gian do thi néu xét theo phan
chia don vi hanh chinh quan, huyén thi nam 1989 cac khu d6 thi tdp trung chu yéu d tam
quan ndi thanh bao gdm quén 1, 3, 4, 5, 6, 10, 11, Pha Nhuan va xuat hién thém 3 khu do thi
hoéa tai quan 8, Tan Binh, Binh Thanh. Sy tap trung cac khu do6 thi hoa tai ba quan nay van
con thua thét (Hinh 4a). Dén nam 1998 ngoai cac khu d6 thi da c6 tir nam 1989 phat trién
manh, ngay cang day dac con xuét hién thém cac khu d6 thi méi & quén 7, Tan Phu, Go Vép,
Thu Ptc va mot vai noi & quén 12, Binh Tan (Hinh 4b). Tuong tu dén nam 2010 céc khu do
thi cii tir ndm 1998 tiép tuc md rong va phat trién va xudt hién thém cac khu d6 thi & cac
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quan, huyén vung ven nhu quan 2, 9, huyén Binh Chanh, Hoc M6n va Nha B¢ véi xu hu.'crng
¢ cdc quan trung tdm mat do do thi ngay cang day déc con nhimg quén, huyén méi van con
thua thét (Hinh 4c). Dén nam 2019 thi qua trinh d6 thi hoa déu xdy ra & tat ca cic quan,
huyén ngoai trir huyén Can Gid, Nha Bé, Ca Chi ¢ 16p d6 thi phan bd rai réc tai cac truc
duong chinh va tai cac khu cong nghiép, dan cu (Hinh 4d). Qua trinh d6 thi hoa ¢ thanh phd
H6 Chi Minh ¢6 xu hudng mé rong tir trung tim ra cac quan, huyén ngoai thanh dic biét phat
trién manh 1én phia béc, tiy bac va dong bic thanh phd.

3.2. Phan tich bién dong dién tich qua cac nam 1989, 1998, 2010, 2019

Két qua tir Hinh 5 cho thiy c6 su thay ddi theo chiéu hudng ting dién tich MKT, giam
dién tich MT va dién tich mdt nudc hau nhu khong thay d6i nhiéu. Nam 1989 dién tich MKT,
MT, nude 1an luot 12 3783,6 ha (1,8%), 182827,5 ha (87,3%), 22894,9 ha (10,9%) trong tong
sO dién tich dat toan thanh phd. Dién tich MT ¢ nam nay chiém ty 1¢ rt 1on, con dién tich
MKT khong dang ké. Dén nam 1998 dién tich MT giam con 176020,4 ha chiém 84%, dién
tich MKT tang 1én 9805,8 ha chiém 4,7% d6i véi MKT va dién tich mit nu6e chiém khoang
11,3%. Nam 2010 dugc xem la nam bung nd d6 thi v6i dién tich MKT lic nay la 29624,1 ha
chiém 14,1% gip 3 1an so voi nam 1998, dién tich MT giam dang ké con 157156,8 ha (75%)
va dién tich mit nuéc ciing giam con 22725 ha (10,9%). Su bung nd nay mét phan 1a do
chuyén doi myc dich sir dung dét tir dat nong nghiép sang dat xdy dung trong nhiing thoi ky
sbt dat dai, hoat dong bat dong san dién ra manh mé& 1am cho dit dé thj tang nhanh, mot phﬁn
do su bung nd déan sb tir sy nhép cu tir vung néng thon vao thanh thi. Pén nam 2019, dién
tich MKT d4 1a 40215,3 ha chiém 19,2%, MT 1a 147862,9 ha chiém 70,6% trong tong dién
tich dat ty nhién cta toan thanh phd. C6 thé thay trong qua trinh d6 thi hoa tir nam 1989 dén
nam 2019, sau mét qua trinh dai dich chuyén co cAu sir dung dét thi dién tich MKT tinh dén
nam 2019 duoc thém vao 17,4% dién tich con MT bi 15y mat 16,7% dién tich tir ndm 1989
(Hinh 6). Néu khong xét dién tich Can Gio thi dién tich MKT nam 2019 chiém t&i 28% tong
dién tich. Su bién dong theo khong gian ctia MKT nam 2019 so v6i nam 1989 duoc thé hién
1d trong Hinh 7 cho thay MKT c6 xu huéng mé rong ra khu vuc xung quanh dic biét 1a phia
bac, dong bic va tdy bic thanh phd. Trong vong 30 nim dién tich MKT di ting 36431,7 ha
twong tng véi téc do ting trung binh 1214,4 ha/nam.
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Hinh 5. Biéu dd co cdu cac ddi twong qua cac ndm 1989, 1998, 2010, 2019 tai thanh phd HO Chi Minh.
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Hinh 7. Ban d6 phan bd MKT tai thanh phé H6 Chi Minh ndm 2019 so v&i nim 1989.

Biang 4. Thong ké phan trim dién tich MKT so véi tong dién tich timg quén, huyén qua cac nim.

Quén, 1989 1998 2010 2019  Quién, 1989 1998 2010 2019
huyén (%) (%) (%) (%)  huyén (%) (%) (%) (%)
1 472 639 692 68,8 Binh Chanh 01 06 93 180
2 03 32 235 319 BinhTéan 07 62 497 665
3 542 79,1 83,6 792 BinhThanh 123 432 552 579
4 49,1 76,1 828 77,0 CanGio 01 o1 12 17
5 72,1 783 835 79,1 CucChi 02 04 57 82
6 423 703 91,0 888 GoVip 34 384 71,0 806
7 19 104 392 449 HocMon 02 18 163 296
8 13,7 27,6 585 63,0 NhaBe 02 07 108 156
9 03 19 160 273 PhaNhuan 40,0 770 834 819
10 46,3 750 80,4 81,5 TanBinh 21,6 530 635 657
11 57,1 81,2 86,1 83,9 TanPhi 41 388 81,5 86,1
12 03 62 368 581 Thibuc 16 108 447 599
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Xét theo don vi hanh chinh thi nam 1989 dién tich MKT tai tAm quén ndi thanh chiém ti
1€ cao trén 40% d6 1a Quan 1, 3, 4, 5, 6, 10, 11, Phi Nhuan (Bang 4). Quan 5 co phﬁn tram
dién tich MKT cao nhat trong tam quan nay véi 72,1% va quan Phii Nhuan c6 phﬁn tram dién
tich MKT thap nhat v&i 40%. Nhu vay trong thoi gian nay 8 quan ké trén di 1a nhimg khu
vuc d6 thi va néu ldy quan 3 1am trung tdm thi ban kinh cta khu vuc d6 thi nay 1a khoang
6km. Ciing trong thoi gian nay cac quén 8, Binh Thanh, Tan Binh bat ddu c6 qua trinh db thi
hoéa vé6i phan trim dién tich MKT lan luot 14 13,7%, 12,3% va 21,6%. Dén nam 1998 dién
tich MKT tai tam quan ndi thanh t1ep tuc dugc mé rong nhanh voi ti rat cao trén 60% trong
d6 quan 11 co ti 16 cao nhat (81,2%) va quan 1 ¢é ti 16 thap nhit (63,9%). Quan 8, Binh Thanh
va Téan Binh ¢6 qua trinh d6 thi hoa tiép tuc dién ra manh m& vdi ti 1¢ dién tich MKT lan luot
1a 27,6%, 43,2% va 53%. Trong thoi gian nay ban kinh khu vyc d6 thi da ting dén 7km.
Ngoai ra, ciing trong thoi gian ndy qué trinh d6 thi hoa ciing bat dau dién ra tai cic quan ving
ven d6 1a quéan 7 (10,4%), 12 (6,2%), Binh Tan (6,2%), Go Vap (38,4%), Tan Phu (38,8%),
Thu Buc (10,8%). Nam 2010 dién tich MKT tai 17 quén ké trén tiép tuc dugc mo rong va
phat trién v6i phan trim dién tich MKT cao nhét va thap nhat 1an luot tai quan 6 (91%), quan
12 (36,8%) va ban kinh khu vuc do thi 1én dén 17km. Qua trinh d6 thi héa tiép tuc mo rong
ra cac quan, huyén khac nhu quan 2 (23,5%), 9 (16%), Binh Chanh (9,3%), Hoc Mdn
(16,3%), Nha B¢ (10,8%). Qua trinh d6 thi hoa dién ra tai hau hét cac quan, huyén trong nam
2019 ngoai trur cac huyén ngoai thanh c6 ti 1€ MKT thép do6 1a huyén Can Gio (1,7%), Ca Chi
(8,2%), Nha Be (15,6%) va ban kinh khu vuc d6 thi da mé rong 1én dén 19 km.

Cung véi qua trinh d6 thi héa thanh phd HO Chi Minh 1a qua trinh phéan b6 lai dan cu
cua thanh phé Néu nhu trong hai thoi ky 1979-1989 va 1989-1999 dan s6 thanh ph tang
chi yéu do yéu tb tu nhién thi trong nhimg nam gin day dan sb thanh phd ting chu yéu 1a
tang co hoc [24, 25]. Véi nhu cau viée 1am ting cao, luong dan cu tir cic ving mién do vé
thanh phd ngay mot dong va cé xu hudng cac dong dan cu dich chuyén tir cac quan ndi thanh
ra cac quan, huyén ving ven. Didu nay doi hoi phai tap trung dau tu xdy dung nha &, co s&
ha tang va cac cong trinh kién tric cho cdc quan, huyén méi ndy nham cai thién doi sdng d6
thi va tao bd mat d6 thi phat trién toan dién.

4. Két luan

Su phan b khong gian ciia d6 thi thong qua cac bé mit khong tham qua cic nam tai
thanh phé H6 Chi Minh khong dong déu. Trong vong 30 nim tir nim 1989 dén niam 2019,
khu vuc d6 thi phat trién manh theo hudéng mé rong tir khu vuc trung tdm ra cac khu vuc
xung quanh va c¢6 xu hudng tién dan 1én phia bac, dong bac va tiy bac cua thanh phd. Cac
khu d6 thi c6 xu huéng mé rong dién tich theo khong gian, phu kin gan hét quy dat & khu
vuc ndi thanh va dang tién dan ra cac khu vuc lan can va ngoai 6 thanh phé. Khu vuc ngoai
thanh da va dang xuat hién thém cac khu d6 thi méi. Qu4 trinh d6 thi hoa ¢ thanh phd Ho
Chi Minh dién ra ngdy cang manh mé théng qua dién tich MKT ngiy cang ting véi phan
tram dién tich qua cac nam 1989, 1998, 2010, 2019 1an luot 13 1,8%, 4,7%, 14,1%, 19,2% va
téc d6 ting trung binh hang nam 14 1214,4 ha/nam. Két qua nghién ctru sé 1a co s hitu ich
giap cac nha quan ly theo doi bién dong va ra cac chién lugc phat trién bén viing va cai thién
cudc song do thi, dong thoi cling gitp ich cho viéc xem xét, danh gia tac dong cia do thi hoa
len moi truong séng va su thay doi nhiét d6 cua do thi trong bdi canh bién déi khi hau toan
cau hién nay.
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Application of remote sensing and GIS to monitor the
urbanization process in Ho Chi Minh city in the period 1989-2019

Lam Van Hao'", Le Thi Pha Mi!

! Faculty of Physics and Engineering Physics, University of Science, Vietnam National
University, Ho Chi Minh city; lvhao@hcmus.edu.vn.

Abstract: This study interpreted Landsat satellite image by using ENVI and ArcGIS
software to monitor the process of urbanization in Ho Chi Minh City in the period 1989—
2019 through impervious surfaces with a Kappa coefficient above 0.85. The research results
showed that urban tended to widen from the city center to suburban and tended to spread to
the north, the northeast, and the northwest of the city focused particularly on main roads in
suburban areas. The impervious surface area increased 36431.7ha with an average growth
rate of 1214.4 ha/year. Also, the urban area’s radius was expanded from 7km to 19km in
the period 1989-2019.

Keywords: Impervious surfaces; Urbanization; Ho Chi Minh City; Remote sensing; GIS.
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Tém tat: Nghién ctru ing dung mo hinh MIKE NAM va MIKE HYDRO dé mé phong
dong chay dén hd Dau Tiéng tir d6 tinh toan diéu tiét ho theo cac kich ban bién d6i khi hau
(BPKH). Két qua tinh toan ngudn nudc dén ho cho thiy sy bién thién rd rét dong chay theo
mua. Chénh léch giira nam nhiéu nudc va nam it nudc ciing rat dang ké, nim nhiéu nude co
dong chay dén trung binh hon 170 m?/s trong khi nam it nuéc khoang 36 m/s. Ngoai ra, sy
thay d6i 16p phii mat dém ciing 1a nhan t6 anh hudng dén ché do dong chay. M6 hinh MIKE
HYDRO di ching minh tinh hiéu qua van hanh thong qua trudng hop kiém dinh muc nuée
va dung tich ho trong 4 nam (2012—-2015) va diéu tiét Iii cho tran 1i 16n ndm 2000. Két qua
nghién ctru dwa vao quy trinh van hanh dé diéu tiét hd tmg véi cac truong hop dung tich 1
nho hon myc nuée dang binh thudng hay muc nude don li ciia ho chira. Nghién ctru cho
thiy bo mo hinh c¢6 kha nang tmg dung hiéu qua vao trong quan 1y, quy hoach va hd tro van
hanh hop 1y hé Dau Tiéng nham dam bao an toan cho viing ha du song Sai Gon.

Tir khéa: Piéu tiét ho; Van hanh ho chtra; Ho Dau Tiéng; Bién d6i khi hau.

1. Mé diu

Ho chira 1a mot loai cong trinh dugc xay dung dé khai thac, sir dung tong hop ngudn
nude vao muc dich phat trién kinh té—xa hoi va phong tranh giam nhe thién tai. Ty vao
truong hop cu thé, cac ho chira thay lgi co thé c6 mot hodc nhiéu nhiém vu nhu: cép nudc cho
ndng nghiép, cong nghiép, sinh hoat hodc phuc vu cac nganh kinh té khac nhu phat trién giao
thong, phat dién, du lich, ... HO chtra nude thuong dem lai nguén loi rat 16n, 14 tién dé cho su
phat trién bén viing kinh té, xa hoi va moi truong khu vye. Chinh vi thé, dén nay da c6 hang
triéu ho chira nude dugc xay dung nhu: Hb chita Acyan & Ai Cap dugc xay dung vao nam
1960 véi dung tich 16,2 ty m?; HO chira Tam Hiép ¢ Trung Quoc v6i dung tich ho 38 km?,
dung tich phong 1i 22,38 km3, dién tich mat hd ¢ cao trinh thiét ké 1a 632 km2, nha may thuy
dién 16n nhat thé gidi v6i cong suat 22,4 GW,...

Theo tién trinh phat trién hd chtra nudc, cac nha khoa hoc trén thé gidi da tién hanh
nghién ctru giai quyét cac van dé lién quan dén quan 1y van hanh ho chira da muc tiéu voi viée
st dung nudc cho nhiéu myc dich khac nhau, nhim nham khai thac t6i da tiém ning cua ho,
d6ng thoi han ché toi mirc thap nhat nhimng tac dong bat loi xay ra trong qua trinh khai thac,
van hanh hd chtra. Nhiéu mé hinh toan du bao 1&, mé phong qua trinh truyén 1i tir mua trén
lwu vyc da ra doi, trong 6 d6 mo hinh mua dong chay NAM (mét phan ctia bd mo hinh
MIKE cua Vién Thuy luc va Méi trudng Dan Mach-DHI) di va dang dugc tmg dung nhiéu
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trén thé gidi [1-4]. Cong tac quan Iy van hanh cac hd chira trén thé gidi da c6 nhimng thanh tyu
16n, ca vé cOng cu tinh toan, thiét bi do dac, giam sat va hé théng diéu hanh.

Hb chira nude ¢ nuéde ta méi duge phat trién manh vao my thap nién gan day, viéc diéu
tiét hd nhadm dam bao an toan cong trinh hd dap va ha luu 1a mot cong viée tién quyét. Trong
b4o cdo ctia Uy ban Lién Chinh phu vé BDKH (IPCC) va kich ban B6 Tai nguyén va Moi
truong cong bd nim 2016 di co nhic dén rang: Viét Nam la mot trong nhitng qudc gia bi anh
huong ning né ciia BDKH [5-8]. Trong nhitng ndm qua, tic dong cia BDKH c6 thé nhan
théy nhu: mua trai mia, mua cuc doan xuit hién thuong xuyén, 10 lut, han han kéo dai, nhiét
d6 cao bt thuong, ... dang anh huong xau dén moi truong va cong tac van hanh ciing nhu
quan 1y hd chira. Hang nam, ngép ¢ ving ha du hd Dau Tiéng nhu TP. HCM, Binh Duong di
gdy thiét hai vé co so ha ting va 1am giam tdc do phat trién ciia vung kinh té nang dong nhat
ca nudc. Mot trong nhiing nguyén nhén gy ra ngép ¢ ha du ho Dau Tleng 1a viéc xa 1t trong
mua mua. Nhitng nam gén day, cung vo1 sy phat trién kinh té ciia dat nudc, nha nudc da dau
tu nhidu cho khoa hoc, mét 6 dé tai, du 4n nghién ctru vé ho chita da duoc thyc hién nham
phat huy tdi da hiéu qua sir dung nudc, dong thoi ngan chin nhing tac dong bat loi trong qua
trinh quan 1y van hanh, trong s6 d6 phai ké dén nhimng nghién ctru c6 lién quan dén hd Dau
Tleng [9-12].

V6i cac nghién ctru cho nhiu hd chira 10n trén thé gidi di phan nao cho thay, kha ning
mg dung rong rai bd mé hinh MIKE vao thyc té san xuat. Trong nghién ctru nay tng dung
mo hinh MIKE NAM va MIKE HYDRO nham: (i) Tinh toan dong chay dén ho va diéu tiét
cho hd Dau Tiéng; (i1) Piéu tiét hd dua trén cac kich ban BPKH cua Bo Tai nguyén va Moi
truong 2016 theo kich ban RCP 4.5 va RCP 8.5 véi hai mbc thoi gian nam 2025, 2030. Véi
muc tiéu gop phan hién dai hoa cong tac quan 1y va van hanh hé thdng hd chira ving Dong
Nam B9, timng budc dam bao an toan trong phong lii trong diéu kién BDKH ngay cang phtic
tap.

2. Phwong phap nghién ciru va thu thap tai li€u

2.1 Gioi thiéu khu viec nghién ciru

Hb Dau Tiéng duoc xay dung ¢ thuong luu séng Sai Gon, tai ngd ba Dau Tiéng, huyén
Dau Tiéng, tinh Binh Duwong, trai dai tir 11°12° t&i 12°00° vi do Bac va tir 106°10° dén
106°30° kinh do Pong, cach TP. HCM khoang trén 100 km theo duong lién tinh. H5 Dau
Tiéng 1a mét trong nhiing ho chira 16n nhat Viét Nam, c6 toan bd dién tich mat nude 13 27.000
hecta, strc chira 1580 triéu m?, trong d6 dung tich hitu ich 13 1110 triéu m?. H6 Dau Tiéng c6
nhiém vu diéu tiét 1i va kiém soat min & ha luu, dy trir nuée ngot va cp nudc tudi cho cac
tinh Tay Ninh, Binh Duong, Binh Phudc va TP. HCM.

Trong nhitng nim gan ddy, tinh hinh thoi tiét dién bién kho luong thi nhitng tran mua 16n
trén 100 mm xuat hién nhiéu hon, mua 16n két hop véi triéu cuong trén séong Sai Gon cong
v6i xa lil & cac ho thuong ngudn da gay ra ngap ung khong chi khu vyc TP. HCM ma con
nhiéu khu vuc ven song Sai Gon thudc tinh Binh Duong gay thiét hai to 16n vé co s6 ha tﬁng,
san xuat néng nghiép va lam giam tdc do phat trién kinh té ving. Dé giam thiéu 1ii lut cho
ving ha du, nhiéu giai phap di dugc nghién ctru, d& xuat nhu nao vét kénh phan 1ii qua song
Vam C6 Pong, 1am ho diéu hoa dé cham i, dap dé, nang cao dap.,... Tuy nhién, cac giai phap
phi cong trinh con it dugc nghién ctru. Thém vao d6, ché do thuy vin cua ho da c6 sy thay doi
do dién tich rimg dau ngudn giam, sy phat trién ciia co s¢ ha tang, chuyén dat canh tac ciing
da tac dong manh mé dén viéc van hanh va quan ly hd nhit 1a trong mua I{i.
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Hinh 1. Ban d6 vi tri luu vuc hd Dau Tiéng.
2.2. M6 hinh MIKE NAM, MIKE HYDRO Basin

2.2.1. M6 hinh thuy van MIKE NAM

Mo hinh NAM 1a m6 hinh cai tién tir mé hinh Nielsen—Hansen, dugc cong bd trong tap
chi “Nordic Hydrology” nim 1973, sau ndy dugc DHI phét trién va doi thanh NAM
(Nedbor—Afstromnings Model). Cau triic md hinh NAM duoc xay dung trén nguyén tic cac
h chira theo chiéu thang dimg va cac ho chira tuyén tinh, gdm c6 4 bé chira theo chiéu thang
dung [13]. Trong d6 mdi bé chira dic trung cho mot méi trudng cd chira cac yéu t gy anh
huong dén qua trinh hinh thanh dong chay trén luu vuc. Cac bé chira duge lién két v6i nhau
béng cac biéu thirc toan hoc. Qua d6 sy hinh thanh dong chay trén luu vyc duge mo ta gén
gidng voi hién tuong thyc te Cac bé chira d6 gom Bé tuyét (chi ap dung cho ving co tuyet)
bé mit, be sat mat hay bé tang ré& cay va bé ngam. M6 hinh NAM thudc loai mé hinh tat dinh,
thong sb tap trung, va 1a mé hinh md phong lién tuc. Trong nghién ctru nay, mé hinh NAM
dugc tng dung dé tinh todn dong chay dén ho chira. Dir liéu dau vao ctia mo hinh 13 mua, boc
hoi tiém nang va nhiét do. Ung v6i cac kich ban BDKH, thay ddi nhiét 6 va lugng mua s€
anh huong t6i dong chay dén ho chira thuong luu khu vyc nghién ctu.

2.2.2. M6 hinh thay van luu vuc MIKE HYDRO BASIN

M6 hinh MIKE HYDRO Basin [14] 1a mét cong cu can bing gitta nhu cau vé nudc va
nudce c6 san theo cach toi wu nhét gitp cho cong tac dicu tiét hé thong thiy loi, quy hoach luu
vuc séng tong hop va quan 1y tai nguyén nude do DHI xay dung, ddy 1a mot mé hinh toan hoc
thé hién mot luu vuc song bao gdm cau hinh cua cac song chinh va cac song nhanh, cac yéu tb
thily van cta luu vuc theo khong gian va theo thoi gian, cic cong trinh, hé thong sir dung
nudc hién tai va tuong lai va cac phuong an str dung nude khac nhau. MIKE HYDRO Basin
duogc xay dyng theo kiéu mé hinh mang ludi, trong d6 song va cac nhanh hop luu chinh dugce
biéu dién bang mot mang ludi bao gdm cac nhanh va cac niat. Nguyén Iy tinh toan diéu tiét
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dong chay trong hd chira dya vao hé phuong trinh can bang nudc cung voi cac duong dic
trung, tham sO mo ta dac tinh cua h¢ thong cong trinh [15].
— Phuong trinh can bang nudc:

Z =01 - q:(t) (1)

Trong d6 Q(t) 1a lvong nude dén hd theo thoi gian (m?/s); qr(t) 1a lwong nudce ra khoi hd
1a Iuu luong xa qr (t) qua cong trinh (m%/s); dV/dt thay d6i lugng nude trong hd theo thoi gian
(m?). Giai hé phuong trinh trén xac dinh dwoc duong qua trinh luu luong xa gx(t) su thay d6i
muc nude va dung tich cia hd chrra.

MIKE HYDRO Basin bao gdm cac modun: mua—dong chay (NAM), mang ludi hd chira
(Reservoir Network) va md phong (Simulation). Cac nat dugc thiét 1ap trong mé hinh gom:
Nut don (Simple node), nat luu vuc (Catchment node), ntt hd chira (Reservoir) va niit nhu
cau nudc (Water user definitions).

Muc tieu
L 5

Hinh 2. So d6 téng quat cac modun ciia md hinh MIKE HYDRO BASIN.
2.3. Phurong phdp nghién ciru va thiét ldp mé hinh

2.3.1. Phuong phap xay dung kich ban bién d6i khi hau cho khu vyre hd Dau Tiéng

Phuong phap chi tiét hoa dong luc dugc st dung dé xay dung kich ban BDKH d6 phan
giai cao cho lvu vie Ho Dau Tiéng gdm kich ban trung binh RCP4.5 va kich ban cao RCPS.5.
Bdén mé hinh khi hau khu vie dugc ap dung bao gom: CCAM, RegCM, PRECIS va cIWRF.
M&i mé hinh ¢6 cac phuong an tinh toan khac nhau dua trén két qua tinh toan tir cac mé hinh
toan cau cua IPCC [8].

2 3/ a \\,
‘\__ o
Hinh 3. So d6 mé ta qua trinh chi tiét hoa dong lyc d6 phan giai cao [8].

Trong kich ban BDKH cho Viét Nam sir dung: Su thay ddi ctia nhiét do va mua duoc so
sanh vai thoi ky co sé 1986-2005, déy ciing 1a giai doan dwoc IPCC dung trong bo céo 1an
thtr nam [6-8].

Dbi v6i nhiét do:

ATfuture = T*future - T1*986—2005 (2)
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boi voi luong mua:

ARfuture — (R future_R1986 2005) % 100 (3)

Ri9g6-2005

Trong d6 ATfuure 12 bién doi ctia nhiét d6 trong twong lai so véi thoi ky co s (°C); T future
14 nhiét d6 twong lai (°C); T" 19862005 1a nhiét 6 trung binh ctia thoi ky co s¢ (°C); AR future 12
bién ddi cua lrong mua trong twong lai so vai thoi ky co so (%); R fuwre 14 lwong mua tuong
lai (mm); R 19862005 1 lugng mura trung binh cua thoi ky co s¢ (mm).

Mo hinh khi hau dong lyc ¢6 wu diém 1a mé phong t6t cac qua trinh vat 1y va hoa hoc
trong khi quyén, tuy nhién kho phan anh dugc cac yéu t dia phuong va mé hinh déu ton tai
sai s6 hé thong nhét dinh. Dé khic phuc didu nay, phuong phéap thong ké (hiéu chinh phan vi—
Quantile Mapping) dugc ap dung dé hiéu chinh két cia mé hinh theo s liéu thyc do tai tram
quan trac [12, 16-17].

Qua phan tich va danh gia sai s6 ké thira tir kich ban BDKH va NBD niam 2016 [8]: da
chon duoc tong cong 12 phuong an tinh toan tét nhat ciia bdn mo hinh dé xay dung kich ban
BDKH chi tiét cho khu vuc nghién ctru. Trong do, ddi véi nhiét d6 1a luya chon 08 phuong an
ctia ba md hinh (04 phuong 4an CCAM, 03 phuwong an PRECIS va 01 phuong an clWRF); d6i
v6i lugng mua 14 Iya chon 03 phuong 4n cia md hinh PRECIS [8]. Panh gia két qua ctia 4 mo
hinh khi hau dugc 4p dung ¢ Viét Nam cho théy, cic mo hinh déu mé phong kha tot nhiét do
trén hau hét cac khu vuc cua Viét Nam, chi riéng mo hinh cIWRF c6 sai s6 hé théng tuong
d6i 16n. Két qua tinh toan vé luong mua c6 su khac biét giita cic mo hinh d6i véi cac ving
khi hau cua Viét Nam. Trong do, m6 hinh PRECIS cho két qua tinh toan tdt hon so véi cac
mo hinh con lai [19]. Pé dam bao mirc do tin cy, kich ban bién doi khi hau d6i v6i nhiét do
duogc xay dung theo két qua tinh toan ctia ca 3 mé hinh v6i 8 phuwong an, kich ban bién déi cua
lugng mua dugc xay dung dua trén két qua tinh toan tir 3 phuong an cia mé hinh PRECIS.

2.3.2. Thiét 1ap mé hinh thuy vin

Céc s6 liéu dong chay dén duoc tinh toan tir mé hinh NAM. Thu thap tai licu, sb liéu khi
tuong thiy van tir cac tram khoang 10 nam (tir nam 2007-2016) véi dang s6 liéu trung binh
ngay.

— S liéu khi tugng: St dung 6 tram do mua thudc khu vuc nghién ctru: Loc Ninh, Déng
Ban, Katum, Chon Thanh, Phuéc Long va Déng Xoai.

— S4 liéu nhiét do, bdc hoi tram Tay Ninh, D@)ng Xoai, Phudc Long.

— 86 liéu thity van: luu luong vé ho va luu lwong xa hd Dau Tiéng.

— Swr dung ban d s6 do cao (Digital Elavation Model-DEM).

a. Phan chia lvu vuc

PHAN CHIA TIEU LUU VUC TREN HE THONG SONG DONG NAI

—

Hinh 4. Phan chia luu vuc tinh toan.

Cac luu vuc duge xac dinh ranh gidi trén co sd dir liéu pén dd sb d6 cao DEM véi do
phén giai 30 m x 30 m va st dung cac Tool trong Arcgis dé phan chia luu vyc dudi dang
shapefile tiu luu vuc. Dién tich cac luu vuc trinh bay trong Bang 1.
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Bang 1. Dién tich cac tiéu luu vuc khu vue nghién ctu.

STT Tén luu vue Tiéu luu vue Dién tich (km?)  Tdng dién tich (km?)
1 Luu vyc hd Dau Tiéng LVI 884,663 2644,25
LV2 829,276
LV3 155,259
LV4 305,296
LV5 469,752
2 Luu vuc song Bé Phuoc Long 3987,06 6273,77
Phuoc Hoa 2286,71

Két qua phan chia lwu vuc ving nghién ciru dugc thé hién 1an luot ¢ hinh 4 cho thiy luu
vuc ho Dau Tiéng va luu vyc song Bé phu hop vai thue té luu vuc hirng nudc.

b. Tinh trong s6 muwa

Dé tinh toan trong s6 mua bang phuwong phap da giac Thiessen, can ¢é dit liéu phan dinh
tiéu luu vuc va dir liéu mua (6 tram do mwa). Co s& ciia phuong phap 1a coi lwong mua do
dugc 6 mot vi tri ndo do trén luu vuc chi dai dién cho lugng mua cia mdt khu vuce nhat dinh
quanh nd. Dién tich ctia khu vuc d6 dugc khéng ché boi cac duong trung truc cia cac doan
thang ndi lién cac tram véi nhau va dudng phan luu (Bang 2).

Tién hanh hiéu chinh mé hinh bang phuong phap thir sai nhiéu lan, sir dung céac chi tiéu
dé danh gia do tin cay cta bo thong s6. B thong sé sau khi hiéu chinh trong mo hinh NAM s&
duoc st dung dé tinh toan bién cho md hinh thuy van luu vuc.

Bang 2. Trong s6 mua theo phwong phap Thiessen cho cac TLV.

Trong so tram muwa

LocNinh Chon Thanh Katum DdngBan Phuéc Long Pong Xoai

STT  Luu vue

1 LV1 1

2 LV2 0,199 0,437 0,36 0,00382

3 LV3 0,488 0,512

4 LV4 0,0913 0,909

5 LVs5 0,314 0,686

6 Phuoc Long 0,972 0,0284
7 Phuoc Hoa 0,115 0,205 0,52 0,15

— Thoi gian tinh toan: nim 2016 d¢ hiéu chinh m6 hinh va kiém dinh mé hinh trong 3 giai
doan: giai doan 1 tr 2011-2015, giai doan 2 ttr 2007—2010 va nam 1{ (ndm 2000).

— Budc thoi gian tinh At = 1 ngay.

— Swr dung luu lwong vé hd Dau Tiéng dé hiéu chinh kiém dinh mé hinh.

2.3.3. Thiét 1ap mo hinh diéu tiét hd

Tir bo thong sé md hinh NAM da hiéu chinh va kiém dinh, tinh toan phan b dong chay
dén ho chura theo nam dién hinh trung binh nuéc, nhiéu nudc (25%), it nudc (75%, 85%),
xudt két qua mua, bdc hoi, luu lugng vé 1am dit liéu dau vao cho mé hinh MIKE HYDRO
Basin.

a. Phan chia luu vuc

Két qua phan chia céc tiéu luu vyuc trong mé hinh MIKE NAM duoc lién két vao mé hinh
MIKE HYDRO nham thiét 1ap luu vuc va mang ludi tinh toan trong mé hinh MIKE HYDRO
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Hinh 6. Thiét I4p luu vye va mang ludi hd trong mé hinh.

Mang ludi tinh toan thé hién & Hinh 6 bao gom: 8 nhanh song, 17 nut tinh toan va 7 tiéu
Iwu vire. C6 2 nat hd 1a hd Dau Tiéng va hd Phude Hoa va 1 nat nhu ciu nude (nham tinh toan
diéu tiét hd Dau Tiéng khi c6 bd sung nuée tir hé Phudc Hoa).

Dit liéu can thu thap lién quan dén ho chira: lvu luong x4 qua cira va cac cdng, cac thong
sO co ban ctia hd chira, quy trinh van hanh hd, duong phong pha hoai, dudong han ché cap
nudc, cac quan h¢ dac tinh long ho, ...

— Piéu kién ban dau va dit liéu bién: Piéu kién ban diu bao gém cac thong sb co ban cua
mo hinh (muc nuée chét ciia hd Z.= 17 m, MNDBT Hy: = 24,4 m, muc nudc li thiét ké 25,1
m).

— Hiéu chinh, kiém dinh mé hinh: Kiém tra muc nude hd va dung tich ho tir ndm 2012
dén nam 2015 sau d6 dung nam 1d déc biét 1on (ndm 2000) dé kiém dinh mé hinh nham xem
xét kha nang mo6 phong van hanh xa theo thyc té ctia hd.

b. Xét bai todn diéu tiét lii cho hé Dau tiéng theo quy trinh van hanh ho

Céc truong hop diéu tiét: Dong chay dén ho Dau Tiéng sau khi c6 bo sung tir hd Phudc
Hoa 1a 50 m¥/s lién tuc va khong thay doi theo quyét dinh ciia B6 Nong nghiép va Phat trién
n6ng thon [20]. Chon tinh toan cho trudong hop ndm trung binh nuée lam nam hién trang dé
thién vé cap nuge an toan. Day cing la truong hop d& xay ra nhat. Dya theo quy trinh van
hanh hd, tién hanh diéu tiét hd Dau Tiéng theo hai cao trinh myc nudc dén li khac nhau:

— Trudng hop 1: Cao trinh muc nudc hd Zns = +23,30 m xuit hién I chinh vu (thang 9,
thang 10), tién hanh x4 tir cao trinh +23,30 m theo hién trang va cac kich ban BDKH;

— Trudng hop 2: Dicu tiét d&& myuc nudc cao nhit trong hd khong vuot qua cao trinh muc
nude dang binh thuong (+24,40 m), theo hién trang va kich ban BDKH.

HO trit lugng nude dén trong mua 1t dé dung cho mua kiét, dung tich hd giéi han bai muc
nuée chét (He = 17,0 m) va muc nudc dang binh thudng (Hu = 24,4 m). Thoi diém bat dau
tinh toan vao ngay 01 thang 7 hang nam (thoi diém bat ddu miia mua) trong trudng hop c6 bd
sung nudce lién tyc tir hd Phudc Hoa.

2.3.4 Chi tiéu danh gia

~ Céc thong ) trong mo hinh s€ dugc xac dinh bang cach tinh toan va thir sai. Str dung hé
s0 Nash—Sutcliffe d¢ danh gia sai s6 gitra s0 liéu m6 phong va thyc do.
H¢ s6 Nash—Sutcliffe (NSE):
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ZN: (Qobsi_ Qsimi)2
NSE =1 —==L A . 4
SN (Qobsi= Tobs)” “4)

Trong d6 Qsim,i 12 Tuu lugng mo6 phong tai thoi gian i; Qobs,i 1a luu lwgng thuc do tai thoi
gian i; Qobs 12 luu luong trung binh thyc do.

Bang 3 thé hién tiéu chuan danh gia hé s6 NSE theo WMO (World Meteorological
Organization).

Bing 3. Tiéu chuan danh gia hé s6 NSE.

NSE 0,4-0,65 0,65-0,85 > 0,85
Panh gia Dat Kha Tét

3. Két qua va thao luan

3.1 Kich ban bién déi khi hdu tai hé Dau Tiéng

Kich ban té hop theo cac phuong an t6 hop cua kich ban qudc gia sau khi da hiéu chinh
thong ké cac mo hinh khi hau cho bién ddi ciia lugng mua va nhiét d6 tai khu vuc Ho Dau
Tiéng. Hai kich ban RCP 4.5 va RCP 8.5 duogc xay dung theo 3 giai doan: dau thé ky 21
(2016-2035), giita thé ky 21 (2045-2065) va cudi thé ky 21 (2080-2099) so véi thoi ky co s¢
(1986-2005).

ik Prae

Vv | g mem Lyelion
[ e g
T Kl S -
[
o e o

¢) Kich ban nhi¢t do nim 2025 RCP8.5  d)Kich ban nhiét @ ndm 2030 RCP8.5
Hinh 7. Mtc bién d6i nhiét do trung binh (°C) theo kich ban RCP4.5 va RCP 8.5.

Theo kich ban RCP8.5 (Hinh 7c¢), vao nam 2025, nhiét do trung binh mua kho tang 0,8—
0,9°C, murc tang tai S& Sao va Tay Ninh 1a 0,8°C va tang cao hon & Déng Xoai, Phudc Long
tang 0,9°C. DPén nim 2030 (Hinh 7d), nhiét d6 trung binh tai khu vuc Hb Dau Tiéng c6 xu thé
tang v6i muc ting 1°C & ca 4 tram Dong Xoai, Phudc Long, S& Sao, Tdy Ninh. Mirc bién ddi
nhiét d6 ¢ kich ban RCP8.5 déu cao hon so véi & kich ban RCP4.5 v6i hai mdc thoi gian nim
2025 va 2030.
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¢) Kich bén lugng mua ndm 2025 RCPS.5 d) Kich ban lugng mua nam 2030 RCP8.5
Hinh 8. Mtc bién ddi lugng mua trung binh (%) theo kich ban RCP4.5 va RCP 8.5,

Theo kich ban RCP8.5, mirc bién ddi lwong mua nim 2025 (Hinh 8c) ting 10,1% & tram
Tay Ninh; tang 7,6% & tram S& Sao, 9,6% & tram Béng Xoai, Phudc Long tang 9,7%. bén
niam 2030 (Hinh 8d), lugng mua ting 1én so v&i nam 2025 cu thé tai Tay Ninh ting 11,5%, S&
Sao ting 8,1%, Pong Xoai ting 10% va Phudc Long ting 9,9%, phan bd mirc d bién doi
tang dan theo huéng Pong Nam 1én Tay Bic.

Bang 5. Mirc bién dbi nhiét d6 trung binh va lrgng mua mua kho, mua mua so v6i thoi ky 1986
2005 theo kich ban RCP4.5 va RCPS.5.

Tén tram

DPong Xoai Phuwéc Long Tay Ninh
STT Kich ban Mua

Muwa Nhié¢td) Mwa Nhiétdd) Muwa Nhiétdo
(%) O (%) O (%) O

1 RCP4.5ndam  Mua 9,8 0,7 9,1 0,7 8,0 0,6
2 2025 Khd 33 0,8 16,9 0,8 20,0 0,7
3 RCP4.5 nam  Mua 11,2 0,8 10,2 0,8 9,6 0,8
4 2030 Kho 1,3 0,9 19,7 0,9 18,4 0,9
5 RCP8.5ndam  Mua 11,8 0,8 11,0 0,8 10,1 0,8
6 2025 Khd 2,1 0,9 1.4 0,9 11,5 0,8
7 RCP8.5nam  Mua 13 1,0 11,7 1,0 11,5 1,0
8 2030 Kho —-6,2 1,0 2,3 1,0 13,2 1,0

3.2 Ung dung mé hinh thiyy vin d@é tinh todn luu heong vé ho

Muc dich tng dung mé hinh thiy vin MIKE NAM nhim xéc dinh luu luong thuong
ngudn (lvu lugng vé ho Dau Tiéng) twong tmg véi cac kich ban mua. Két qua hiéu chinh,
kiém dinh mo hinh nhu sau:

Hiéu chinh m6 hinh: Chon ndm 2016 dé hiéu chinh mé hinh bang phuong phap thir sai dé
¢6 bo thong s6 mo hinh.
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Bang 6. Cac thong $6 m6 hinh NAM d3 hiéu chinh tai luu vuc hd Diu Tiéng.

Ky hiéu

Théng s6 md hinh hé DAu Tiéng

Gi tri

Unmax (mm)  Ham luong nuéc tdi da trit trong bé mat 23,6
Limax (mm)  Lugng nudc tdi da tang ré cay 350
CQOF Heé s6 dong chay tran 0,45
CKIF (tg) Hiing sb thoi gian dong chay sat mat 201
CK1,2 Hing sb thoi gian dong chay mit va sat mat 27,5
TOF Gia tri ngudng dong chay mat 0,01
TIF Gia tri ngudng dong chay sat mat 0,01
TG Gia tri ngudng dong chay ngdm 0,6
CKBF (tg) Hé s6 thoi gian dong chay ngdm 3500

70

Kiém dinh mé hinh: Sau khi c6 bo théng sé mé hinh ta tién hanh kiém dinh mé hinh.
Viéc kiém dinh m6 hinh 14 budc rat can thiét nhdm muc dich danh gia lai xem b thong s6 da
xéac dinh & trén c6 dam bao sir dung duoc trong thuc té hay khong trude khi sir dung chiing dé
tinh toan ap dung. Thoi gian kiém dinh gdm 3 giai doan: giai doan 1 tir 2011-2015, giai doan

2 tir 20072010 va nam lii (ndm 2000). Két qua hiéu chinh, kiém dinh mé hinh nhu sau:

HDT, Observed RunOff [mA3is] = =
HDT, Simulated RunOff [mA3is]
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Hinh 9. Hiéu chinh luu luvong v& hd nam 2016.

HDT, Cbserved RunOff [m"3/s] -+
HDT. Simulated RunOff [m"3/s]

700 -

600

500 -

400 -

300

200 -

100

A

U

g

2011

2015

g

500

400 -

300

200

100

Hinh 10. Kiém dinh lvu luong vé hé giai doan 2011-2015.

HDT, Observed RunOff [m*3/s] -+ =
HDT, Simulated RunCff [m*3/s]

Hinh 11. Kiém dinh luu luong vé hd giai doan nam 2007-2010.
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BASIN (2644.25). Observed RunOff [mA3/s] =~
BASIN (2644.25). Simulated RunOff [m3/s]
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Hinh 12. Kiém dinh luu luong v& hd nam 1d 2000.

Dé co thé danh gia d6 chinh x4c ciia mé hinh, st dung hé sé danh gia cac qua trinh thay
dong lyc Nash—Sutcliffe:

Bang 7. Théng ké két qua hiéu chinh kiém dinh mé hinh Mike Nam.

Hiéu chinh Kiém dinh
Luuvwe Hésd Giai doan 1 Giai doan 2 Giai doan 3 Pon vi
Nim 2016
2011-2015 20072010 Nam 2000
Hd Didu  Nash 0,752 0,657 0,7 0,669
Tiéng WBL -1,1 -0,70 -0,30 22 %

D0 hitu hiéu cia mé hinh theo hé s6 Nash dat trén 0,65. M6 hinh dugc danh gia vao muc
d6 kha, duong qua trinh luu lugng tinh tir mwa bang mé hinh NAM kha phu hop véi duong
qua trinh dong chay thyc do. Tir ddy, nghién ciru ¢6 thé st dung bo thong s nay dé mo phong
ché do dong chay trén Iuu vuc ho Dau Tiéng. Sir dung phan mém FFC2008, phan b va tong
hop mua thiét ké cac tram theo hé sb tinh tr dién tich da giac Thiessen va dua vao lam sb lidu
dau vao cho mé hinh NAM d3 hiéu chinh kiém dinh, thu duoc dong chay nam thiét ké ung
v6i cac tin suit khac nhau. Chon nim trung binh nudc 1am ndm hi¢n trang dé tinh toan, mo
phong ca kich ban BPKH. Két qua mo phong ché do dong chay dén ho Dau Tiéng theo nim
hién trang va theo cac kich ban bién d6i khi hau duoc thé hién & hinh 14.
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Hinh 13. Phan b dong chay dén ho chira theo nam dién hinh trung binh nuée, nhiéu nude (25%), it
nude (75%, 85%).
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Hinh 14. Két qua luu lwong vé& hd Dau Tiéng theo cac kich ban BDKH.

Qua biéu d6 so sanh c6 thé thay dong chay luu viee Ho Dau Tiéng thay doi rd rét khi chiu
tac dong ctia bién d6i khi hau. Luu luong cao nhét vao khoang thang VII dén thang XI. Poi
v61i nam hién trang, luu lwong dénhd trung binh ndm Qrs = 94,2 m?¥/s, trong d6 Iuu lugng dén
ho 16n nhét vao thang VII dat 359,59 m?¥/s, luu luong nude dén hd vao mua kho tuong ddi it
43,16 m3/s dén nam 2030, luu lwong dén ho trung binh nam khoang 104,7 m3/s trong d6 luu
luong dén hd 16n nhit dat 417,83 m3/s, cho théy ché do dong chay tai luu vuc c6 su thay doi
tuong d6i 16n nhét 1a trong mua mua, mua kho luu lugng vé ho khong co sy thay doi dang ké.
Nhan thay luong mua 16n din dén luu luong ting vao cic khoang thoi gian mua mua, gay
luong nude & HO6 Dau Tiéng ting cao, ¢o nguy co hd phai ting luu lugng xa il gdy anh hudng
dén cac khu vuc 1an can. Do vay viéc van hanh ho chtra rét quan trong trong thoi ki bién d6i
khi hau hién nay.

3.3. Ung dung mé hinh thity van lwu viee tinh todn diéu tiét ho

3.3.1. Hiéu chinh kiém dinh mé hinh

M0 hinh thay van luu vuc dugc lya chon dé tinh toan 1a MIKE HYDRO Basin nham xac
dinh cac gia tri luu luong vé va luu luong x4 tai cac nat ho theo cac phuong an diéu tiét ctia hé
thong ho chira thuy lgi Dau Tiéng.

Hiéu chinh mé hinh: Dé danh gia kha nang mo phong ciia mo hinh trong van hanh diéu
tiét, thyc hién moé phong qué trinh muc nudc va dung tich ho theo chudi thoi gian tir 2012 dén
2015 @ hiéu chinh mé hinh (Hinh 15).

Kiém dinh mé hinh: St dung s6 liéu nam 1ii dic biét 16n (nam 2000) dugc mo phong dé
xem xét kha nang mo phong van hanh xa theo thyc té cia mé hinh (Hinh 16). Két qua hi¢u
chinh, kiém dinh mé hinh dugc thé hién trong hinh 15.
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Hinh 15. Qua trinh myc nuée hd, dung tich hd gitra thye do va tinh toan tir nam 2012-2015.
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Hinh 16. Pudng qua trinh Iru lvong xa ctia hd Dau Tiéng nam 2000.

Puong dung tich mé phong hau hét ndm nam trong pham vi hoat dong cuia hd (biéu do
diéu phdi theo phé duyét), nam dudi myc nudc phong lii va nam trén duong han ché cap
nude. Thang 10 nam 2000 véi luu lugng dén ho thuc do 1a 350 m?/s, sau khi van hanh hd theo
dung quy trinh van hanh dé dang nhan thay rang luu luong xa max dat duogc 1a 542 m3/s gan
v6i s6 liéu thuc do x4 qua tran x4 sau nam 2000 1a gan 600 m?/s.

Luu luong i xa do thyc té 1am dai dién cho mot ngay trong khi Iuu lugng xa mé phong
dugc tinh theo thdi doan trung binh ngay. Két qua mé phong cho nidm 1ii c6 thé chip nhan
dugc. Mo hinh MIKE HYDRO Basin hoan toan phit hop d¢é mé phong diéu tiét cho hd Dau
Tiéng kich ban tinh todn dong chay dén ho khac nhau.

3.3.2. Panh gia luu lwong vé va luu luong xa theo hién trang va céc truong hop van hanh

Kha ning cit giam i cho ha du cac cong trinh hd chira thugng ngudn phu thudc rat nhidu
vao muc nude hd khi li dén (muc nude don 1i). Trén co s muc nude don 1 va cac thong sb
co ban cua hd Dau Tiéng tién hanh diéu tiét 1.

Bang 8 trinh bay két qua tom tat diéu tiét 1ii, bao gdm muc nudc diéu tiét (Zq), muc nude
trong ho 16n nhat (Zmay), luu lugng 1u dén (Qmax), lvu luong x4 qua tran (qmax), chénh léch

muc nudc 16n nhat trong hd véi cao trinh dinh dap (Zpp). Ta c6: Zpp = Zmax — CTopp (Cao
trinh dinh dap).
Bang 8. Tom tit két qua tinh toan diéu tiét 1.
Két qua diéu tiét 1a
STT Kich ban
Za (m) Zimax (m) Qmax (m3/s) (max (m3/s) Zpp (m)

) 23,3 174,53 -2.9

1 Hién trang 25,1 359,59
24,4 177,56 -2.9
23,3 182,62 -2.9

2 2025 RCP 4,5 25,1 417,08
24,4 185,28 -2.9
23,3 183,11 -2.9

3 2025 RCP 8,5 25,1 417,38
24,4 186,34 -2.,9
23,3 183,32 -2.9

4 2030 RCP 4,5 25,1 417,72
24,4 186,61 -2.9
23,3 184,4 -2,9

5 2030 RCP 8,5 25,1 417,83
24,4 187,61 -2.9
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Hinh 17. Luu luong xa hd Dau Tiéng theo hién trang va BDKH cao trinh 23,3 m (bén trai) va 24,4 m
(bén phai).

Cao trinh myc nudc hd trong sudt qué trinh van hanh diéu tiét van duy tri & mic dudi
muc nude dang binh thuong. Céc truong hop tinh toan d6i v6i hai myc nude don 1ii 1a 23,3 m
(Hinh 17a) va 24,4 m (Hinh 17b) v6i cac kich ban BDKH khac nhau, chua c6 truong hop nao
lru lugng xa vuot qua kha nang xa 1 cira tran (xa nudc thudng xuyén, lién tuc vé ha du séng
Sai Gon dam bao luu lugng khong nho hon 36 m?/s va dam béo luu luong xa vé ha du khong
vuot qua 200 m3/s), két qua didu tiét phu hop voi quy trinh vén hanh h6 Dau Tiéng.

Vao mita khé: Luu lugng xa xudng ha luu séng Sai Gon nham duy tri dong chay moi
truong xa ddy man cho ha du. Tuy nhién, trong cac thang nay, lugng nudc vao ho kha thap,
khéng da cip nude phuc vu nhu cau thiy loi nhu nhiém vy dé ra, do d6, hd Phudc Hoa da cap
thém mot lwong nude Q = 50 m*/s cho hd Dau Tiéng bang mot kénh nhan tao ndi tir sau HO
Phu6c Hoa dén truée HO Dau Tiéng,

Vao miia miea: Cac thang dau mua mua, luu lugng tich lai trong hd phuc vu cho tudi tiéu
nong nghiép va cip nudc qua 3 cong sb 1, 2 va 3, kénh dao Tan Hung va hét hong dan nude
tudi tiéu Kénh Pong va Kénh Tay. Theo Hinh 17, ho Dau Tiéng diéu tiét giam 1 hiéu qua,
bén canh d6, muc nudc hd dam bao an toan voi cao trinh cao hon muc nude chét (+17 m) va
khong vuot qua muc nudce li thiét ké (+25,1 m).

4. Két luan

Két qua nghién ctru cho thay, tmg dung mé hinh thuy vin, thiy van luu vue MIKE NAM
va MIKE HYDRO Basin cho thiy viéc mé phong ché d6 dong chay dén ho kha tot. Sau khi
tién hanh hiéu chinh kiém dinh mé hinh, hé sé Nash luu vire hd Dau Tiéng déu trén 0,65 (dat
loai khd), muc d6 sai s6 kha thép vé sai sb téng lugong. Khi tinh toan dong chay dén hd Dau
Tiéng theo cac nim dién hinh (ndm nhiéu nuéc, nim it nudc va nim trung binh nudc) ciing
cho thiy su bién thién 15 rét dong chay theo mua. Chénh léch giita nim nhiéu nudc va it nude
ciing rat dang ké, ndm nhiéu nudc c6 dong chay trung binh nim dén hon 170 m?/s trong khi
nam it lai chi c6 khoang 36 m/s. Ngoai ra, viéc thay d6i 16p phu thuc vat ciing tic dong rat
16n dén ché d6 dong chay tai lvu vuc. Qua qua trinh md phong nhan thiy céc kich ban lam
thay d6i dong chay trong nam la twong ddi cao, twong lai dong chay s& con thay doi va dién
bién phtc tap thém nira. Nhirng kich ban bién déi khi hau nay tao tién dé dé xay dung cac
cong trinh phyuc vu nhu céu va loi ich cho doi song con nguoi, do vay viéc van hanh hd chira
rit quan trong trong thoi ki bién d6i khi hau hién nay.

Khi ¢6 chuyén nudc tir Phudc Hoa sang, dong chay mua kiét tang 1én rd rét (gap doi) co
thang con nhiéu hon dong chay trung binh thang cta Dau Tiéng khi chua c6 Phudc Hoa.
Ngoai ra, dua trén quy trinh van hanh hd, diéu tiét hd Dau Tiéng van hanh x4 theo cac kich
ban BDKH. Két qua ¢ giai doan hi¢n trang va theo cac kich ban BDKH, hinh thuc diéu tiét
ctia hd 13 nhidu ndm, hd xa nudc thuong xuyén, lién tuc vé ha du séng Sai Gon dam bao luu
luong khong nhé hon 36 m3/s va dam bao luu luong xa vé ha du khong vuot qua 200 m¥/s,
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chua c6 truong hop nao xa vugt qua kha nang xa lii cua ctra tran. (phu hop véi quy trinh van
hanh hd Dau Tiéng)

Qua cac kich ban da phan tich, mdi trudng hop cu thé s& ¢ giai phap van hanh hd phu
hop nhdm gidi quyét mau thuin giita dam bao an toan cong trinh diu mbi va ha du hd Dau
Tiéng, ngap lut TP. HCM va cic ving lan cin trong bdi canh bién d6i khi hau. Dé kiém soat
lwu lwong x4 Iii qua ho Dau Tiéng xudng ha du cin cé cac phuong an van hanh ho pht hop va
hiéu qua. Do d6, trong thoi gian tdi can thu thap, phan tich, du bao mwa qua cac mé hinh khac
nhau nhdm nang cao cong tac du bio dong chay dén ho, lam co so dé cac nha quan 1y chu
dong diéu tiét 1a.
bong gop cho nghién ciru: Xay dung y tuong nghién ctru: T.T.H.; Lya chon phuong phap
nghién ctru: T.T.H., P.A.B.; Xt ly s6 liéu: T.T.H., H.C.T.; Thu thap, phan tich, xur 1y so li¢u:
H.C.T.,,P.A.B;; Vletbanthaobalbao T.T.H., PAB HC T.; Chinh sura bai bao: T.T.H.

Lm cam on: Nghién ctru nay dugc thyc hién dudi sy hd trg cua dé ‘Eéi pghjén cf’ru khoa hoc
cap co so “Ung dung m6 hinh MIKE HYDRO tinh toan luu lugng vé h6 Dau Tiéng phuc vu
cong tac van hanh ho chua dudi tic dong cua bién doi khi hau”.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugce sao chép tir nhirng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Assessment of the change in discharge to Dau Tieng reservoir

according to the climate change scenarios

Tran Tuan Hoang!*, Pham Anh Binh!, Nguyen Phuong Dong!, Ho Cong Toan!, Nguyen
Thao Hien!, Chau Thanh Hai!

' Sub-Institue of Hydrometeorology and Climate Change; hoangkttv(@gmail.com;

binhpi1909@gmail.com; donghai930tl10@gmail.com; hocongtoanhdh@gmail.com;
nthien2710@gmail.com; haisihymete@gmail.com

Abstract: In this study, MIKE NAM and MIKE HYDRO models have been applied to
simulate the flow to Dau Tieng reservoir, then calculate the reservoir regulation according
to the climate change scenarios. Calculation results of water sources to the reservoir
demonstrate clear variations in flow according to seasons. The different between a year with
lots of water and a year with little water is also very significant. A year with much of water,
the average annual flow of more than 170 m?/s, meanwhile, a year with a little water about
36 m*/s. The MIKE HYDRO model has illustrated operational efficiency through the test of
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water level and reservoir capacity in 4 years (2012-2015) and flood regulation for the major
flood in 2000. The study results based on the reservoir operation process, the reservoir has
been regulated corresponding to cases where the flood volume is less than the normal rising
water level or the flood-receiving water level of the reservoir. The research results prove
that the model is capable of effective application, which is the basis for managers, planning
and supporting to operate the Dau Tieng reservoir properly as well as ensure safety for the
downstream area of the Saigon River.

Keyword: Reservoir regulation; Reservoir operation; Dau Tieng reservoir; Climate change.
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Tém tit: Bai bao trinh bay két qua tinh toan phat thai khi nha kinh tai tinh Quang Nam, mét
tinh thugc ving kinh té trong diém mién Trung trong linh vyc chén nudi va trong trot (khong
bao gdbm phat thai va hap thy tir dat, cling nhu d6t sinh khéi tir dat ring va chuyén doi sir
dung cua dit rimg) giai doan 2010-2018 theo Hudng dan kiém ké qudc gia khi nha kinh
2006. Theo d6, tong luong phat thai khi nha kinh trong linh vuc trong trot va chin nudi tai
tinh Quang Nam trong giai doan 2010-2018 14 16.251,74 GgCOxtd va c6 xu hudng ting dan
tu 1.792,55 GgCOxtd (nam 2010) 1én 1.829,52 GgCOxtd (ndm 2018). Nam c6 lugng phat
thai 16n nhét 1a nam 2018 (1.829,52 GgCOxtd) va ndm c6 lugng phat thai thap nhit 1a nim
2013 (1.766,96 GgCOatd). V& co cau phat thai, linh vuc chin nudi chiém ti 16 25,38 % va
linh vuc tréng trot chiém 74,62%.

Tur khoa: Phat thai khi nha kinh; Nong nghiép; ALU; IPCC.

1. Mé diu

K¢é hoach hanh dong vé tmg pho voi bién d6i khi hau (BDKH) ctia mdi tinh/thanh ph
bét dau bang viéc thuc hién cong tic kiém ké khi nha kinh. Myc dich cua viéc kiém ké phat
thai khi nha kinh c6 thé gitp cac nha quéan 1y hiéu mirc dong gop phat thai tir cac nganh khac
nhau tir 46 xay dung kich ban phat thai trong tuong lai, thiét 1ap muc tiéu giam phat thai KNK
dua trén cac can c cu thé, 1a can ci dé hd tro viée xay dung, thuc hién va theo ddi cac chinh
sach va hanh dong giam phat thai KNK va tmg phé voi BPKH. Pong thoi, thong qua kiém ké
khi nha kinh nham so sanh, hoc hoi va chia sé kinh nghi€ém véi cac tinh/thanh phé khac.

Hudng dén IPCC 2006 vé Kiém ké khi nha kinh qudc gia dugc dua ra trén co sd dé xuat
cia Cong udce khung cua Lién hop qudc vé Blen d6i khi hau (UNFCCC). dé cap nhat Huéng
dan sira doi nam 1996 va Huong dan thyc hanh t6t lién quan nham cung cap cac phuong phap
luan dugce quoc té dong y st dung cac qudc gia cac tinh/thanh phd udc tinh luong phat thai
khi nha kinh dé bao cao cho qudc gia ciing nhu UNFCCC [1].

Hién nay trén thé gidi va trong khu vyuc da c6 09 qudc gia st dung phan mém ALU véi
huéng dan IPCC 2006 dé kiém ké khi nha kinh d6 1a Cam-pu-chia, In-d6-né-xi-a, Lao,
Ma-lai-xi-a, Phi-lip-pin, Xinh-ga-po, Thai Lan, Viét Nam va Pa-pu Niu-ghi-né. Phan mém
ALU la mét cong cu hudng dan ngudi ding quy trinh u6e tinh lugng phat thai va hap thu khi
nha kinh qudc gia lién quan dén céc hoat dong nong nghiép va 1am nghiép. Phan mém don
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gian hoa qua trinh tién hanh kiém ké bang cach chia qua trinh phan tich kiém ké thanh cac
budc dé tao diéu kién thuan lgi cho viéc nhap dir liéu hoat dong, an dinh hé s thay doi phat
thai. Phan mém twong thich véi Huéng dan kiém ké KNK quéc gia naim 2006 ctia IPCC trong
linh vure Nong nghiép, Lim nghiép va St dung dit khac. Dong thoi, phan mém lién két kiém
ké KNK v&i viéc 1ap ké hoach va phat trién cac hanh dong giam thiéu hiru ich trong viéc phat
trién cac Hanh dong Giam thiéu Phu hop Qudc gia va Chién luge Phat trién Phat thai Thap
[2-4].

Sau khi Thoa thuan Paris vé bién doi kh1 hau dugc thong qua tai COP21 rang budc trach
nhiém cua tit ca cac bén trong cong tac cat giam phat thai khi nha kinh, Cac hoat dong giam
nhe da duoc dua vao Bao cao Dong gop do quoc gia tu quyét dinh (NDC). Bé c6 thé trién
khai thanh cong cac hoat dong giam nhe nay, cic qudc gia ciing nhu cac bd/nganh va dia
phuong can thiét phai ¢ hé thong kiém ké phat thai KNK chi tiét tir d6 kiém ké hién trang
phat thai khi nha kinh va xay dung kich ban phat thai co sé va kich ban phat thai giam nhe.

Nim 2019, thanh phé Ha Noi hién da thyc hién kiém ké khi nha kinh, tap trung vao 2 linh
vuc: Chét thai va nang luong. Pdi v6i nhiém vu nay, cong viéc kiém ké khi nha kinh duoc
thuc hién theo phin mém ALU véi huéng dan ciia IPCC 2006. Trong d6, phat thai khi nha
kinh tir cac bai chon lap khoang 2,35 triéu tan CO, tuong duong (chiém 57,97% tong phat
thai khi nha kinh trén dia ban thanh phd) 1a hoat dong phat thai khi nha kinh nhiéu nhat. Dbi
v6i linh vye nang lugng, du bao dén nam 2020, phat thai khi nha kinh trén toan Thanh phé
tang 1én dén 18,2 triéu tan CO, twrong dwong va dén nim 2030 con sd nay tang 1én dén 42,7
triéu tin (tirc ting 1én hon 3 1an so véi mirc phat thai nam 2015) [5].

Niam 2103, thanh ph6 Da Ning phdi hop v6i Co quan phét trién Phap (AFD) thuc hién
du an “Ké& hoach hanh dong tmg pho bién d6i khi hau trén dia ban thanh phd”. Trong dy an
nay da thuc hién kiém ké khi nha kinh theo phan mém ALU vé6i Hudng dan IPCC 2006 cho
linh vuc Nang lugng, tap trung vao tiéu thu di¢n sinh hoat. Luong phat thai khi nha kinh trong
hang muc nay ctia Da Ning nam 2010 14 1,54 triéu tin CO2 quy ddi, trong d6 c6 280 nghin
tan CO; quy ddi cho linh vuc hd gia dinh va 80 nghin tan CO» quy dbi linh vue dich vu. Du
bao dén nam 2025, luong CO, s& ting 1én 1.368 nghin tan, do d6, can phai giam dang ké
trong linh vyc gia dinh va dich vu dé kiém soat phat khi thai nha kinh & mtrc co s6 nam 2010
[6].

Trong du 4n “Hd tro 1én ké hoach va thuc hién cac hanh dong giam nhe phat thai khi nha
kinh pht hop véi diéu kién qudc gia” cta thanh phé H6 Chi Minh dugc thuc hién voi sy hd
trg tir Co Quan Hop Tac Qudc Té Nhat Ban (JICA) nam 2019 trong d6 c6 ndi dung kiém ké
khi nha kinh cho ndm co s& 2013. Pay la 1an kiém ké KNK toan dién dau tién ctia Thanh phd
Ho6 Chi Minh. Phat thai KNK ctia Tp. HCM 1a 38,5 triéu tan CO» tuong dwong. chiém 16%
lwong phat thai quéc gia. Trong lan kiém ké nay, huéng dan IPCC 2006 dugce sir dung dé tinh
toan phat thai khi nha kinh cho thanh phé H5 Chi Minh [7-8]. Ngoai ra, mdt vai thanh phd
16n nhu Hai Phong, Pdng Nai ciing di bude dau tién hanh kiém ké khi nha kinh cac linh vuc
nham danh gia hién trang phat thai khi nha kinh cta dia phuong theo dung Huéng din cta
IPCC 2006.

Pham mém ALU (Agricultural Land Used Management) 13 phan mém duogc phat trién
boi Gido su Stephen Ogle va cong su tai Pai hoc bang Colorado theo mot théa thuan tai trg
ctia Co quan Bao vé Moi truong Hoa Ky va S& Nong Lam nghiép dung dé kiém ké khi nha
kinh trong nong nghiép, 1am nghiép va str dung dat. ALU dugc phat trién dua trén hudng din
IPCC nam 1996, huéng dan IPCC nam 2000, huéng dan IPCC nam 2003 va huéng dan IPCC
nam 2006 dé phu hop voi cac tiéu chuan quc té chinh thirc. Trong nghién ciru, chung t6i da
st dung phién ban cap nhat ALU Software—Version 6.0.1 (31-01-2018) tuan thu cac phuong
phap tinh toan theo diing huéng dan IPCC 2006 (Hinh 1) [2-4].



Tap chi Khi twong Thuy van 2020, 720, 78-86; doi: 10.36335/VNJHM.2020(720).78-86 80

@ ALU Tool -- IPCC 2006 Guidelines: (Version 6.0.1) — 0o X

& File Help Data Management ALU 6013

Pred.- Agriculture and Land Use National
w Greenhouse Gas Inventory Software

j Curmrent Database, User, Country and Inventory Year

Database: an User: khoa luan an Country: Viét Nam Year: 2018
Set Database Set User Set Country/Region Set Year
Module I: Specify Activity Data Module |I: Enter Emission/Stock Factors Data Completion Status
Primary Activity Data Source Category
Enter Factors No Regions Cumently Exist
Enter Pamary Data
Secondary/Supporting Activity Data Module 11l Calculate Emissions/Stocks i
p Equation Group:
Enter Secondary Data View Caiculations ] elect A
Quality Assurance/Quality Control Emissions Reports - -
Completion Status by Region: Year: 2018
Conduct QA/GC Ay
Region
Module IV: Mitigation Analysis
Conduct Analysis
Quit Application
[(Reset ] Go To Next Step

Hinh 1. Giao dién phan mém kiém ké khi nha kinh ALU phién ban 6.0.1.

Trong nghién cuu nay s€ su dung phan mém ALU dé tinh toan phat thai khi nha kinh
trong linh vuc chdn nudi va trong trot voi sO lidu hoat dong giai doan 2010-2018 tai tinh
Quang Nam, S6 liéu dau vao cho phan mém ALU la s6 liéu hoat dong cho tinh toan phat thai
theo ting tiéu linh vuc bao gom Tiéu hoa thirc an, Quan 1y chét thai, Dot sinh kh01 trong
trong trot, Bon voi cho dat nong ngh1ep, Bon phan ure, Phat thai tryc tiép N>O tir dat, Phat
thai gian tlep N20O tur dat, Phat thai gian tlep N20, Canh tac lua.

Dbi véi tiéu linh vuc Tiéu hoa thirc n s6 liéu hoat dong 12 s6 luong cac vat nuodi bao gom
Bo sira, Bo thit, Trau, D&, Ngua, Lon g1a1 doan 2010-2018. Dbi voi tiéu linh vuc Quan 1y
chat thai va phat thai gian tiép N2O thi s6 liéu hoat dong 1a s6 luong cac loai vat nuoi tuong tu
s ligu dung trong tiéu linh vyc Tiéu hoa thirc an. Mot thong sO quan trong can cha y ddi véi
hang muc nay la ty 1¢ vé hé thong quan Iy chat thai vat nuoi theo tirng ndm. Ngoai ra, viéc
thong ké hmng phan bon dung cho noéng nghiép 1a mot sé liéu can duoc thng ké Chll’lh xac
theo tirng nam.

Tiéu linh Dot sinh khéi tir dat trong trot ciing nhu tiéu linh vuc phat thai tryc tlep va glan
tiép N2O tir dat thi s6 liéu hoat dong 1a san luong, nang suat va dién tich cac loai cay trong
hang nam. Tiéu linh vyc Bon phan ure va Bon voi cho dat nong nghiép thi luong phén ure va
luong voi bon cho cay trong 1a so liéu hoat dong dé tinh toan phat thai. Tiéu linh vuc Canh tac
laa thi s6 liéu hoat dong 1a dién tich ltia canh tac hang nam theo ting loai hinh quén ly nudc
(vi du: lta tudi ngap thuong xuyén, laa tudi ngap nude mot phan, lua tudi ngap toan phan...).

2. Hién trang mt s tiéu linh vue trong linh vire ndng nghiép tai tinh Quang Nam

2.1. Trong trot

Lua la cdy trong chiém dién tich kha l6n so voi cac loai cdy hang nam tai Quang Nam
(chiém 87,6% nam 2018). Dién tich trong lia tai Quang Nam khéng thay d6i nhiéu trong giai
doan nam 2010-2018. Mac du dang ap dung chinh sach chuyén co céu nganh nong nghiép
sang cong nghiép nhung dién tich trong lua van dugc gilr nguyén va co phan tang nhe trong
thoi gian qua. Nguyén nhan chinh do thoc ludn chiém ty trong cao trong tong san luong
luong thuc cua tinh (89,1% vao nam 2018).
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Bing 1. Dién tich tréng la tai Quang Nam giai doan 2010-2018 [9—11].

Pon vi: nghin ha

Nam 2010 2011 2012 2013 2014 2015 2016 2017 2018

Ca ndm 85,3 87,7 88,6 87,9 87,4 88,5 86,7 86,8 86,3

2.2. Chan nuoi

Nganh chin nudi c6 budc phat trién manh, budc dau chuyén tir qui moé nho sang chin
nuodi gia trai, trang trai. Giai doan 2010-2018, d6i véi gia suc, heo c6 s6 luong 16n nhat, ngua
¢6 s0 lugng nho nhat. Tuy nhién, san luong heo c¢6 xu hudng giam tir 574.700 (nam 2010)
xudng 449.800 con (nim 2018). Trong khi d6, san luong gia cim ting cao trong giai doan
nay, tr 3.931.000 con (ndm 2010) Ién 6.082.000 con (nam 2018).

Bang 2. S6 lugng gia suc, gia cAm giai doan 2010-2018 tai tinh Quang Nam [9,10,13,14].

Pon vi: con

Bo Trau Dé Ngua Lon Gia cim
2010 157.100 79.400 10.257 75 574.700 3.931.000
2011 149.800 71.000 15.500 75 526.100 4.698.000
2012 148.200 70.400 15.271 34 519.700 4.559.000
2013 143.400 69.600 8.624 50 488.200 4.670.000
2014 145.200 69.200 6.417 45 495.900 4.938.000
2015 151.400 70.300 6.973 45 511.200 5.083.000
2016 157.500 69.100 5.994 45 475.300 5.366.000
2017 163.100 68.800 7.145 44 425.500 5.819.000
2018 168.500 63.000 7.282 55 449.800 6.082.000

3. Két qua va thio luin

3.1. Tong quan phat thai khi nha kinh giai doan 2010-2020 linh viec chan nudi va trong trot
tai Quang Nam

Theo két qua tinh toan, téng phat thai khi nha kinh linh vuc vuc chidn nudi va tréng trot
tinh Quang Nam trong giai doan 2010-2018 13 16.251,74 GgCO,td, nhin chung xu thé phat
thai qua cac ndm trong giai doan nay thay doi khong nhiéu. Theo ting tiéu linh vuc thi tong
phat thai tir canh tac ltia cia ca giai doan 2010-2018 13 16n nhat (7.384,96 GgCOxtd), phat
thai nho nhat 1a tir bon voi cho dat néng nghiép (6,82 GgCOx td). Theo timg nam thi nim
2015 phat thai 16n nhat (1.834,30 GgCOxtd) va nim 2013 phat thai nhé nhat (1.766,96
GgCOxtd). Theo co cau phat thai thi trong tiéu linh vuc trong trot chiém ti 16 74,62% va tiéu
linh vyc chin nudi chiém 25,38%.

Bing 3. Tong phat thai KNK trong nganh nong nghiép tinh Quang Nam giai doan 2010-2018.

Pon vi: GgCOstd

Ngudn phat thai 2010 2011 2012 2013 2014 2015 2016 2017 2018 20102018

Téng 1.792,55 1.788,25 1.791,03 1.766,96 1.793,03 1.834,30 1.825,10 1.831,00 1.829,52 16.251,74
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Ngudn phat thai 2010 2011 2012 2013 2014 2015 2016 2017 2018 2010-2018

Chan nudi 475,47 448,03 44297 430,28 448,15 462,71 467,85 473,93 475,05 4.124,44

Tiéu hoa thirc an 346,58 323,42 320,15 310,80 312,46 322,82 327,85 333,53 332,41 2.930,02

Quan 1y chét thai
28,88 124,61 122,81 11948 13569 139,89 140,00 14040 142,64  1.194,40

vat nudi
Trong trot 1.317,08 1.340,23 1.348,06 1.336,68 1.344,88 1.371,59 1.357,24 1.357,07 1.354,47 12.127,30
Dbt sinh khéi trong

. 27,25 27,94 28,03 27,66 31,67 31,72 31,21 30,67 30,53 266,68
trong trot
Bén voi cho dat

0,53 0,53 0,54 0,54 0,54 1,04 1,04 1,03 1,03 6,82

noéng nghiép
Boén phén ure 12,80 14,11 14,76 12,97 12,69 25,04 2741 26,31 26,32 172,41

Phat thai truc tiép
) 81,17 8032 7936 7749 80,98 8336 8386 8400 8554 736,08
N20 tir dht
Phat thai gian tiép
) 389,98 389,47 389,09 38841 39286 393,81 394,01 394,35 39496 3.526,94
N20 tir dht
Phat thai gian tiép
N20
Canh tac lua 802,26 824,84 83330 826,72 822,01 832,36 81543 81637 811,67 7.384,96

3,09 3,03 2,98 2,90 4,13 4,26 4,29 4,33 4,42 33,43

2,500

2,000 |1,792.551,788.251,791.03 1,766.961,793.03 1,834.301,825.101,831.001,829.52
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Hinh 2. Xu thé phat thai khi nha kinh linh vuc Chin nudi va Trdng trot giai doan 2010-2018
tinh Quang Nam.
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Hinh 3. Co c4u phét thai khi nha kinh giai doan 2010-2018 tinh Quang Nam.

8,000 7,384.96
7,000
6,000

5,000

3,526.94
4,000 15 930.02
3,000

2,000 .
1,194.40 736.08
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A al
Tiéu hdéa Quan ly D6t sinh Bon voi Bonphan Phat thai Phat thai Phat thai Canh tac
thic an chatthai khoi  cho dat ure  tryctiép giantiép giantiép lua
vat nudi trong nong NZQ tr NZQ tr  N20
trong trot  nghiép dat dat

Hinh 4. Téng phat thai khi nha kinh theo tiéu linh vuc giai doan 2010-2018 tinh Quang Nam.
3.2. Phat thai khi nha kinh trong chan nudi tai Qudng Nam

3.2.1. Tiéu hoa thiac an

Phat thai khi nha kinh CHs tir Tiéu hoa thic 4n trong giai doan 2010-2018 thay doi
khong nhiéu: 346,58 GgCOatd (nim 2010) va 332,41 GgCOxtd (ndm 2018). Lugng phat thai
khi nha kinh 16n nhét 1a 346,58 GgCOatd (nam 2010) va thip nhét 1a 310,80 GgCOxtd vao
nam 2013. Theo co ciu phat thai ciia timg loai vat nudi thi tong phat thai giai doan 2010—
2018 tir BO ¢6 lwgng phat thai cao nhat (1.821,61 GgCOxtd) va phat thai thip nhét 1a tir Ngwa
(0,24 GgCOxtd).

Béng 4. Phat thai CH4 tr Tiéu hoa thac an giai doan 2010-2018.

Don vi: GgCO, td

Vit nuéi 2010 2011 2012 2013 2014 2015 2016 2017 2018

Bo 206,74 197,14 195,03 188,71 191,08 199,24 207,27 214,64 221,75
Trau 122,28 109,34 108,42 107,18 106,57 108,26 106,41 105,95 97,02
Dé 1,44 2,17 2,14 1,21 0,90 0,98 0,84 1,00 1,02
Ngua 0,04 0,04 0,02 0,03 0,02 0,02 0,02 0,02 0,03

Lon 16,09 14,73 14,55 13,67 13,89 14,31 13,31 11,91 12,59

Tong 346,58 323,42 320,15 310,80 312,46 322,82 327,85 333,53 332,41

3.2.2. Quan 1y chit thai vat nudi

a. Phat thai CH,

Luong phat thai khi nha kinh CH4 trong Quan 1y chét thai vat nudi 16n nhat 1a 93,27
GgCOstd (nam 2018) va thap nhét 1a 82,20 GgCOxtd vao ndm 2013. Theo co cau phat thai
ctia tig loai vat nudi thi tong phat thai giai doan 2010-2018 tir Lon ¢6 luong phét thai cao
nhat (233,07 GgCOxtd) va phat thai thap nhét 1a tir Ngua (0,10 GgCO:td).

Bing 5. Phat thai CH, tir Quan 1y chat thai vat nudi giai doan 2010-2018.

Pon vi: GgCO,td
Vatnudéi 2010 2011 2012 2013 2014 2015 2016 2017 2018
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Vatnuéi 2010 2011 2012 2013 2014 2015 2016 2017 2018

Bo 19,43 18,53 18,33 17,74 26,09 27,20 28,30 29,30 30,27
Trau 25,70 22,98 22,79 22,53 21,69 22,04 21,66 21,57 19,75
Dé 0,21 0,32 0,31 0,18 0,13 0,14 0,12 0,14 0,14
Ngua 0,02 0,02 0,01 0,01 0,01 0,01 0,01 0,01 0,01

Lon 30,50 27,92 27,58 25,91 25,48 26,27 24,43 21,87 23,12
Gia cAm 13,34 15,94 15,47 15,84 16,22 16,70 17,63 19,12 19,98

Téng 89,19 85,70 84,48 82,20 89,62 92,35 92,14 92,00 93,27

b. Phat thai N,O

Luong phat thai khi nha kinh N>O trong Quan 1y chit thai vt nuéi 16n nhat 1a 93,27
GgCOxtd (nam 2018) va thap nhét 1a 82,20 GgCOxtd vao nim 2013. Theo co cau phat thai
ctia timg loai vat nudi thi tong phat thai giai doan 20102018 tir Bo 14 cao nhat (233,07
GgCO:td) va phat thai thap nhat 14 tir Ngua (0,04 GgCO:td).

3.3. Phat thai khi nha kinh trong trong trot

Téng luong phat thai khi nha kinh giai doan 2010-2018 trong linh vyc Trong trot 1a
12.127,30 GgCOatd. Lugng phat thai khi nha kinh 16n nhat 1a 1.371,59 GgCOxtd (nam 2015)
va nho nhét 1a 1.317,08 GgCOxtd vao nam 2010. Theo co cau phat thai thi tong phat thai giai
doan 2010-2018 tir canh tac Ita 1a cao nhat (7.384,96 GgCOxtd) va phét thai thip nhat 1a tir
Bon vo6i trong ndong nghiép (6,82 GgCOxtd).

Bang 6. Phat thai khi nha kinh trong linh vuc Trong trot giai doan 20102018 tinh Quang Nam.

. 2010-
Ngudn phat thai 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018
Téng 1.317,08 1.340,23 1.348,06 1.336,68 1.344,88 1.371,59 1.357,24 1.357,07 1.354,47 12.127,30

D6t sinh  khéi
. 2725 2794 28,03 27,66 31,67 31,72 3121 30,67 30,53 266,68
trong trong trot
Bon voi cho dat
0,53 0,53 0,54 0,54 0,54 1,04 1,04 1,03 1,03 6,82
nong nghi¢p
Bo6n phén ure 12,80 14,11 14,76 12,97 12,69 25,04 2741 2631 2632 172,41
Phat thai tryuc tiép
N;O tir dit

Phat thai gian

81,17 8032 79,36 77,49 80,98 8336 83,86 84,00 8554 736,08

) " 38098 38047 389,09 388,41 392,86 393,81 394,01 394,35 394,96 3.526,94
tiép N, O tir dt

Phat thai gian
tiép N,O
Canh tac laa 802,26 824,84 83330 826,72 822,01 83236 81543 81637 811,67 7.384,96

309 3,03 298 290 413 426 429 433 442 3343

3.3.1. D6t sinh khdi trong trong trot

Tér}g luong phat thai khi nha kinh giai doan 2010-2018 trong tiéu linh vyc Pét sinh khoi
trong trong trot la 266,68 GgCOxtd. Luong phat thai khi nha kinh 16n nhét 1a 31,72 GgCOxtd
(ndm 2015) va nho nhat 1a 27,25 GgCOxtd vao nam 2010.

3.3.2. Bén voi cho dat nong nghiép
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) Tong lugng phat thai khi nha kinh giai doan 20102018 trong tiéu linh vye Bon v6i cho
dat nong nghiép la 6,82 GgCOxtd. Lugng phat thai khi nha kinh 16n nhat la 1,04 GgCOxtd
(ndm 2015) va nho nhat la 0,53 GgCOxtd vao nam 2010.

3.3.3. Bén voi cho dat nong nghiép

Tong luong phat thai khi nha kinh giai doan 201 0-2018 trong tiéu linh viuc Bon phan ure
1a 172,41 GgCOxtd. Lugng phat thai khi nha kinh 16n nhat la 27,41 GgCOxtd (nam 2016) va
nho nhat l1a 12,69 GgCOxtd vao nam 2014.

3.3.4. Phat thai truc tiép N2O tir dat

) Téng luong phat thai khi nha kinh giai doan 2010-2018 trong tiéu linh vye Phat thai tryc
tiep N2O tur dat 1a 172,41 GgCOxtd. Luong phat thdi khi nha kinh 16n nhat 1a 27,41 GgCOxtd
(ndm 2016) va nho nhat la 12,69 GgCO-td vao ndam 2014.

3.3.5. Phat thai gian tiép N2O tir dat

) Téng luong phat thai khi nha kinh giai doan 20102018 trong tiéu linh vuc Phat thai gian
tiép N2O tir dat 1a 3.526,94 GgCOxtd. Luong phat thai khi nha kinh 16n nhat 1a 394,96
GgCOxtd (nam 2018) va nho nhat 1a 388,41 GgCO1td vao nam 2013.

3.3.6. Phat thai gian tiép N2O Quan 1y chat thai vat nudi

' Tong luong phat thai khi nha kinh giai doan 2010-2018 trong tiéu linh vuc Phat thai gian
tiép N2O Quan 1y chat thai vt nudi la 33,43 GgCOxtd. Luong phat thai khi nha kinh 16n nhat
1a 4,42 GgCOxtd (nam 2018) va nho nhat 1a 2,9 GgCOtd vao nam 2013.

3.3.7. Canh tac laa

Téng luong phat thai khi nha kinh giai doan 201020 18 trong tiéu linh vyc Canh tac lta
1a 7.384,96 GgCOxtd. Lugng phat thai khi nha kinh 16n nhat la 833,3 GgCO2td (nam 2012)
va nho nhat 1a 802,26 GgCOxtd vao nam 2010.

4. Két luan

Qua kiém ké phat thai khi nha kinh trong linh vic trong linh vuc chin nudi va trong trot

(khong bao gdm phat thai va hap thy tir dat, cling nhur d6t sinh khéi tir dat rimg va chuyén doi
sir dung cua dat rimg) giai doan 2010-2018 nhan thiy luong phat thai 16n nhét 1a phat thai
CHg tur canh tac Iua va phat thai 16n thtr hai 1a phat thai CHs va N2O tir chdn nuoi (ti€u hoa
thirc an va quan 1y chét thai). Day 1a xu thé phat thai dién hinh ctia cac tinh c6 kinh té néng
nghiép chiém ty trong chu yéu (v6i dién tich trong lua va s6 luong vat nudi 16n). Viéc kiém ké
phat thai khi nha kinh trong m¢t giai doan dai (2010-2018) gitip cac nha quan ly, cac chuyén
gia danh gia duoc cac ngudn phét thai chinh tir 6 dé ra cac giai phat giam nhe phat thai khi
nha kinh pht hop véi diéu kién dia phuong, hudng dén muyc tiéu phat trién xanh, bén viing,
bao vé moi truong, chdng bién d6i khi hau.
Pong gop cho nghién ciru: Xay dung y tudng nghién ctru: L.A.N., N.T.L.; Lua chon
phuong phap nghién ciru: L.A.N., P.D.A., P.T.L.,, N.-T.L., D.Q.T.; Xu ly sb liéu: P.A.D.,
L.A.N.; Thu thap, phan tich, xtr 1y s6 liéu: P.A.D., L.A.N.; Viét ban thdao bai bao: L.AN.,
P.A.D., N.T.L.; Chinh stra bai bao: N.T.L., D.Q.T.

Loi cam on: Nghién ciru nay duoc thuc hién trong khudn kho ciia dé tai khoa hoc cong nghé
cap qudc gia “Nghién ciru dé xuat hé thong gidm sat-bao cao—thadm dinh (MRV) cic hoat
d6ng tng pho voi bién doi khi hau ¢ Viét Nam”, ma s BDKH.32/16-20 thugc Chuong trinh
Khoa hoc va Cong nghé g pho véi Bién doi khi hau, Quan 1y tai nguyén va méi truong giai
doan 2016-2020, ma s6 BDKH/16-20.
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Loi cam doan: Tap the tac giad cam doan bai bao nay la cong trinh nghlen clru ctia tap thé tac
gid, chua duoc cong bd & dau, khong duoc sao chép tir nhirng nghién ciru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Abstract: The paper presents the calculation results of greenhouse gas emissions in Quang
Nam Province for the agricultural sector including the sub—sectors of cultivation, livestock
and crop sector in aquaculture in the period 2010-2018 based on the guidelines of the
Intergovernmental Panel on Climate Change for GHG inventory and application of ALU
software. Accordingly, the total greenhouse gas emissions in the agriculture sector of
Quang Nam province in the period 2010-2018 reached 9,410.6 GgCO»eq and tended to
decrease from 1,086.1 GgCO2eq (2010) to 1033.5 GgCOzeq (2018). In terms of structure,
emissions in the cultivation subsector accounted for the highest proportion (52.6%), the
second ranked was livestock husbandry (47.4%).

Keywords: Greenhouse gas; Agriculture; ALU software; IPCC.



TINH HINH KHI TUONG THUY VAN
BAN TIN DU BAO KHi TUQNG, THUY VAN THANG 12 NAM 2020

TINH HINH KHi TUQNG

1. Nhén dinh xu thé thoi tiét dic biét trong thing

Trong ntra ddu thang 12, MJO trong pha ddi luu cuong do yéu ¢ khu vuc phia Nam
Bién bong. Dy tinh c6 khoang 01-02 xody thuan nhiét déi (XTND) hoat dong trén khu vuc
giita va Nam Bién Pong, kha ning anh hudng dén thoi tiét cac tinh Trung Trung Bo trd vao
dén phia Nam.

Trong thang 12/2020, tin suat khong khi lanh (KKL) gia ting; du tinh c6 khoang 5-7
dot KKL, khién nhiét do giam va gay ra cac dot rét & Bac Bo va Bic Trung Bo. Rét dam co
kha ning xuat hién trong nira cudi thang, tap trung & ving ndi va trung du. D& phong biang
gi4 va swong mudi ¢ cac tinh ving nui phia Bic.

a) Thoi ky tir ngay 01-10/12/2020: Khoang nam ngay dau KKL con duy tri cuong do
manh, cac tinh Bic B va Béc Trung B troi tiép tuc rét; sau d6 KKL suy yéu dan va co
kha nang ting cuong vao khoang ngay 9—10/12. KKL ciling anh hudéng, gdy mua cho cac
tinh mién Trung (khu vuc tu Ha Tinh dén Binh Thuén). Khu vuc Bic B9, Tay Nguyén va
Nam B ¢6 xu hudng it mua hon, dic biét 1a Bic B9.

b) Thoi ky tir ngay 11-20/12/2020: TLM khu vuc Trung, Nam Trung B9, Tay Nguyén
va Nam B cao hon trung binh nhiéu nim (TBNN) khoang tir 20-50%. Cac tinh Bic B0,
Bic Trung Bo pho bién it mwa, TLM hut 30-50%. Nhiét d¢ cac tinh Pong Bac Bo va Bic
Trung Bo thap hon gia tri TBNN tir 0,5 dén 1,0°C. Céac khu vuc khac nhiét d6 c6 xu hudng
xap xi, nhung thién vé pha thap hon gia tri TBNN. Kha ning cac tinh Trung va Nam Trung
B anh hudng cia XTND, gay mua trén khu vuc.

¢) Thoi ky tir ngay 21-31/12/2020: Xu thé tvong ty nhu tuan tir 11-20/12/2020, tong
lugng mua (TLM) khu vuc Trung, Nam Trung B9, Tay Nguyén va Nam Bo cao hon TBNN
khoang 10-30%. Céc tinh Bac B, Bac Trung Bo phd bién it mwa, TLM hut 30-60%. Nhiét
d6 cac tinh Dong Bic BO va Bic Trung Bo 2 thap hon gia tri TBNN tir 0,5 dén 1,0°C. Céc
khu vuc khac nhiét d6 c6 xu hudng xap xi, nhung thién vé pha thap hon gia tri TBNN.

2. Dw bao xu thé nhiét d trung binh tir ngay 01-31/12/2020

2.1. Bic Bg: Nhiét d6 khu vuc phia Bong Bic Bo thr?ip hon khoang 0,5-1,0°C so véi gia tri
TBNN. Khu vuc Tay Bac xap xi TBNN.

2.2. Trung Bj: Nhiét do trung binh khu vuc Béic va Trung Trung B6 thip hon khoang 0,5—
1,0°C so voi gia tri TBNN; phan Nam Trung B xap xi TBNN.

2.3. Tdy Nguyén va Nam Bj: Nhiét do trung binh xap xi gia tri TBNN.

Tap chi Khi twong Thiyy van 2020, 720, 76-84; doi: 10.36335/VNJHM.2020(720).76-84 http://tapchikttv.vn/
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Hinh 1. Nhiét d6 trung binh thang 12/2020.

3. Du bao xu thé rgng muwa tir ngay 01-31/12/2020

3.1. Bic Bj: TLM thap hon tir 20-50% so véi TBNN cung thoi ky.
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3.2. Trung Bj: TLM khu vuc Thanh Hoa, Nghé An thip hon 10-30%; Cac khu virc con lai
cao hon tir 10-30% so v61 TBNN cung thoi ky.

3.3. Tay Nguyén va Nam By TLM cao hon tir 10-30% so vai gia tri TBNN cung thoi ky.
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TiINH HINH THUY VAN
1. Ban tin du bdo thity vin cac song Bic Bo

1.1. Tém tit tinh hinh thiiy vin, nguon nwéc thang 11 nim 2020

Muc nudc trén séng Thao, Lo dang bién ddi chAm. Muc nudc ha luu song Héng tai Ha
Noi va trén song Hoang Long tai Bén D¢ bién doi chdm va chiu anh hudng cua thuy tricu.
Tinh hinh dong chay trén cac song chinh so véi muc trung binh nhieéu ndm (TBNN) cu
theé nhu sau: lugng dong chay trén song Thao tai Yén Bai, song Lo tai Tuyén Quang, song
Hong tai Ha Noi thap hon mtrc TBNN lan luot 1a 31%, 93%, 12%. Dong chay trén song Da
den ho Hoa Binh nhé hon TBNN 1a 18%. Chi tiét cac dac trung thuy van thang 11 trén cac
song Bac Bo (Bang 1).
Bang 1. Dac trung myuc nudc, lvu lugng thang 11/2020.
Donvi: Hem; Q m/s’

N 2 Thap Trung So voi
Song Tram Cao nhat nhit binh TBNN TBNN
ba Hb Hoa Binh (Q) 2842 40 996 1210 <18%
Yén Bai (H) 2725 2482 2561 2620 <59cm
Yén Bai (Q) 810 180 330 481 <31%
Thao
Pha Tho (H) 1468 1253 1306 1414 <108cm
Phua Tho (Q) 840 250 380 646 <41%
Tuyén Quang (H) 1525 1301 1390 1652 <262cm
Tuyén Quang (Q) 115 21 39 538 <93%,
Lo
Vu Quang (H) 685 501 558 676 <118cm
Vu Quang (Q) 710 170 310 953 <67%
. Ha Noi (H) 254 46 141 247 <106¢cm
Hong
Ha N¢i (Q) 2800 410 1370 1550 <12%
Dap Céu (H) 164 18 91 103 <12cm
Pha Lang Thuong (H) 164 -7 76 104 <28cm
Thai Binh
Luc Nam (H) 165 -19 68 103 <35cm
Pha Lai (H) 176 -7 79 108 <29cm
Hoang Long Bén Bé (H) 130 3 77 93 <l6cm

1.2. Dw bdo tinh hinh thity vin, nguon nwéc thang 12 niam 2020

Trong thang 12, muc nudc trén cac song thuong luu hé thong song Hong—Thai Binh s&
xuéng cham. Muc nudc ha luu séng H@)ng—Théi Binh s& bién d6i chAm va chju anh huodng
ctia thuay triéu.

Dong chay trén song Pa dén hé Hoa Binh nhé hon mitc TBNN 1a 16%. Dong chay ha
lwu song Hong c6 kha nang 16n hon mirc TBNN 26%. Chi tiét cac dic trung thity van thang
12 trén cac song Bic Bo (Bang 2).
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Bang 2. Dac trung du bao myc nudc, luu lugng thang 12/2020.

Don vi: Hcem,; O m/s’

Song Tram Cao nhit Thf,lp nhét Tl;l:lllllg TBNN "f‘oBl‘\,I(;
ba Ho Hoa Binh (Q) 1700 40 600 714 <16%
Thao Yén Bai (H) 2530 2420 2460 2563 <103cm
Yén Bai (Q) 230 100 150 339 <56%
Phu Tho (H) 1270 1200 1240 1358 <118cm
Phu Tho (Q) 290 130 220 495 <56%
Lo Tuyén Quang (H) 1460 1300 1380 1607 <227cm
Tuyén Quang (Q) 66 20 38 318 <88%
Vu Quang (H) 580 470 530 641 <lllecm
Vu Quang (Q) 380 110 240 865 <72%
Hong Ha Néi (H) 245 50 135 188 <68cm
Ha Néi (Q) 2530 440 1280 1015 >26%
Théi Binh Pap Cau (H) 160 0 75 78 <3cm
Phu Lang Thuong (H) 160 -5 75 76 <lem
Luc Nam (H) 160 -10 70 72 <2cm
Pha Lai (H) 160 0 75 82 <7em
Hoang Long  Bén Dé (H) 130 3 60 49 >11lcm

2. Ban tin dw bao thiy van han dai cac song Trung Bo, Tay Nguyén va Nam B§

2.1. Bic Trung Bé

Tir ngay 16-18/11, trén thugng ngudn cac song & Ha Tinh xuat hién mot dot 1, dinh 1d
con & dudi mic BP1. Luu luong dong chay trung binh thang 11, trén song Ma tai Cam
Thuy cao hon TBNN cung ky 21%, song Ca tai Yén Thuong cao hon 46%, song Ngan Sau
tai Hoa Duyét & muc x4p xi TBNN.

Tinh hinh hd chira: Muc nuéc cac hd thiy dién trong khu vic phd bién thap hon muc
nudc dang binh thuong (MNDBT) tir 0,85—6,16 m va c6 dung tich dat ttr 79-98% dung tich
h6 (DTH) nhu ho Ban V& thap hon MNDBT 0,91 m, dat 98% DTH; ho Trung Son thap hon
6,16 m, dat 79%; ho Huia Na thap hon 0,87 m, dat 97%; ho Ctra Dat thap hon 0,85m, dat
98% DTH.

Trong thang, muc nudc cac séong bién doi cham. Luu lugng dong chay trén cic song
giam hon so véi thang trudc. Luu luong dong chay thang 12, trén séng Ma tai Cam Thuay
cao hon TBNN cting ky 10%, song Ca tai Yén Thugng thip hon 51%, séng Ngan Sau va
Ngan Phé thap hon tir 25-40%.

2.2. Trung Trung By

Trong thang, trén cac song tir Nam Quang Binh dén Quang Ngii da xuat hién 3 dot li:

Dot 1: Tu ngay 05-08/11, dinh 11 trén cac song & Quang Nam ¢ mirc trén BD2, cac
song khac & mic BP1 dén trén BP1, riéng song Vé (Quang Ngii) & mirc trén BD3.

Dot 2: Tir ngay 09—15/11, dinh Iii trén Kién Giang (Quang Binh) ¢ mtrc trén BP1, cic
song tir Quang Tri dén Quang Ngii pho bién & miac BD2-BD3, ¢6 song trén BD3.

Dot 3: Tu ngay 29/11-01/12, dinh 1d trén cac song Quang Nam, Quang Ngai ¢ muic
BD2-BD3, riéng séng V& ¢ miic trén BD3.

Tong luong dong chay trén song Ta Trach (Thira Thién Hué) & muc xdp xi TBNN,
song Thu Bon (Quang Nam) va song Tra Khic (Quang Ngii) cao hon tir 34-41%.
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Tinh hinh hd chtra: Myc nuéc cac ho chira thay dién vira va 16n & muc thip hon
MNDBT tir 1,3-4,0 m, mét s6 hd ¢ mirc xép xi MNDBT nhu Pk Mi 4, song Tranh 2 va
Dik Prinh. Dung tich cac hd thity dién phd bién dat tir 87-100% DTH.

Trong thang, trén cac song tir Quang Tri dén Quang Ngii c6 kha ning xuit hién 2-3
dot 1ii; cac song khac c6 dao dong.

Nguy co xay ra lii quét, sat 16 dat & viing niii, ngdp ung ving triing thap, ven song, khu
d6 thi cac tinh tir Quang Tri dén Quang Ngii.

2.3. Nam Trung B¢

Trong thang, trén khu vuc da xuét hién tir 3 dot 1d.

Dot 1: Tt ngay 04-07/11, dinh lii trén séng An Lo tai An Hoa 23,69 m (05h/06/11,
dudi BD3 0,31 m); trén song Lai Giang tai Béng Son 6,62 m (14h/06/11, duoi B2 0,38
m); trén song Kon tai Vinh Son 73,01 m (07h/06/11, trén BD2 0,51 m).

Dot 2: Tu ngay 07-13/11, dinh [ trén song Kon tai tram Binh Nghi 16,83 m (23h
10/11, trén BD2 0,33 m), tai Thanh Hoa 8,04 m (07h/11/11, trén BD3 0,04 m); trén sdng
Ky L6 tai Ha Béng 11,95 m (22h/10/11, trén BD3 2,45 m); ha Iuu song Ba tai Cing Son
33,39 m (18h 11/11, dudi BP3 1,11 m), tai Pha Lam 2,85 m (01h/11/11) trén BD2 0,15 m;
trén song Dinh tai Ninh Hoa 5,96 m (21h 10/11) trén BD3 0,26 m; trén song Cai Nha Trang
tai Dong Tring 8,20 m (20h 10/11) trén BD1 0,2 m.

Dot 3: Tur ngay 28-30/11, dinh 10 trén séng Dinh tai Ninh Hoa 5,63 m (4h/30/11, dudi
BD3 0,07 m), song Cai Nha Trang tai Dong Tring 9,64 m (22h/ 29/11, trén BD2 0,14 m);
song Cai Phan Rang tai Phan Rang 3,31 m (21h/29/11, duéi BD2 0,19 m); séng Kon tai
Thanh Hoa 7,1 m (14h/30/11, trén BP2 0,1 m). Tong lu’ong dong chay trén cac song ¢ Binh
Dinh, Phi Yén cao hon TBNN tir 20-60%; song Cai Nha Trang tai DPong Tring thap hon
6,8%, riéng song La Nga tai Ta Pao thap hon 85% so véi TBNN.

Tinh hinh ho chita: Muyc nudc cac ho thily dién & mirc thip hon MNDBT tir 0,1-1,0 m;
h6 Vinh Son 5 thap hon 10 m, hé Nui Mot thap hon 3,69 m; riéng hé Vinh Son B cao hon
1,13 m so véi MNDBT. Dung tich cic hd phd bién dat tir 85-100%, mét s6 hd dung tich
con thap nhur Vinh Son 5 21,4%, Ni Mot 66%.

Trong thang téi, trén cac song & Nam Trung Bo xuat hién 1-2 dot 1ii va dao dong.

2.4. Tay Nguyén

Trong thang, trén cac séng & Tay Nguyén xuat hién 2 dot li.

Dot 1: T 10-16/11, dinh 11 trén séng Dakbla tai tram KonPlong 593,83 m (01h/11/11,
trén BD2 0,33 m), tai tram KonTum 519,15 m (03h/11/11, duéi BD2 0,35 m); trén séng
Kréng Ana tai Giang Son 421,88 m (07h/14/11, dudi BD2 0,12 m); trén song Srépok tai
Ban Bon 171,63 m (09h/16/11, trén BP1 0,63 m); trén song Cam Ly tai Thanh Binh 831,5
(01h/11/11, trén BD1 0,5 m).

Dot 2: Tir ngay 29/11, trén song Dik Bla, KrongAna va Cam Ly da xut hién mot dot
4. Hién tai (ngay 01/12), lii thugng luu séng Pakbla dang dao dong ¢ miic BD1-BD2, ha
luu dao dong xap xi BPI, li trén song Krong Ana dang 1én. Muc nuée lac 07h/01/12 tai
tram Giang Son 421,75 m, dudi BD2 0,25 m; i trén song Cam Ly dang 1én lai, myc nudc
luc 07h/01/12 tai tram Thanh Binh 831,86 m, dudi BD2 0,14 m.

Luu luong dong chdy trén song Dakbla tai Kon Tum cao hon TBNN cung ky 75%, trén
song Srépok tai Giang Son cao hon TBNN cung ky 14%.

Tinh hinh hd chtra: Myc nuéc cic hd thuy dién déu xdp xi muc nudc dang binh
thuong; dung tich cac hd phd bién dat trén 90%.

Trong 1-3 ngay dau thang, 1ii trén song bikbla, song Cam Ly dao dong ¢ mic BD1-
BD2 sau xudng dan, i trén song Krong Ana tiép tuc 1én cham; muc nudc cac song khac
thuoc khu vuc Tay Nguyén pho bién dao dong theo diéu tiét ctia hd chira thity dién.
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2.5. Nam B¢

Muc nuéc séng Ciru Long dao dong theo tridu theo xu thé giam dan. Muc nudc cao
nhat thang trén song Tién tai Tan Chau 2,75 m (ngay 01/11), trén song Hau tai Chau Ddc
2,67 m (ngay 02/11).

Muc nuée song Ciru Long bién doi cham theo xu thé xudng dan va dat mirc cao nhat
thang trén song Tién tai Tan Chau 1,85 m, trén song Hau tai Chau bdc 1,85 m.

Bang 3. Bang $6 liéu myc nude thue do va du bao trén cac song chinh ¢ Trung Bg, Tay Nguyén va Nam B§.

DPon vi: cm
Thuyc do Dw bao
Son Tram 4 4
j I S A OV R
Ma Giang 65 203 -83 60 180 —60
Ca Nam Dan 192 667 9 72 190 -20
La Linh Cam 107 484 87 48 210 -95
Gianh Mai Hoa 55 171 55 50 150 =50
Huong Kim Long 93 332 14 72 180 30
Thu Bon Cau Lau 122 397 -8 90 350 -10
Tra Khuc Tra Khtc 252 626 116 190 580 80
Kén Thanh Hoa 572 804 503 540 700 510
Pa Ring Phu Lam 47 285 -65 35 220 -75
Tién Téan Chau 194 275 94 105 185 25

Hau Chéau Pdc 190 267 87 100 185 20
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