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Tém tit: Trong nhitng nim gan day, voi su phat trién ciia khoa hoc cong nghé, cic cong
nghé giam sat va canh bao tai nguyén nudc theo thoi gian thuc da cé nhimng budc phat trién
vuot bac. Trong bai bao nay, hé théng canh bao Id, lut va han han dugc phat trién bai Vién
Khoa hoc tai nguyén nuéc duge gioi thiéu. Trong do, hé théng canh béo 1, lut bao gdm 3
thanh phan chinh: 1) Hé thong quan tric va giam sat, 2) H¢ thong luu trir, xur 1y thong tin va
du bao, 3) H¢ théng cung cap thong tin va hd tro tmg pho khan cap Pau vao ciia hé thong
nay la cac s6 liéu mua, muc nude quan tric theo thoi gian thye va so liéu mua du bao tir mo
hinh du bao thoi tiét toan ciu. Dau ra cua hé théng la cac thong tin du bao vé& muc nude va
ngap lut ciing nhu cac thong tin canh bao, hd tro tng phé khéan cap véi 1, ngap lut. Hé thong
giam sat han han cung cip cac thong tin han han sir dung céc chi s6: 1) Chi sé han luong
mua chuan héa SPI, 2) Chi s6 thiéu hut d6 4m SWDI va 3) Chi s6 muc nude hd chira. Trong
khi s6 liéu phuc vu tinh toan cac chi sb SPIva SWDI duoc 14y tir cac ngudn dit liéu toan cau,
dir liéu hd chua 1a dit lidu thoi gian thyc do dac truc tiép tai cac hd chura. Hé théng duogc phat
trién trén nén ting WebGIS véi giao dién than thién, cung cdp cac thong tin téi nguoi ding
mot cach truc quan, gop phﬁn giam nhe thiét hai do 11, lut va han han gay ra.

Tiwr khoa: Lii Iut; Han han; Canh bao; Thoi gian thuc; WebGIS.

1. it véan dé

Trong nhitng ndm gan day, cac thién tai lién quan den nude nhu han han va 1d lut xuat
hién véi tan suat ngay cang cao di gay ra nhleu thiét hai vé ngudi va tai san cho nguoi dan. Lu
lut mac du dién ra trong khoang thoi gian ngan nhung dé lai hau quéa niang né vé kinh té, moi
truong va an sinh xa hoi. Chéng han, dot mua 1d tir 06-20/10/2020 & mién Trung nudc ta da
khién 154 nguoi thiét mang va mét tich, 6.235 nha sdp do, hu hong, 16.692 ha lua va hoa mau
bi thiét hai, 121 km dé ke va 73,5 km bd song, bo bién bi sat 16. Udc tinh thiét hai vé kinh té
khoang 15.469 ty dong [1].

Mt khac, han han dién ra 4m tham va cham hon nhung cling anh hudng 16n t6i moi ddi
tugng, moi linh vuc cua doi séng x4 hoi. Han han lam gian doan mua vy, suy giam nang suét
cdy trong va do d6 anh hudng truc tiép dén sinh ké ctia ngudi dan va an ninh luong thyc qudc
gia. Han han cling gdy ra tinh trang thiéu nudc sinh hoat, dong chay vao cac ho chira, gy ra
cac cang thang, tranh chip vé nuéc giita cac ddi tugng str dung nudc ciing nhu giita cac dia
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phuong va cac qubc gia voi nhau. Dot han mua kho nam 2015-2016 gy anh huong nghiém
trong dén doi song san xuat ctia cac tinh khu vue Nam Trung Bo, TAy Nguyén va dong bang
song Ctru Long (PBSCL). Bac bi¢t, 10/13 tinh, thanh phé thudc khu vuc DPBSCL da phai
cong bd thién tai han han, xam nhép man. Téng thiét hai do han han gay ra cho khu vuc nay
lén dén 7.900 ty ddng [2]. Mua khé nim 2019-2020, mic du han han, xAm nhdp min &
DBSCL con gay git hon ca muia kho 20152016 nhung do cong tac du bao som ciia Téng cuc
Khi tugng Thiy van va chi dao diéu hanh sat sao cua cac cép lanh dao, thiét hai da giam thiéu
dang ké. Tong dién tich laa bi thiét hai do han man 1a 58.400 ha, bing 14% so véi dién tich bi
anh huong nim 2015-2016. Téng s6 hd dan bi thiéu nudc sinh hoat bang 54% mirc anh
hudng so voi nam 2015-2016 [3]. Diéu nay cho théy cOng tac giam sat, du bao, canh bao soém
dong vai tro quan trong trong viéc chii dong ing pho, giam thiéu thiét hai do thién tai giy ra
cho Nha nuéc va nhan dan. Do d6, ¢ dong gop thém cho cac nd lyc cua Tong cuc Khi tuong
Thuy van, Vién Khoa hoc tai nguyén nudc cling dd sém chu dong cé nhitng nghién ctru thir
nghiém céc hé thong giam sat canh bao 1t lut va han han.

Trong thoi gian gan déy, cudc cach mang cong nghiép 4.0 voi sy phat trién trién clia cac
hé théng quan tric IoT va cac thudt toan tri tu¢ nhan tao, cong tac giam sat va canh bao han
han, 11, lut da c6 nhiing tién bo dang ké. Céc thong tin du bao, canh bao c6 d¢ chinh xac ngay
cang cao. Tuy nhién, dé truyén tai cac thong tin thién tai kip thoi va hiéu qua hon dén chinh
quyén va ngudi dan, can mot hé thdng truyén tai thong tin truc quan, d& hiéu trén nén tang
Web dé moi ddi tuong déu cé thé tiép can duge, phi hop véi xu huéng chuyén doi s6. Trong
bai bio nay chung toi trinh bay hé thong canh béo 1ii, Iut, han han tich hop theo thoi gian thuc
dang duogc nghién cuu thur nghiém tai Vién Khoa hgc tai nguyén nuéc (canhbaolu.bache.vn;
canhbaotainguyennuoc.wri.vn). Hé thong duoc xay dung trén nén tang WebGIS dam bao
thudn loi cho nguoi ding truy xuat thong tin. Hé thong dugc xay dung cho phép ty dong hoa
toan bd cac giai doan tir nhan va xir 1y s6 liéu dau vao dén biéu didn két qua déu ra trén hé
thdng trang web ciing nhu truyén/phat cac thong tin canh bao. Khi hé théng dwoc hoan thién,
cac san pham ciing s& 14 nhitng dong gbp quan trong cho cac nd luc du bao va canh béo thién
tai tai Tong cuc Khi tuong Thity van.

2. Co sé 1y thuyét hé thong giam sat va canh bao 1ii, lut va han han

2.1. Hé thong gidm sdt va canh béo 1, lut

H¢ théng giam sat va canh bao 10, lut bao gbm 3 thanh phan chinh nhu sau (Hinh 1):

Hé thong quan trdc va giam sat: Hé thong nay bao gom cac thiét bi do mua, muyc nuoce va
camera giam sat theo thoi gian thyc. Cac s6 li€u quan trac va giam sat dugc truyen vé may
chu theo thoi gian thyc qua dudng truyén internet hodc 3G/4G. Dong thoi hé théng giam sat
con cho phép tiép nhan thong tin tir cong ddng nhu cac anh chup hién trudng phuc vu cong
tac ctru ho, clru nan.

Hé thong heu triv, xik 1y théng tin va di bdo: Hé théng nay thu nhan cac thong tin quan
trac, giam sat va phan anh tir ngudi ding, sau d6 xtr 1y thong tin va luu vao co so dit liéu.
Pong thoi, trong trudng hop ¢6 mua 1 16n xay ra, hé thong sé tién hanh dy béo 1ii va ngap lut
tir s6 liéu mua dy bao toan ciu GFS (Global Forecast System) [4], sb liéu mua va muc nudce
thuc do st dung cach tiép can két hop céc thuat toan tri tu¢ nhan tao va mé hinh sb tri nhu
trinh bay ¢ Hinh 2. Cach tiép can nay cho phép két hop céc tinh toan phtic tap ciia cic mo
hinh thuy van, thuy luc v6i cac thudt toan tri tu¢ nhan tao phuc vu du bao 1, lut. Cach tiép can
ndy giup viéc dy bao 14, lut theo thoi gian thyc khong 1¢ thude vao cac phan mém thuy van,
thuy luc nén thoi gian tinh toan nhanh va khong yéu cau ngudi ding c6 chuyén mon sau vé
thity van/thuy lyc khi van hanh hé thdng.

Hé thong cung cdp thong tin va ho tro itng phé khan cap: Hé thong nay cung cép cac
thong tin giam sat, canh bao mot cach truc quan cho ngudi dung trén nén tang WebGIS. Céac
thong tin cung cép dugc chia thanh cac thong tin mé cho tat ca moi ngudi va thong tin phuc
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vu riéng cho cac di tuong sir dung co tai khoan truy cap hé théng. Tat ca ngudi dung s& duoc
truy cap thong tin mua, myuc nudc tai thoi diém hién tai va 24 gio vua qua. Trong diéu kién
ngap lut xay ra, nguoi dung s& xem dugc ban db ngép lut hién trang va du bao trén trang web.
Pong thoi, khi muc nude tai cac tram do dac vuot muc canh bao cap 2 hodc 3, hé thong s& tu
dong giri tin nhin canh bao dén cac s dién thoai chiu trach nhiém trong cong tic phong
chéng 1i1, bao. Hé thdng hd tro tmg phé khan cap cho phép hién thi cac thong tin hd trg ctru
ho, ctru nan nhu hién thi cac vi tri tranh, trd ngdp lut an toan, duong di chuyén dén cac vi tri
nay; hién thi hinh anh va vi tri can ctru trg cta nguoi dung khi nguoi dung chup anh cung cap
thong tin...Cac thanh phan nay dugc két n6i v6i nhau thanh mot hé thong giam sat, canh bao
thong nhét va tu dong, khong can su can thiép ctia ngudi van hanh hoat dong lién tuc va cung
cap thong tin lién tuc theo thoi gian thuc.

Hinh 1. So d6 hé théng quan tric, canh béo, du béo 1ii.

M6 hinh thuy van, thuy lyc

M5 hinh tri tué nhan tao
Budc 1. Xay dung mo hinh tri tu¢ nhan tao tur két qua mo phong thuy van, thuy luc.

# MS hinh tri tué nhan tao
Qui trinh didu tiét hé chira

=l

Co s& dir liéu

Mu'c nuOc thyc do

o Q3 L/
<B4 (7))
Ay i

A Ban do dy bao
Truyén tai ban tin ngap ;‘:n Muyc nuéc dy bao
Ké hoach (rng dur béo
pho

Budc 2: H¢ théng du béo 1, lut theo thoi gian thuec.

Hinh 2. So dd hé théng canh bao, du bao 1l str dung Kkét hop cong nghé tri tu¢ nhan tao va mo hinh s6
tri.
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2.2. Hé thong gidm sat han hdn

2.2.1 Céc chi sb han

Trong nghién curu nay 3 chi s6 han dai dién cho 3 loai han han duoc su dung bao gém:
Chi s6 han mua chuén héa SPI (Standard Precipitation Index) dai dién cho han khi tugng, chi
sb thiéu hut 36 &m SWDI (Soil Water Deficit Index) dai dién cho han nong nghiép va chi sb
muc nude ho chira dai dién cho han thuy van. Céc chi sb han nay dugc trinh bay dudi day:

Chi s6 han khi twong SPI: Chi s6 SPI dugc phat trién boi [5] va duoc dinh nghia 1a xac
Xuét cta luong mua duge mo ta béng ham mat d6 Gamma hai tham sb nhu sau:

_ a-1,% (1)
gx) = ) ¢ g

Trong d6 I'(a) la ham Gamma, x la lugng mua. @ va S la cac tham s6 vé hinh dang

va ti I¢ ciia ham mat d6 Gamma. Ham phﬁn phéi Iy tich Gamma nhu sau:

G(x) = @)

a-1
BaT ( ) f t e ﬁ’ dt
Vi phuong trinh (2) khong xac dinh véi lugng mua bang 0 (x = 0), mot ham phén phdi
xac suat c6 xem xét dén luong mua bang 0 duoc dé xuét nhu sau:
HG) = q+(1 - )G 3)
Trong d6 g va 1—¢q la cac xac suat cua lugng mua x =0 va x # 0. SPI dugc xac dinh
bang cach chuyén ham H(x) thanh ham phan phdi chuan véi trung binh bang 0 va d¢ léch
chudn bang 1. SPI duong tuong tmg véi thoi ky am w6t va SPI 4m tuong Gmg véi thoi ky kho
han.
Thay vi str dung ham phan phdi Gamma, Farahmand va AghaKouchak [6] phat trién mot
ham xac suat kinh nghiém nhu sau:
i—0.44 4)
PO = o ,
Trong do6 n 1a kich thudc mau, 7 1a so thur ty cia lwgng mua trong chuoi so licu dugc sap
xép theo thir tu tir cao dén thap. p(x;) 1 x4c suat kinh nghiém va dugc ding dé dé tinh chi s6
SPI nhu sau:
SPI = & Y(p) (5)
Trong &6 @ 1 phan phdi x4c suat chuan vai trung binh bang 0 va d6 1éch chuan bang 1.
Farahmand va AghaKouchak [6] d4 chimg minh phuong phap kinh nghiém nay cho két qua
khong khéac nhiéu so vai cach tinh tir ham phan phdi Gamma. Do d6, nghién ctru nay sé& st
dung phuong phap nay dé tinh chi sb SPI. Dya vao chi s6 SPI, mitc do han han dugc phan
thanh 7 cdp nhu sau:

Bang 1. Bang phan cip han han st dung chi sé SPIL

SPI Mitc d9 han Xac suit liiy tich (%) Xac suét xuit hién (%)

SPI<-2,0 Han nghiém trong 0,000-0,023 2,3
—2,0 <SPI<-1,5 Hanning 0,023-0,067 4,4
—-1,5<SPI<-1,0 Han trung binh 0,067-0,159 9,2
-1,0<SPI<1,0 Khoéng han 0,159-0,841 68,2
1,0 <SPI<1,5 Am uét 0,841-0,933 9,2
1,5<SPI<20 Cuc 4m w6t 0,933-0,977 4,4
SPI>2,0 Cuc ky am uét 0,977-1,000 2,3

Céc chi s6 SPI thuong duoc tinh bao gom: SPI1 (1 thang), SPI3 (3 thang) va SPI6 (6
thang). Nghién ctru nay sé€ sit dung chi so SPI3 dé giam sat han han cho toan lanh thé Viét
Nam.
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_ Chi 6 thiéu hut dp am SWDI: Chi s6 han ndng nghiép SWDI dugc xac dinh tir 0 am dat
0 tang 1€ cay (root zone) theo cong thirc sau [7]:

0—-0
SWDI = £
Bawc (5)
Bawc = Opc — Owp

Trong d6 6 1a do am dét ting 1& cdy (m*/m?), Opc, Oyp va Oawc la kha nang chira
nude cua dat (ﬁeld capa01ty) lwong nude nho nhét cia nude ma cay can dé khong héo va
lwong nudce dit co thé chua dé cay su dung (available water capacity). Cac chi s Orc, Owp
va Oy ¢ duoc xac dinh bang nhiéu cach. Nghién ctru nay st dung phu(yng phap dé xuét boi
[7], xac dinh cac tham s6 Op¢ va Oyp la cac gia tri tuong Ung voi tan suat 5% va 95% cia
chudi sb liéu 46 4m. Nghién ctru s€ tinh chi s6 SWDI cho tung 6 ludi tu d6 1ap ban dd han cho
khu vuc nghién cuu.

So vdi chi s6 SPI, chi s6 han han SWDI duoc duoc xem xét voi qui mo thoi gian nhé hon,
thuong la qui mo 1 tuan (7 ngay). Qui md thoi gian nay tuong tng voi qui mo thoi gian cua
cac ké hoach tudi. Chi s6 SWDI nho hon 0 tuong tng voi diéu kién han va 16n hon 0 twong
g v6i diéu kién khong han. Trong khi chi s6 han SPI cho biét mirc 6 han han trong trung
va dai han, chi s6 SWDI cho biét mac do han han trong khoang thoi gian ngén. Dua vao chi sd
SWDI, han han dugc phan thanh 5 cip nhu Bang 2.

Bing 2. Bang phén cAp han han sir dung chi s6 SWDL.

SWDI Mirc d§ han
>0 Khong han
0~-2 Han it
-2~-5 Han trung binh
-5 ~-10 Han ndng
<-10 Han nghiém trong

Chi s6 han dwa vao muc nuée ho chira: Hién nay, trén hau khép cac luu vuc song, cac hd
chira thuy loi, thuy dién da dugc xay dung phuc vu cac myc dich khac nhau nhu phat dién,
cap nudc sinh hoat, nong nghiép, cong nghiép, gop phan quan trong vao cong tac phong 1
vao mua mua va chdng han vao mua kho. Do d6, su bién thién ctia myc nudc ho chira ciing 1a
mét chi sb quan trong xac dinh mirc 6 han han trén cac luu vuc song. Trong nghién ctiu nay,
bude dau han han duoc xéac dinh tir muce nude hod chira 6 3 cép: Thép, trung binh va cao. Muc
nude hd twong tmg vai cac cap nay nhu sau: Thap: Muc nudc nho hon hodc bang muc nudc
chét; Trung binh: Muc nuéc 16n hon muc nuée chét va nhé myuc nudc dang binh thuong;
Cao: Muyc nudce 16n hon hodc bang myuc nude dang binh thudng.

2.2.2 Ngudn sb liéu phuc vu tinh toan cac chi s6 han

Do céc sd liéu quan trac con thua thét, do phan giai theo khong gian chua dam bao,
nghién ctru nay st dung s6 liéu m¢ toan cau dé tinh toan cac chi s6 han SPI va SWDI. Theo
6, s6 liéu dé tinh toan chi s6 SPI 1a s6 liéu mua vé tinh toan cau GPM—IMERG (Integrated
Multi—satellitE Retrievals for Gloval Precipitation Mission) theo thang v&i do phan giai 11
km (0.1°). S6 liéu mua nay dugc tinh toan tir thong tin t6 hop ctia cac vé tinh ciia co quan
quan vii try My (NASA) va Nhat Ban (JAXA) dang hoat dong trén quy dao Trai dat [8]. St
dung s6 lidu nay, ban dd chi sb SPI cho toan lanh thd Viét Nam dugce xay dung.

Déi v6i han néng nghiép, chi s6 SWDI duoc tinh toan tir sb liéu do 4m tir quan tric clia vé
tinh SMAP (Soil Moisture Active Passive) duoc phong 1én qui dao ngay 31/1/2015. D6 4m
dugc tinh toan tir phat xa dién tir tir bé mat dat ¢ tan s6 1,41 GHz. SMAP cung cip thong tin
d6 4m ¢ 5 cm trén cung ctia bé mat dat voi do phan giai khong gian twong ddi thap 13 36 km
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(Cap d6 1) [9]. Dit liéu d6 4m nay khong dap Gmg dugc yéu cau vé canh bao han voi d phan
giai khong gian cao hon va do sau 16p dat 1on hon. Dong thoi, véi sb liéu do am ¢ cap do 1,
cac gia tri do am chi bao phu 1 phﬁn lanh thd Viét Nam. Do d6, 36 4m SMAP cép 4
(SPL4SM) cho gié tri 6 am & tang ré cay (d6 am trung binh cua 16p dat trén cung co6 dg sau
1 m) v6i d6 phan giai 9 km da duoc s dung [10]. Do am SPLA4SM thu dugc bang céch t6 hop
cac quan tric d6 am bé mat tir SMAP véi cac tinh toan do a am bang mo hinh bé mit dat (land
surface model) trong hé thong dong hoa dit liéu d6 Am dat. Hé théng dong hoa dit liéu 46 4m
d4t bao gdm 2 thanh phan chinh: 1) B mé hinh s tri bao gdm 2 m6 hinh: M6 hinh lwu vic bé
mit dat (Catchment Land Surface) va mo hinh truyén buc xa dién tir (Microwave radiative
transfer model), va 2) Thuat toan dong hoa dit liéu GEOS Ensemble-Based Land Data
Assimilation Algorithm. Trong khi mé hinh s6 tri mé ta cac qué trinh dong lyc ctia nude va
ning luong giita dat va khi quyén két hop véi qua trinh truyén bue xa dién tir trén bé mit dat,
thudt toan dong hoé dit liéu duoc sir dung dé két hop cac quan tric tir vé tinh SMAP véi cac
wdc tinh tir b mé hinh s tri dé cai thién do tin cdy cia mo hinh sb tri. S6 lidu do 4m duoc
cung cap 3 gio 1 1an. PO am trung binh ngay dugc tinh bang cach trung binh d6 4m cua tat ca
cac lan do trong 1 ngay. Sir dung céc sb lidu v¢ tinh nay nghién ctru c6 thé xay dung cic ban
do giam sat han nong nghiép theo thoi gian. gan thyc, phuc vu cho cong tac tudi.

Dbi v6i chi s6 han dwa vao muc nudce ho chira, nghién ctu lay s6 liéu myc nude theo thoi
gian thuc duoc chia sé tir Cuc Quan 1y tai nguyén nudc. Pay 14 cac s lidu dugc truyén tryc
tiép tir cac hod vé may cha do Cuc quan ly tai nguyén nudc quan ly va duge cdp nhat mac dinh
4 1an/ngay. Trong cac tinh huéng khan cap, bao thi h¢ thong s& dugc cap nhat thuong xuyén
hon. Ngoai thong tin vé muc nude hd, cac so liéu khac duge hién thi bao gdm: luu lugng dén
ho, luu luong xa qua nha may va luu lwong xa tran.

3. Mot s6 truwong hop nghién ciru

3.1 H¢ th(fng giam sat va canh bao i, lut trén luu vuc song Ba Ché

Nghién ctru di thir nghiém ap dung hé thong giam sat va canh béo 1ii, lut cho luu vuc
song Ba Ché (Hinh 3). Pay 1a luu vuc song c6 dién tich 16n thir hai cta tinh Quang Ninh vai
tong dién tich 1a 978 km?. Dong chinh séng Ba Ché dai 80 km bét ngudn & d6 cao 789 m. Do
luu vuc séng co nén dja hinh bi chia cét phuc tap voi do dbc 16n, khi ¢6 mua 16n, 1i 1én
nhanh, thoi gian tap trung nuéc 16n, gy nhidu khé khin cho cong tac img phé. Hon 70% dién
tich luu vyc dugce che phu boi rimg tuy nhién chi c6 12% dién tich rimg nay 1a ring phong ho
con lai 88% la rimg tréng san xuat c6 tudi thu hoach trung binh tir 5~7 nim nén c6 su bién
dong 16n theo khong gian va thoi gian, kha nang giit nude va dat cua rimg twong ddi kém.
Mua kho kéo dai 6 thang tir thang 11 ndm truée dén thang 4 nim sau, mia mua bat dau tir
thang 5 va két thuc vao thang 10. Lugng mwa mua mua chiém dén 85% tong lugng mwa nim
dan dén tinh trang mua 1i thudng xuyén xay ra, gay nhiéu thiét hai cho Nha nuéc va nhan dan
sinh séng trén luu vuc. Tuy nhién, trén luu vyuc chua c6 hé théng quan tric mua, muc nudc,
dan dén viéc thiéu thong tin phuc vu cong tac phong chéng 1i bo, tim kiém, ctru hd, cru nan.
Trudc tinh hinh d6, tinh Quang Ninh da dau tu xay dung hé théng giam sat, canh bao, du bao
1 trén luu vuc song Ba Ché. Téng cong c6 10 tram do mua, 11 tram do muc nudc va 9
camera giam sat duoc lép dat. Cung voi do, hé théng canh bao, du bao i trén nén tang
WebGIS dugc phat trién tich hop v6i hé théng giam sat. Hé thong giam sat, canh bao, du bao
lii nay duoc xdy dung theo nguyén 1y d trinh & muc 2.1. Mot s6 hinh anh cuia hé thdng dugc
trinh bay ¢ Hinh 4.
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Hinh 5. Mot s6 chirc ning ciia hé thdng canh bao lii.
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Chi 56 han SPI- Ban db chi sb han khi tuong SPI duoc 1ap st dung dit liéu mua toan cau
theo thang tir 1/2001 dén 12/2020. Hinh 6a dudi dy thé hién ban do chi sé han SPI3 vao
thang 1/2001 dé minh hoa dién bién theo khong gian ctia han han. Str dung thuat toan ndi suy,
thong tin v& han han tai bt ky vi tri nao déu c6 thé duoc xac dinh. Khi ngudi dung nhap chudt
vao vi tri bt ky trén ban dd, thong tin vé vi tri nhap chudt va dién bién chi s SPI tai vi tri d6

s§ duoc hién thi nhu & Hinh 6b.

o
W o

Dién bién chi s8 Han khi tugng
Thén 12, Dak Ha District, Kon Tum province, Vietnam
Toa d6 (14.77, 108.02)

Quan Pio
Hoang Sa
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Hinh 6. Ban db chi s6 han SPI thang 1/2001 va dién bién chi s6 han SPI tai mot dia diém khi nguoi
dung nhip chudt vao trén ban dd: a) Ban db han han thang 1/2001; b) Dién bién chi s6 SPI theo thoi

gian tai 1 diém bat ky khi ngudi ding nhép chuét vao.

Chi s6 han SDWI: Chi sb han néng nghiép SDWI duoc xac dinh tir s liéu d6 4m dét nhu
trinh bay & Muc 2. Chi s6 han nay dugc tinh tir d6 4m trung binh 7 ngay va dugc thé hién trén
WebGIS tuong ty nhu chi s6 han khi trong SPI. Hinh 7 duéi day thé hién chi sb han han cua
thang 2/2019 (muia kho) cia ca nude va dién bién chi s6 han SWDI trong ndm 2019 trung binh
trén khu vuc Tay Nguyén. C6 thé nhéan thiy trong mua kho nim 2019 chi sb han trén toan
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lanh thd Viét Nam tuong dbi thap, do am chua dap img dugc yéu c?}u cta cdy trong. Dién
bien chi s6 han SWDI theo thoi gian trong nam twong dong voi dien bién lugng mua. Theo do
SWDI & khu vuc Tay Nguyén thap nhat vao cac thang 2, 3 va 4 va cao nhat vao cac thang 7, 8

vao.
Chi $6 han hé chira: Chi s6 han ho chira léy thong tin thoi gian thyc vé muc nudc,

Ivu

lwong dén va luu lugng xa tir may chil cua Cuc Quan 1y tai nguyén nudc. Trén ban d6 dién
bién han muc nude hd chira thé hién cac cip: Khong cé tin vé hd chira (mau xam), myuc nudc
thap (vang), muc nudc trung binh (xanh) va myc nu6e cao (mau do) (Hinh 8a). Nguoi dan va
nha quan ly khi nhin vao ban d6 sé& biét 15 thong tin hién trang cua toan by hé thng cac hd
trén lanh thd Viét Nam. Thong tin thoi gian thuc vé muc nudc, luu luong dén, luu luong xa
ctia ting ho sé& hién thi khi ngudi ding di chuyén con tro téi vi tri timg ho chira. Dong thoi,
khi muén biét thong tin chi tiét cia mot ho, nguodi dung nhép chudt vao ho dé hodc tim tén ho,

thong tin chi tiét cia timg ho s& duoc thé hién nhu trén hinh 8b. Cac thong tin hién thi

bao

gom: Tén ho, muc nude ho hién tai, cap han han va thong tin dién bién myc nudce, luu lugng

dén, luu lugng x4 trong 24, 48, 72 gid hodc 10 ngay vira qua.
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Hinh 7. Ban d6 han han thang 2/2019 va dién bién chi s6 han ciia khu vuc Ty Nguyén nim 2019: (a)
Ban db han han 2/2019; (b) Dién bién chi sé han cho khu vuc Tdy Nguyén nam 2019.
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Hinh 8. Ban dd chi sb han muc nuéc hd chira: (a) Ban dd hién trang myuc nudc cac hd chia; (b) Dién
bién myc nuéce, luu luong dén luu luong xa tai hd A Vuong theo thoi gian thuc.
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4. Két luan

Nghién ctru nay trinh bay nguyén Iy xay dung hé thong giam sat va canh bao han han, 1i,
lut trén nén tang WebGIS. Hé¢ théng giam sat, canh bao, du bao i, lut dugc xay dung cho
phép st dung s6 liéu mua, muc nuée do dac theo thoi gian thyc va lugng mua dyu béao dé du
bao muc do va do sau ngap lut va dua ra cac hd trg ctru hd, clru nan can thiét. Hé théng giam
sat han han cung cap thong tin giam sat han han qua 3 chi s6 han hén bao gém chi s6 han khi
tugng SPI, chi han nong nghiép SWDI va chi s6 han myuc nude hd chira cho toan bd 1anh thd
Viét Nam str dung cac s6 liéu tinh toan, mé phéng tir cac quan sat v¢ tinh toan cau (véi chi sb
SPIva SWDI) va s6 liéu do dac theo thoi gian thuc (v6i chi sb6 han muc nude hd chtra). Giao
dién WebGIS ctia hé thong than thién, dé st dung va cung cép cac thong tin ddy du cho nguoi
dung. Hé thdng dugc xay dung dam bao c6 thé mo rong cho cac tng dung khac nhau va ty
dong & tat ca cac giai doan theo thoi gian thue tir thu nhan va xu ly s6 liéu dau vao, tinh toan,
mo phong, du bao dén cung cap thong tin t&i nguoi dung.
Hé thong giam sat va canh bao han han, 1i lut duoc nghién ciru xay dung nay co tiém
ning dé dong gop cho cac hoat dong du bao va canh bdo tai Tong cuc Khi twgng Thuy van.
Tuy nhién, hé thong méi dang trong giai doan phat trlen va hoan thién, can bd sung cai tién
hon nita dé hd trg ngudi dung t6t hon. Mot s6 cai tién s& duoc trién khai trong thoi gian t6i
bao gdm: Cai tién giao d1en ngudi dung, cung cip cac thong tin canh bao mirc d6 han han
theo thang va ngay, cai tlen thuat toan du bao ngap lut, mé rong ing dung sang cac ung dung
khac nhu canh béo sy ¢b 6 nhiém ngudn nude va canh bao xdm nhap man. Viéc hoan thién hé
thong s& dugc tién hanh tai Vién Khoa hoc tai nguyén nudc trén co s¢ phdi hop véi cac don vi
lién quan, dac biét 1a Téng cuc Khi trgng Thuy van. Khi hoan thién, hé théng duoc ky vong
s€ gop phén vao cac nd lyc giam nhe thiét hai do han han va 1ii, lut gay ra tai Viét Nam.
Pong gép ciia tic gia: Xay dung y tuong nghién ctru: T.A.P; phén tich s liéu: T.A.P,
T.M.C, BHL., PN.A, BHL., T.T.N,; Viét ban thao bai bao: T.A.P, D.H.S., N.AD,,
T.V.T.; Chinh stra bai bao: T.A.P.
Loi cam doan: Bai bao nay 1a cong trinh nghién ctru cua tap thé tac gia, chwa duoc cong bd
0 dau, khong co sy trung 1ap hay sao chép tir nhitng nghién ctru trudce day.
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Development of a WebGIS-based integrated flood and drought
monitoring and early warning system in real-time: A preliminary
study

Tran Anh Phuong!, Tran Vin Tra'*, Nguyen Anh Duc!, Duong Hong Son!, Tran Manh
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"Water Resources Institute, phuongtran.monre@gmail.com; tranvantra@gmail.com;
nganhduc@yahoo.com; dhson.monre@gmail.com; manhcuongktl 1 @gmail.com,;
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Abstract: Recently, with advances in science and technology, real-time water monitoring
and early warning have made a great progress. In this paper, a flood and drought warning
system developed by the Water Resources Institute is introduced. The system consists of
three main components, namely, a monitoring system, a real-time data processing and flood
and drought forecast system and a WebGIS-based website that provides monitoring and
forecasting information for public interests. The inputs of the forecasting system include
measured rainfall, real-time observed water level and forecasting rain data from the global
weather forecast model. The output of this system is forecasting flood and inundation
information as well as warning messages for decision makers in emergency cases of
flooding. The drought monitoring system provides drought information using the following
indicators: Standard Precipitation Index (SPI), Soil Moisture Deficiency Index (SWDI) and
Reservoir Water Level Index (RWLI). While the data for the SPI and SWDI estimatation
are obtained from open-source global data, the RWLI is derived from observations at the
reservoirs. The system is developed on the WebGIS platform with a user-friendly interface,
which provides monitoring and forecasting information to users in an intuitive way,
contributing to flood and drought damage mitigation.

Keywords: Flood; Drought; Warning; Real-time; WebGIS.
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