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TOM TAT

Nam Trung B¢ la ving c6 lwong mura hang ndm phdn bé khéng déu theo khdng gian va
thoi gian, chinh Vi vdy gan nhw nam ndo ciing thiong xuyén xdy ra tinh trang han han, thiéu
nuéc nghiém trong vé mia kho. Trong 3 nam gan dday 2014 - 2016, do hién firong EI-Nino hoat
dong Manh di anh hwong truc tiép dén ving Nam Trung Bg, heong mua thiéu hyt nghiém
trong nhi¢t do ting cao da gay ra tinh trang han han, thleu nuéc gay thiét hai 1on cho san xudt
va doi séng nguoi dan. Han han kéo dai cung voi nguén nudc tich trik tai cac hé thang thay loi
khéng déap vmg dwoC Viéc twdi dé san xuat, nhiéu dién tich dat trong lda phdi dimng san xuat;
nhiéu di¢n tich cay trong khéc b; thiéu nudc tugi vao thoi diém giira va cudi vu. Bai bao nay sé
trinh bay mgt s6 ¢dng cu nham quan ly nguén nuéc phuc vy hé tro ra quyét dinh cdp nuéc cho
san xudt néng nghiép gop phan chu dong phong chang han cho viing Nam Trung B4. Cac cong
cu duwoc tdp trung cha yéu dia trén di lidu vien tham nham tinh toan va giam sat nguén nuéc
phuc vu 1dp ké hoach san xudt ndng nghiép ciing nhie chii dong g phoé véi han han tai khu
VucC.

Tir khda: Han hén, cong cu quan ly ngudn nudc, hd tro ra quyét dinh, san xuat nong
nghiép, Nam Trung Bo.

SUMMARY

The annual precipitation in the Southern Central Region is unevenly distributed over time
and space, so drought and severe water shortage usually occurs in dry season almost every
year. In the last three years 2014 - 2016, due to EI-Nino phenomenon, which directly affected
the Southern Central Region, servere precipitation and high rising temperature causing
drought and water shortage have resulted in extreme damage to production and people's lives.
As prolonged drought along with water stored in the irrigation system does not meet the water
irrigation amount for agricultural production, many areas of rice land have been stopped in
production; the areas of other crops have been lacked of irrigation water at mid and late
seasons. This paper presents the tools for water resources management for supporting
decision-making on water supply for agricultural production that actively contributes to
prevent drought in the Southern Central Region. The tools are mainly focused on remote
sensing data to calculate and monitor water resources for production planning as well as
actively responding to droughts in the area.

Key words: Drought, water resources management tools, decision-making support,
agricultural production, Southern Central.
1. Mé dau

Viét Nam chiu anh huong manh cua hai hé thong gi6 mua Pong Bac va Tay Nam, do vay
luong mua hang ndm phén b6 khong déu theo khong gian va thoi gian, mua tap trung nhiéu vao
mua mua (chiém 75-80% luong mua ca nim), con vao mua kho lugng mua rat nho. Chinh vi thé
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gan nhu ndm nao cling xay ra han han khong ¢ vung nay thi vung khac, dac biét la khu vyc Nam
Trung B9, noi tinh trang han han, thiéu nudc nghiém trong thuong xuyén xay ra vé mua kho.

Theo théng ké cua cua Tong cuc Thay loi va cac dia phuong, tir cudi nam 2014 do anh
huong hién tugng El Nino hoat dong manh, tai cac tinh ving Nam Trung Bo lugng mua thiéu
hut khoang 15-30% so Vi trung binh nhidu nam, nhiéu noi khong c6 muwa gy kho han nang.
Toan vung c6 trén 30,8 ngan ha dét dai bi bo trong khong san xuit dugc, trong d6, dién tich dat
lGa gan 15,7 ngan ha, dat rau, mau va cdy an trai 15,2 ngan ha; Dién tich cay trong bi thiét hai do
han han 1a 29.621ha, mat trang 2.719ha, trong d6 lta mat tring 2.182ha, rau mau va cay cong
nghiép, cay an qua dai ngay bi thiét hai 6.820ha. C&c tinh bi thiét hai I6n 1a Ninh Thuan, Khanh
Hoa, Binh Thuan. Khong chi thiét hai vé cay tréng, niang han gay gat, thiéu ngudén nudc con
khién hang trim ngan nhan khau & céc tinh Nam Trung Bo 1am vao canh khén khé do thiéu
nuéc sinh hoat. Hau hét c¢ong trinh cap nuéc trén dia ban cac tinh da bi thiéu hut ngudn nuée
nghiém trong trong suét mua kho.

Véi dic diém vé khi hau va dia hinh déc thu, hau nhu nim nao ving Nam Trung B cling
xay ra han han, thiéu nude. Do d6 can thiét phai tim ra dugc nhiing giai phap mang tinh tong thé
chién luoc vé nang cao hiéu qua st dung nude, dam bao an ninh nguén nudc va xay dung dugc
ké hoach st dung nuéc cho cac ving/luu vuc sdng nham chu dong ung phé hiéu qua voi tinh
hinh han hén, khic phuc dugc nhiing bat cap, con ton tai trong cong tac phong, chéng han dang
phai d6i mat hién nay. Bén canh do can co nhiing gidi phap khoa hoc, chu dong nham xéc dinh
truée dugc ngudn nudc c6 thé phuc vu san xuat ndng nghiép, cu thé 1a xac dinh duogc luong
nudéc thiéu hut, dung tich du béo caa céc ho thay loi va tir 46 co ban xac dinh dugc dién tich cd
the san xuét. Céc thong tin ndy rat can thiét cho viéc chi dong lap ké hoach ngudn nuéc, san
xuat ndng nghiép. Viéc dé xuat cong cu quan ly ngudn nude phuc vu hd tro ra quyét dinh cho
Cap nudc san Xuat ndng nghiép nham chu dong ang pho voi han han viing Nam Trung Bo la rat
quan trong va can thiét.

2. Kinh nghiém quan Iy han han va nguén nwéc trén thé giéi

Kinh nghiém phong chong han trén thé gisi cho thay dé giam nhe thiét hai do han han mot
cach co hiéu qua can thuc hién tot moi thanh t6 ctia mét chu trinh quan ly tham hoa thién tgi
(Hinh 1), bao gom 2 giai doan chinh: (1) Giai doan quan ly rui ro va (2) Giai doan quan ly su co.
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Hinh 1. Chu trinh quan ly thién tai
Trong khuon kho nghién ciru nay, van dé giam sét va du béo duoc tap trung, ddy 1a mot
thanh to rat quan trong, gop phan rat I6n trong viéc giam nhe thict hai do thién tai (han han noi
riéng) gay ra. Bén canh do6, tir nhirtng kinh nghiém, co ché chinh sach quan ly han héan cua céc



nudc phét trién nhu My, Australia, Nam Phi, Trung Qudc va mot s6 khu vuce thuong bi han hén,
cé thé rat ra mot so bai hoc vé quan ly han han nhu sau:

- C6 hé thdng t6 chirc ddng b, rd rang minh bach dé quan ly cdng tac thuy loi néi chung
va quan ly han han nai riéng.

- Lay luu vuc song lam don vi dé t6 chirc quan 1y tong hop ngudn nudc va thuy loi 1a khoa
hoc va phu hop vai truyén thong ¢ nhiéu nuéc.

- Ban hanh va hoan thién hé théng van ban qui pham phap luat lién quan dén cdng tac thuy
loi bao gom luat, van ban duéi luat, chién luoc, quy hoach tong hop, quy chuan, tiéu
chuan dé diéu chinh toan bd céc hanh vi caa x& hoi lién quan dén phat trién, khai thac,
bao vé, phong chéng va khic phuc cac tac hai do nudc gay ra.

- Ap dung phuong thirc quan ly nhu cau. Pay 1a mot phuong thic rat hiéu qua ddi véi
nhitng khu vuc c6 kho khan vé ngudn nudc. Viée diéu chinh co cau kinh té, co cu san
Xut, mia vu trén co s quan 1y nhu ciu s& mang lai hi¢u qua cao nhat, sir dung tai
nguyén nuac it nhat. Phuong thuc quan 1y nhu cau s& dam bao phat trién bén viing ca vé
kinh té, x4 hoi va moi trudng trong diéu kién gisi han vé tai nguyén nudc.

- Sy hd trg cia nha nude duoc thyc hién cha yéu bang viéc hoach dinh dwong 16i, chinh
sach, cung cap thong tin, dic biét 1a cac thdng tin dy bao thién tai va thi truong dé nguoi
ndng dan san xuat c6 sy lua chon khoa hoc, hop Iy. Su hd tro kinh phi ciia Nha nudc chi
nén ap dung trong nhitng truong hop that dac biét, tranh sy y lai ciia nguoi san xuat.

- Pau tu xay dyng la quan trong nhung quan Iy van hanh toan bg hé thong véi nhitng giai
phap ddng bo méi quyét dinh sy thanh cong cua cong tac quan ly ngudn nudc va phong
chéng han.

Chién Iuoc phong chéng han han can ph hop véi didu kién tu nhién, kinh té x4 hoi va
truyén théng caa tiing ving, tirng qudc gia. CAc giai phap cong trinh va phi cong trinh déu phai
duoc quan tam thoa dang, tranh tinh trang xem nhe cac giai phap phi cong trinh. Can dam bao
da nguon lyc: tai chinh, b may to chirc, co ché chinh sach, con ngudi dé thuc hién dong bo va
nghiém tuc chién luoc da hoach dinh. Huy dong sy tham gia cia céc thanh phan kinh té, caa
cong dong dudi su diéu hanh, quan ly théng nhat cia co quan quan 1y nha nudc trong linh vyuc
thuy lgi.

3. Pé xuat cac cong cu quan Iy ngudn nwéc phuc vu san xuat néng nghigp
Dé hd tro ra quyét dinh cho viéc cip nuéc phuc vu san xuat néng nghiép. Trong khudn
kho nghién ctru dé tai cap Nha nuéc KC08-15/16-20 [9], de tai da ke thura va phat trien ket qua
cua deé tai cap Bo,[8] dé de xuat mot s6 cdng cu quan ly nguon nudc tong hop nham cha dong
ung pho véi han han vung Nam Trung B¢ dya trén cac cach tiep can nhu sau:
- Tiép can theo quan ly tong hop tai nguyén nude va ving dai bo;
- Tiép can theo céc tru cot vé an ninh ngudn nude, an ninh lrong thuc va an ninh hé sinh
thai;
- Tiép can theo Khung quan ly rai thién tai Sendai;
- Tiép can theo cac yéu cau cac yéu cau va muc tiéu caa cac Luat (Thay loi, Tai nguyén
nudc), cac Pinh hudng, chién lugc, Ké hoach cap tinh va Trung wong.
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Hinh 2. So db tiép can quan 1y nudc téng hop.

3.1. Cong cu hé tre cho giam sét va canh bao hgn han
Muc tiéu Ia‘xéy dung cac cong cu hd tro cho giam sét va canh b&o han han khic phuc
nhirng kho khan vé khéng gian va thoi gian.
- Hai d6i tuong can duoc tap trung 1a mua va hd chira.
- Pham vi la khu vuc Nam Trung Bo.
~ Dia ban thi diém I@ tin‘h Binh Binh ¢ khu vuc Nam Trung Bo, c6 dién tich 6851 km?, dan
s0 1,9 triéu; Dién tich dat trong lua hang ndm 110.000 ha (Dong Xuén + Hé Thu + Mua); Tinh
co khoang 168 ho chura, véi tong dung tich khoang 500 triéu, phuc vu cho khoang 74 % dién
tich; Luong mua binh quan hang nam 1.751 mm, phén bo chu yeu vao thang 9 -12 chiem 70 —
80 %; va han han thuong xuat hién vao cuoi vu Hé Thu va dau vu Mua.
Viéc giam sat va du bao mua trong méi quan hé véi canh bao han han can thiét phai xem
xét ca 3 loai han han cho tinh Binh Binh: Han khi tuwong, han thuy van va han ndng nghiép.
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Hinh 3. So db tinh toan xir Iy tao san phdm mua

Mua vé tinh duoc hiéu chinh va kiém dinh theo cac tram mit dat, két qua cho thay hé sé
R? dat trén 0,82 (xem Hinh 4).
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Hinh 4. Kiém dinh mua vé tinh theo mua tram mat dat

3.2. Hé thong ddinh gid cuc hgn thiiy vin viing (RHEAS)

RHEAS (Regional Hydro-Extreme Assessment System) 1a mot khung phan mém dang mé
dun da duoc phat trién tai Phong thi nghiém Pong co phan luc cia NASA (JPL) va da duoc
trung tdm Phong tranh rai ro thién tai chau A (Asian Disaster Preparedness Center - ADPC)
chuyén giao cho Vién KHTL Viét Nam nham tao diéu kién cho viéc trién khai cac md phong tai
nguyén nudc va dong héa cac sé liéu vién tham. Cét I6i caa hé théng 1a mot mé hinh thuy vin,
md hinh Kha ning tham bién sé (Variable Infiltration Capacity model - VIC), c6 thé chay dé tao
diéu kién ban diu (tic 1a tinh toan qua kha-hién tai) va dyu béo (tic 1a tinh todn hién tai-twong
lai). M6 phong diéu kién ban dau c6 thé kéo dai mot cach tuy y, trong khi cac mé phong du bao
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phu thudc vao d6 dai cia dy bao khi tugng. Cu thé, du béo theo mua s& dao dong tir 1 dén 6
thang trong khi céc du béo dai han (chiang han nhu du bao khi hau) cé thé dao dong tir 5 dén 100
nam. Mot bo dir liéu tir nhidu ngudn dugc hé thong sir dung dé dua vao hodc ddng hda nhiing sé
liéu quan trac vao md hinh thuy van. Dong b dir liéu rang budc vao cac mé phong thuy van dan
dén cai thién trang thai mé hinh/ hoic tham sé hod md hinh va dugc két hop vao trong RHEAS,
(Hinh 5),
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Hinh 5. Chu trinh du bao han han bang phan mém RHEAS (ADPC)

3.3. H¢ théng hé trg quan Iy hé chira phuc vue sdn xudt ndng nghiép, thi diém cho tinh Ninh
Thudn

Hé thdng hd trg quan ly va van hanh hé chira dugc Vién Nude, Tudi tiéu va Méi truong
phét trién va xay dung la két qua cua dy an “Ung dung dit liéu vé tinh dé ting cudng ning luc
quan Iy va van hanh hd chira phuc vy chdng han — ¢&am bao an ninh ngudn nudc va luong thyc,
thi diém cho tinh Ninh Thuan” véi sy hd trg cia Co quan phat trién Quéc té Hoa Ky (USAID)
va trung tdm Phong tranh rai ro thién tai chau A (ADPC) [10]. Muc tiéu caa hé thdng la ung
dung cac s6 liéu vé tinh, s6 liéu du b&o toan cau nhiam bo sung thong tin, ting cudng ning luc
quan ly va van hanh hé chira cho toan bo 21 hd trén dia ban tinh Ninh Thuan dé ting kha ning
chéng han cho dia phuong (www.hochua.com).

Céc chire nang chinh va ndi dung chinh caa hé théng bao gom:

- Sir dung dit ligu vé tinh c6 sn va duong dic tinh ho chira dé gidm sat dung tich ho chira
(Str dung dir liéu anh Sentinel 1) dé tinh toan dién tich bé mat, suy ra dung tich hg‘) chua
theo duong dic tinh quan hé gi&a dung tich — di§n tich M3t nuéC — myuc nudc ho chira
hoac stir dung DEM dé phét trién duong dac tinh ho chira néu ho chira khong c6 duong dac
tinh;

- Luwa chon va thiét Iap mo hinh muwa — dong chay (Mike Nam) ¢é mé phong dong chay dén
hd, va md hinh hiéu chinh — kiém dinh, sir dung luong mua, sy bdc hoi tir san pham cua
anh v¢ tinh Himawari, GPM va du bao toan cau GFS (NCEP), NMME (Servir-Mekong)
ket hop hiéu chinh;

- Nghién ciu sir dung hinh nh v¢ tinh Landsat dé phéan loai va gidm sat cay trong; va tinh
toan nhu cau nudéc cay trong;

- Thyc hién tinh ton can bang nuéc theo theo dong chay va nhu cau nuéc tir cac mo hinh
du bao thoi tict trung han va dai han dé thong bdo cho nguoi quan 1y van hanh ho chia.
Ung dung cho céc ho chira don €.



Nhu vy véi hé thdng nay, dia phuong (tinh Ninh Thuan) cé thé biét trude duoc dung tich
ctia hd chua trong twong lai va tir d6 xac dinh duoc dién tich c6 thé gieo trong tng véi nQUOn
nude duoc dy bao. Day la co s ving chéc cho dia phuong nham lap ké hoach san xuat ciing
nhu van hanh cé&c hd chira mot cach hiéu qua phuc vu san xuit ciing nhu phong chdng han han,
thiéu nudc mot cach cha dong.
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Hinh 6. Hé thong thong tin hd tro van hanh ho chira cho tinh Ninh Thuan

3.4. Hé thong giam sét han ndng nghiép bang cong cu ASIS (FAO)

Hé thong chi sé cing thang nong nghiép (ASIS) [11]: Dya trén cac nguyén tic phuong
phap chung cua ASIS toan cau, cap do http://www.fao.org/giews/earthobservation/, FAO da
phat trlen cong cu nay dé giup cac nudc theo ddi han han ndng nghiép chinh xac hon, bang cach
cung cap cac théng sé phan tich phd hop véi diéu kién néng nghiép cu thé cua mdi qudc gia
(ASIS cap qudc gia). ASIS cap qudc gia md phong phén tich ma trudc day chuyén gia vién tham
da thyc hi¢n theo cach thu cong va dua ra céc két qua dusi dang don gian, vi du nhu ban dd cho
nguoi dung cudi. Mi mudi ngay, ASIS cap qudc gia tao ra mot ban d6 hién thi cac diém nong
trén khap dat nudc, noi ma cay tréng chiu anh huéng boi han han trong giai doan phat trién.
Cong cu ASIS cho phép:

- Du bao dién tich bi anh huong boi han véi cac cap do c6 thé xay ra va niang sudt udc tinh
trong khoang thoi gian 1 dén 2 thang trudc khi thu hoach;

- Phat hién han sém duya trén méi quan hé giira El Nifio va muc nudc hd chira va cac chi s6
tham thyc vat.

DPong thoi cac két qua du béo nay s& duoc 16ng ghép vao Ké hoach quan ly han dia
phuong véi c&c hoat dong giam thiéu han héan tuong Gmg. Budc dau cong cu nay dugc thi diém
&p dung tai Ninh Thuan voi két qua ban dau kha thi va lién tuc duoc hiéu chinh, cap nhat dé c6
d6 chinh xac cao hon nita.



Ké’t qué g|am sat han khu vue Ninh Thuén (FAO ASIS - |WE) Gldm sat han khu vy trong MAU ké tir bdt diuvy Dong | Gidm st han khu virc trdng MAU ké tir bit dadu vy Dong
2 | Xudn dén ngay 1-4-2018 | Xudn dén ngay 11-4-2018
Théng 4-2018
Giam sat han khu virc trong LUA ké tir b3t dau vy Dang | Giam sat han khu vurc trong LUA ke tir bat dau vy Dong
Xuan dén ngay 1-4-2018 Xudn dén ngay 11-4-2018
Agricuttural Stress Index (ASI) G Agricultural Strees index |AS)) .

Agricultural Stress Index (AS1) a .. Agricultural Stress Index (AST) e % of secondary crop area afected by drought wan % of secondary crop aren aflected by drought

% ofrce area aflected by drought =B % ofrce area afacted by drought =B From st of Season 1 1o dekad 1 of Ap 2018 e From star of Season 1 to dekad 2 of Apl 2018

From siant of Season 1 1o dekad 1 of Apel 2018 ‘E‘:C From st of Season 1 1o dekad 2 of Ao 2018 LE:‘

METOPAVRR =2 TR 2 METOP-AVHRR METOP-AVHRR

WS84, Geographic Lati.on - WOSS4, Geographic Letton g . WGS4, Geographic Latton g b WGS84, Geographic Latkon 5

L e -

Hinh 7. Két qua giam sat han nong nghiép bang cong cu ASIS — FAO

3.5. H¢ théng théng tin co sé di# ligu quan |y han han téng hep cho Vigt Nam

Pé tong hop céc cong cu nham hd tro cho viéc 1ap ké hoach va chi dao san xuét ciing nhu
dap (g yéu cau cua cac bén lién quan trong viéc chi dong tng phé véi han hén, can thiét phai
xay dung dugc hé théng co so dir liéu quan ly han han. Vién Khoa hoc Thuy loi Viét Nam da
xay dung duoc h¢ thdng co s dir liéu thong qua website: www.quanlyhan.org, website nay
cung cap cac thong tin, hoat dong hd trg chu dong quan Iy han han cho cac vung ¢ Viét Nam
(budc dau da ap dung thi diém cho tinh Binh Dinh). Hé thong nay cung cap thong tin chinh lién
quan dén hd trg quan ly han han, bao gom: Giam sat va Canh béo cho 03 loai han chinh 1a: han
khi twong, han thiry van va han ndng nghiép, mic do hién thi chi tiét 12 tir cdp Ving cho dén cap
Tinh (riéng dbi véi han thay van va han ndng nghiép duoc chi tiét dén cac hd chira trong tinh
Binh Binh), xem Hinh 8.
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Hinh 8. Hé théng CSDL phuc vu giam sat va canh bao han han

Website https://www.Quanlyhan.org la mot website chuyén cung cp céc théng tin lién
quan dén hoat dong hd tro trong quan ly han han cho cac ving ¢ Viét Nam (hién tai website
dang trong qua trinh thi diém chi tiét cho tinh Binh Pinh thudc ving Nam Trung Bd, céc khu
vuc khac s€ dugc website cap nhat trong thoi gian toi).



http://www.quanlyhan.org/
https://www.quanlyhan.org/

Website do doi ngli can bo nghién cuu thugc Vién Khoa hoc thay lgi Viét Nam két hop
véi ddi ngii lap trinh vién dén tir cong ty phan mém tin hoc FPT phdi hop trién khai va thuc
hién.

Trong twong véi, véi su phét trién cua khoa hoc cong nghé va dé tong hop cac cong cu
nhu da dé cap ¢ trén, Vién Khoa hoc thuy loi Viét Nam da va dang phap trién mot hé htoongs
quan 1y han han tong hop trén toan quéc va truéc mat thi diém cho ving Nam Trung Bo va Tay
Nguyén. Hé théng nay cho phép quan Iy va va truy cap cac thong tin lién quan dén giam sat tinh
trang han han va nhan dinh kha nang, mirc do xay ra han han trén mét khu vuc nghién cuu va
chi tiét cho dén cép do tinh/huyén/xa va cap do hd chua. Bdi véi tirng thong tin, hé thdng s&
cung cap sb liéu chi tiét & mic do phi hop nhat cé thé ¢ dang bang biéu/excel, bao céo, hinh vé&
va cho phép truy cap va tai truc tiép tir cac thiét bi c6 két ndi internet.

Mot sb théng tin thuc tién duoc cung cap tir Heé thong hd tro ra quyét dinh nay chinh cac
thong tin nhan dinh vé ngudn nudc va dién tich c6 thé san xuat theo tirng mua vu va téi da trudc
1-3 thang trong twong tai, cac thong tin bao gdém: (i) Théng tin nhan dinh dong chay dén cac hd
cap nuéc phuc vu san Xuat ndng nghiép; (i) Dung tich cac ho twong ung; (iii) Dién tich c6 thé
gieo trong ung voi nguon nu6c theo dy bao (iii) Giam sat va dy bao man trén céc luu vuc song
va cac diém khdng ché. Céc thong tin nay rat can thiét cho viéc ra quyét dinh 1ap ké hoach san
XUat trudc ting mia vu ciing nhu ¢6 duoc cac giai phap cha dong wng phd véi han han, thiéu
nudc ¢ thé xay ra trong tuong lai.
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Hinh 9. Hé thong quéan 1y han han tong hop

4. Két luan

Han han 12 loai hinh thién tai phd bién dang thir ba sau bao va lii lut. Han han xay ra bat ké
& ving mua nhiéu hay mua it va c6 xu hudng ngdy cang ting. Nguyén nhan giy ra han han
chinh 1a yéu t dic diém ty nhién va yéu té con ngudi trong viéc sir dung va bao vé ngudn nudc.
Han han khac véi cac loai thién tai khac bai viéc khong xac dinh dugc thoi gian chinh xac xay ra
han han, va n6 xay ra rat tir tir dén khi dot han han di qua méi thay duoc nhitng thiét hai to 16n
ctia n6 dén phat trién kinh té x hoi va dac biét ddi véi phat trién san xuit ndng nghiép. Viéc tiép
can quan ly han han theo cach tiép can “quan ly rui ro” da dugc Viét Nam ap dung, hién dang la
nhu cau cap thiét dat ra do 1a 1am sao phai du phong, canh béo sém va chuan bi trudc nhirng
bién phap giam nhe néu du doan trudc dugc han han xay ra.



Nghién ciru nay budce dau dé xuat mot sb cong cu quan ly nguon nuéc gop phan hd tro ra

quyét dinh cho viéc cap nudc phuc vu san xuat néng nghiép nham cha dong tng pho véi han
han ving Nam Trung Bo. Viéc dé xuét cac cong cu nhu nhan dinh nguy co han han cho tung
tinh/thanh phé viing Nam Trung Bo theo chi céc chi sé han han, cac cong cu st dung anh vé
tinh, vién tham két hop véi cac cong cu md hinh thiry vin thuy lee s& gép phan tich cyc, hd tro
cho viéc ra quyét dinh cip nudc phuc vu san xuat ndng nghiép va phong chong han han. Bén
canh do, trong thoi dai cdng nghiép 4.0, cac cdng cu s& dugc tich hop vao mot hé théng phan
mém trén nén tang web-GIS sé& hd tro thiét thuc tir viéc quan 1y dén thuc tidn san xuit cua céc
cap va dic biét giam thiéu tac dong cua han hén tai cac tinh thudng xuyén chiu tac dong cua han
han vung Nam Trung Bo.
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