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NGHIEN CUU PHUONG PHAP DU BAO VA CANH BAO
HAN KHI TUQNG THUY VAN AP DUNG CHO KHU VUC
TINH PAK LAK, TAY NGUYEN

Nguyén Ngoc Hoa!, Ngé Lé An2, Poan Quang Tri, Tran Tho Pat?,
Ping Thanh Mai®, Pinh Ptrc Truwong?

Tém tit: Han han thieong xuyén xay ra gdy anh hiong I6m trén dién réng va gay thiét hai lén
vé nguoi va cia. Khu viee Dak Lak, Tay Nguyén da va dang dién ra nhitng dot han han thiéu nuéce
nghiém trong trong miia khé. Boi vy can c6 nhitng phiong dn dw bdo canh bdo han sém givp khu
viee ¢6 nhitng gidi phdp g phé la diéu hét sirc can thiét. Nghién ciru da vmg dung so liéu tir mé
hinh khi tiegng toan cau IFS va mé hinh thity van SWAT nham xdy dung phwong an dw bdo han cho
khu viee, két hop ciing chi s6 han EDI dé dwa ra ban do canh bdo han. Két qua cho thdy véi mé hinh
khi twong IFS, lwong mwa va nhiét do da dwoc hiéu chinh sai 56 giup két qua moé phong 16t hon khi
lam dau vao cho mé hinh thity van; leu leong dong chay dwoc mé phong tét véi chi sé NSE, R,
PBIAS danh gia déu & mire dat trong qua trinh hiéu chinh va kiém dinh mé hinh. Bé thong $6 cho
mo hinh da tim dwoc, nam 2018 dwoc dwa vao dw bao thir nghiém dé danh gid han ciing nhu sy thiéu
hut dong chay véi thoi gian dir kién la 10 ngdy. Phwong phdp va két qud nghién civu sé€ gp phan ho
tro cho céng tdc phong chong thién tai cho khu vuee tinh Pak Lik va mé rong cho cdc ving khdc ciia

Viéet Nam.

Tir khéa: Dy bdo han, chi s6 han khi twong, IFS, SWAT, Pak Lak

Ban Bién tdp nhan bai: 05/01/2019 Ngay phan bién xong: 25/02/2019 Ngay dang bai: 25/03/2019

1. Pit van dé

O Viét Nam han han xdy ra 0 cac vung voi
murc d va thoi gian khac nhau. Do su tich liy
cham ma tac dong cua han han thuong kh6 nhan
biét hon va khi nhan biét duoc thi sy thiét hai
xay ra la dang ké. Han han thuong gay ra anh
huodng trén dién rong va it khi 1a nguyén nhan
truc tiép gay ton that vé nguoi nhung thiét hai vé
kinh té gy ra do han han 1a rat 16n. Thiét hai do
han han thuong xép thir nhat hodc thir hai trong
c4c loai hinh thién tai phd bién. Pic biét, nim
2015 va dau nam 2016, han han nghiém trong
dién ra 6 Tay Nguyén, Nam Trung Bo va Pong
bang song Ciru Long. O khu vuc Tay Nguyén,
lwong nudc trén cac ao hod, cong trinh thuy loi
roi vao tinh trang can kiét va gay thiét hai lon
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cho nganh nong nghiép ¢ Tay Nguyén. Tai Dak
Lak, dién tich han, thiéu nudc gdm 11.811 ha
laa, 457 ha ngd, 47.835 ha ca phé va cay trong
khéc; trong do, di¢n tich bi mat tre‘ing 4.364 ha
(3.260 ha lua, 274 ha ngo, 655 ha ca phé...).
19.000 ho dan thiéu nude va nhimg nam gan day
bién d6i khi hau da gay ra tong lugng mua va
nhi¢t do cac khu vuc hang nam bién dong khong
theo quy luat, xu hudéng bat lgi cho san xuét va
doi song cua nhan dan.

Cho dén nay, Trung tim du bao Khi tugng
Thuy van Qudc gia va cac dai khi tuong thuy vin
khu vuce van chua xay dung duoc hé thong giam
sat va canh bao han. Bén canh do, cac phuong
an du bao thuy van 10 ngay va thang thuong co
sai s6 16n voi chat lugng thudng chi dat 50-60%
do cac phuong an dugc xay dung tur cac quan h¢
hoi quy don gian. pé phuc vu tt cho cong tac du
bao nghi€p vu, canh bao sém han han thi viéc
xay dung dugc mot hé phuong phap canh béo,
du bao han tré thanh yéu cau cip bach va sé tro
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thanh nén tang dé xay dung hoan chinh tao thanh
cong cy hd tro hitu hiéu dua ra cac du bao canh
bao vé thiéu nudc, khd han ddi véi khu vuc
nghién ctru. Pi c6 nhiéu nghién ctru trong va
ngoai nudc vé han trong nhitng nam gan day co
thé ké dén nhitng nghién ctru [1-7]. Vi viy, muc
dich nghién ctru nham budc dau danh gia xay
dung mdt phuong phap cho cong tac du béo han
cho khu vuc nghién ctru gitp canh bao tt tinh
trang han han xay ra trong mua can. Dya trén cac
tai liéu thu thap duoc va dac diém cua khu vuc
nghién ctru, nhom tac gia lya chon phuong phap
md hinh toan két hop voi cac chi s6 han dé du
bao, canh bao han cho khu vuc nghién ciru.Dé dy
bao canh bao han khi tugng cho khu vuc nghién
ctru, nghién ctru su dung chudi s6 liéu khi tuong
thuc do va s6 liéu khi tuong sau khi da thuc hién
phuong phéap hiéu chinh sai s6 dé loai bo bt sai
s6 tir mo hinh khi twong toan cau [8]. Bén canh
d6 tng dung cong nghé GIS xay dung cac ban d6
canh bao han cho khu vuc tir chi s6 han da duogc
tinh toan. Pé du bao canh bao han thiy van cho
khu nghién ctru, nghién ctru sir dung dau vao cho
mb hinh thity vin 14 s6 liéu tir md hinh khi tuong
(d4 duoc hiéu chinh sai s6 ¢ budc tinh toan trudc)
dé mo phong dong chay du bao cho khu vuc, sau
d6 s& sir dung chi s6 han thuy van dé canh bao
han cho khu vuc nghién ctru.

2. Phuong phap nghién ciru

2.1 Gidi thiéu vé khu vure nghién ciru

Khu vuc nghién ctru thugc tinh Bak Lak, nam
trong luu vuc song Srépok. Luu vue song Srépok
la song nhanh ctua song Mé Cong, co luu vuc
rong 30600km?, trong d6 phan thuong du thudc
Viét Nam 1a 12.743km? (khong ké luu vuc Ia
Drang, Ia Hleo) (Hinh 1). Luu vuc c6 do cao
binh quan la 570m, mat d¢ ludi song la
0,55km/km?, ¢6 2 phu luu chinh 1a song Krong
Ana, Krong Knd. Nhanh song Krong Ana thudc
khu vyc tinh Pak Lak, séng 1a hop luu cha yéu
cua 3 song nhanh l6n 1a Krong Buk, Krong Pach
va Krong Bong. Tong dién tich luu vuc song 1a
3200km?, chiéu dai dong chinh 14 215 km. Dong
chinh song chay theo hudng Pong-Tay, doc theo
song vé phia trung, ha luu 1a nhitng bai 1y dat
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chua do bi ngdp lau ngay. Luu vuc chiu anh
huong chii yéu cia khi hdu Dong Truong Son
v6i lugng mua trung binh 1600 - 1700 mm. Phan
thugng ngudn song dai 30km, long séng ddc, do
dbc dat toi 30%0. Bién dong luong mua nam
gitra cac tram trong luu vuc la khong 16m noi cé
luong mua 16n ciing chi gip dén 1,5 1an noi ¢
luong mua nho. Lugng mua ting dan tir ving
thp 1én ving cao, & sudn don gié lwong mua 16n
hon ving thung liing khuét gi6, doc theo thung
ling song. Su phan phdi dong chay trong nim
cling phan ra lam hai mua: mua I va mua kiét,
v6i thanh phan luong dong chay mua 1 chiém
65-80% tong luong dong chay nim. Trong khi
d6 mua can kéo dai, khéc nghiét lugng mua vao
cac thang mua kiét khong dang ké lam cho
ngudn nudc song ngdi mua kiét rit nghéo nan.
Do tinh khong 6n dinh ctia mua dong chay ciing
nhu sy bién dong ctia dong chay nim, dong chay
kiét lam anh huong dén viéc khai thac ngudn
nudc song.

2.2 Thu thdp tai liéu

S6 liéu khi twong: Chudi s liéu khi tuong
thuc do dugc thu thap tir nam 1981 dén 2018 cho
6 tram trén khu vuc bao gém: Cau 14, Dak
Nong, Ban bBon, Giang Son, Krong Buk, Buén
Hb, Buon Mé Thudt (Hinh 1). Tuy nhién sb liéu
bdc hoi hién chi ¢6 cua hai tram 1a Budn Hd va
Budn Mé Thudt. Chudi s6 liéu khi tugng du bao
gom hai yéu t6 mua va nhiét d6 tir mo hinh khi
tugng toan cau IFS tir nim 2015 dén 2018 véi
d6 phan giai 0,125° x 0,125°, han du bao dén 10
ngay khoang cach 6 gio.

S6 liéu thiy van: Chudi sb liéu dong chay
duoc thu thap tor nam 1981 dén 2018 cho hai
tram trong khu vuc 1a Krong Buk va Giang Son.

S6 lidu dia hinh: Mb hinh cao do sb (DEM)
dugc thu thap tor dir liéu cao do sb toan ciu
ASTER (Advanced Space borne Thermal Emis-
sion and Reflection Radiometer) cua NASA véi
dd phan giai 30x30m, gia tri do cao tu 65-
2445m; Ban d6 thd nhudng luu vie song Srépok
thu thap tr Vién khoang san va dia chat; Ban dd
sir dung dét luu vuc Srépok nam 1990 dugce giai
doan tir anh v¢ tinh Landsat 4.5 TM tai tr trang
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BAN PO MANG LUOI SONG NGOI VA CAC TRAM KHi TUQGNG THUY VAN LUU VUC SONG SREPOK
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Hinh 1. Ban do mang hedi tram khi tieong thity van khu viec nghién civu

2.3 Chi s6 han thuc té (EDI)

Hién nay dé c6 rit nhiéu chi sé han da duoc
sit dung phd bién trén thé gii va & Viét Nam
nhu chi s6 SPL Ped, K, EDI, ty chuan, SWSL...
Kinh nghiém trén thé gi6i va & nudc ta cho thay
hau nhu khong c6 mot chi s6 han nao c6 vu diém
vuot trdi so véi cac chi sd khac trong moi diéu
kién. Vi vay, trong khuén khé cua nghién cuu,
tac gia lya chon chi s6 han EDI dé danh gia han
khi tuong.

Khéng giéng nhu nhiéu chi s han khac, chi
s6 EDI véi dang nguyén thuy [9] dugc tinh theo
bude thoi gian 1a ngay. Chi s6 EDI 1a mot ham
s6 cua luong giang thuy can co dé tra lai diéu
kién chuan (PRN). PRN la luong giang thuy
(mua) can c6 dé bu lai d6 hut mua tich luy ké tir
khi bat ddu mot dot han han.

EDI = —RN;
' ST(PRN,) M

DEP,
PRN; = ———
2. (1/N) 2)
N=1
DEP = EP - MEP 3)

Trong d6 j 1a chi s6 cua thoi diém hién tai;
ST(PRN) 1a d6 1éch chudn cua PRN; EP 1a luong
giang thuy httu hi¢u; MEP la gia tri trung binh
cua EP. Lugng giang thuy httu hi¢u dugc tinh
theo cong thirc sau:

EP, = Z
n=1

Vi i la khoang thoi gian tinh toan; Pm la
lugng giang thuy cua m-1 ngay trude do. Tuong
tu nhu SPI, cac gia tri EDI ciing dugc chuan hoa.
Ranh gidi han cua EDI chi ra cac diéu kién han
han nhu sau:

Zn: P, j/‘?} (4)

m=1
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Bang 1. Phan ccfp han khi twong theo chi s6 han thuc té (EDI)

Gia tri chi sb han thuc té EDI

Diéu kién

<-2.0
-1.99 --1.5.0
-1.49--1.0
-0.99 - 0.99

Cuc ki kho
Han khic nghiét
Han trung binh
Can chuan

2.4 Gioi thi¢u mé hinh SWAT

M6 hinh thiy van SWAT duoc phat trién tir
nhiing nam 1930 [10]. SWAT (Soil and Water
Assessment Tool) 1a cong cu danh gia nudc va
dat dugc xay dung boi tién si Jeff Arnold &
Trung tam Phuc vu Nghién ctru Nong nghi¢p
(ARS-Agricultural Research Service) thugc Bo
Nong nghi¢p Hoa Ky (USDA-Uhnited States De-
partment of Agriculture) va giao su Srinivasan
thudc Pai hoc Texas A&M, Hoa Ky. SWAT
cho phép mé hinh héa nhiéu qua trinh vat 1y trén
cung mot luu vuc. M6 hinh SWAT co nhiéu vu
diém so v6i cac md hinh trude do6 1a khi mo
phong SWAT s& phan chia luu vuc 16n thanh
cac tiéu luu vuc, cac don vi thuy van dua trén
ban dd st dung dat, thd nhudng, dia hinh dé tang
mirc d6 chi tiét mo phong vé mit khong gian
(Hinh 1).

Hién nay mot sé lugng 16n cac mé hinh thuy
vin c6 san va duoc sir dung rong rii trong quy
hoach va quan 1y tai nguyén nuée [11]. Mot sb

mo hinh thity vin phd bién nhu: SWAT, MIKE
SHE, HEC-HMS, SWMM, HBV [10, 12]. Chon
mot md hinh phu hop cho vung nghién cuu la
yéu t6 hang dau dé c6 mo phong didu kién thuy
van tdt. M6 hinh ¢6 thé duoc chon phu thude
vao tinh ning ctia md hinh, céng cu/phan mém
hd tro ctia nd, muc dich/yéu cu cua cic mod
phong, su san co cua dit liéu va lich st ap dung
md hinh & cac khu vuc cu thé. Dya vao diéu
kién dia ly ty nhién cia khu vuc nghién ctru va
co s dir liéu khi tuong thuy van, moé hinh
SWAT duoc lya chon dé mé phong dong chay
va danh gia sy thiéu hut dong chay ciing nhu
han thuy van cho khu vuc nghién ctru. M6 hinh
duoc chon 1a moé hinh ma nguén mo& voi kha
ning thich tng véi cac muc dich cy thé. Mo
hinh ma nguén mé duge xem nhu lya chon tot
v6i1 kha nang cho phép nguodi dung ty cap nhat
hay sira 16i cac doan code trong khi mo hinh ma
khoa thuong gip 15i khi chuyén giao hay cap
nhat cac phién ban.
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Hinh 2. So d6 chu trinh thity van trong pha ddt [13]

2.5 Thiét Igp mé hinh

Nghién clru tap trung vao duy bao han khi
tugong va thuy van cho khu vuc tinh Bak Lak, tuy
nhién khu vuc nghién ctru nam trong luu vuc
song Srépdk, cac tram thuy van trén khu vuc tinh
cling thudc Iuu vue Srépok nén nghién ctru thiét
1ap mod hinh cho luu vuc song Srépok. Thiét 1ap
dir liéu dau vao cho mé hinh can: (1) M6 hinh
cao do sd (DEM) duogc thu thap tur dir liéu cao
d6 s6 toan cau ASTER (Advanced Space borne
Thermal Emission and Reflection Radiometer)
cua NASA véi do phan giai 30x30m, gia tri do
cao tir 65 - 2445m (hinh 3a); (2) Ban dd thd
nhudng luu vuc sdng Srepok thu thap tr Vién
khoang san va dia chat. Cac loai dat dugc ma
hoa theo quy dinh cia m6 hinh SWAT bao gém
dat nau do, dit xam bac mau, dat den co t?mg
loang 16, dat den nit né, dit mai bién dbi trung
tinh it chua, dat nit né loang 16, dat phu sa, dat
Glay trung tinh it chua (hinh 3b); (3) Ban d st
dung dét luu vuc Srepok nam 1990 dugc giai
doan tir anh v¢ tinh Landsat 4.5 TM tai tir trang
web http://earthexplorer.usgs.gov voi do phan
giai 30x30m. Twong ty nhu ban d6 khac, ban db
tham phu dugc chia thanh bay loai dya trén ma
ctia md hinh SWAT bao gdm cdy lau nam, ciy
hang ndm, rirng rung 14, ring thudong xanh, rung
hdn giao, dat chuyén dung va mit nude (hinh
3¢). Can cur vao mang ludi tram thiy van va ban
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dd dia hinh DEM, md hinh SWAT chia luu vuc
thanh 13 tiéu luu vie nhu hinh 3d.

D¢ chinh x4c m6 phong ciia mo hinh duoc
danh gia qua chi sb Nash va cac dic trung théng
ké PBIAS va R2[14]. Chi s6 Nash Sutcliffe Ef-
ficiency (NSE) [15] duoc sir dung dé danh gia
su phu hop gitra cac gia tri thuc do va mo phdong.

> Qo —Qurr)’
Z ,Iil( QiTD - aiTD )

Hé sd can bang tong lugng Percent Bias
(PBIAS)la su phu hop gitra trung binh dy bao va
trung binh quan trac. Hé s6 nay ciing xac dinh
xu hudng tri trung binh cua gia tri dy bao 16n
hon hay nhé hon trj trung binh quan tric.

Z ) ( Qirp —Qirr ) x100
Zizl QiTD

Hé s6 tuong quan Pearson (R?) 1a thuéce do
mirc do chit ch& ctia mdi quan hé tuyén tinh gitra
bd gia tri thuc do va moé phong. Muc dich cua
moé phong khi hé s6 twong quan duogc st dung 1a
dé ham muc tiéu cuc dai hoa t6i 1. Tuy nhién,
kha nang dat gia tri tuyét ddi kho co thé dat duoc
nén gia tri R? thuong dugc chép nhan khi dat trén
0,5 [16-17].

30w 80)(0n-Tn)
\/z 21( Qo _GTD )( Qpr — GTD)

NSE=1-

(6)

PBIAS=

(M

@®)
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Hinh 3. (a) Ban d6 DEM; (b) Ban do phan logi dat; (c) Ban do sir dung dat; (d) Ban dé phdn chia
tiéu luu viee trong mé hinh SWAT

3. Két qua nghién ciu chinh sai s6 don gian [20].
3.1 Két qua hiéu chinh va kiém dinh cdc yéu Chudi s6 liéu thu thap duoc tir mo hinh toan
10 khi twong tiv mé hinh toan cau IFS cau IFS hién c6 tir nam 2015 dén 2018 vai 3

Déi voi dic trung mua, phuong phap théng  dang s6 liéu nhu sau dé phuc vu cho nghién ctru:
ké hiéu chinh sai sb thuong dung hién nay la S6 liéu @6 phan giai 0.125° x 0.125°, han du bao
phuong phéap hiéu chinh phan vi do tinh don  dén 10 ngay khoang cach 6 gid. Vi chudi s6 liéu
gian, phi tham sb va kha ning Gng dung cho han ché vé thoi gian thu thap nén nghién ctru sir
nhiéu d6i tuong ma van dam bao két qua tét [18].  dung chudi nam tir 2015 dén 2017 cho viéc han
Theo Piani va cs (2010) [19] ham hiéu chinh ¢6  tich hiéu chinh sai s6 du bao tir mé hinh cho cac
dang: yéu t6 mua va nhiét do sau d6 kiém dinh lai véi

P, = FO*IX[Fm(Pm)] (9)  s6 lidu nam 2018. S6 liéu nam 2018 duoc sir
dung cho viéc du bdo thtr nghiém véi thoi gian

Trong d6 Py va P, twong ung 1a luong mua  du kién 1a 10 ngay. Két qua hiéu chinh va kiém
thuc do va lugng mwa mo phong, Fo, F tuong  dinh cho chudi s liéu mua bao gdm 6 tram khi
g 1 phéan bd lity tich cua lugng mua thyc do  twong thuy vin dugc thé hién trong cac hinh 4,
va lugng mua mo phong. Déi véi cac dic trung  hinh 5 va nhiét d6 tai 02 tram Budén H6 va Buon
nhiét d9, nghién ctru sir dung phuong phap hiéu  Mé Thudt dugc thé hién trong hinh 6.

TAP CHi KHI TUQNG THUY VAN
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Hinh 5. Qua trinh kiém dinh lwong muwea tai cdac tram: Giang Son, Buon Mé Thuot, Cau 14, Krong
Buk, Ban Pén va Buén Ho
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Hinh 6. Két qua hiéu chinh va kiém dinh nhiét dé tai hai tram Budén Hé va Buén Mé Thudt

3.2 Két qua hiéu chinh va kiém dinh mé  tram thuy vin thudc tinh Dak Lak 1a Krong Buk
hinh SWAT va Giang Son cho két qua dugc thé hién trong

Thoi gian hiéu chinh mé hinh duoc liy tir  bang 3, hinh 7. B thong sb mé hinh trong thoi
nam 1981 dén 1991, thoi gian kiém dinh mé gian hiéu chinh duoc thé hién trong bang 4.
hinh dugc iy tir nam 1982 dén 2001cho hai

Bdng 2. Két qua danh gia hiéu chinh va kiém dinh mé hinh SWAT

s Chi tiéu danh Tram thuy van £
Qud trinh gia Giang Son Krong Buk Chat luong
Hio NSE 0,72 0,78 Dat
hiﬁl}ll PBIAS 11 12 Dat
¢ R 0.68 0.7 Pat
i NSE 0,75 0,76 Dat
1€m
R _ 0,7 0,7 Dat
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Bdng 3. B thong s6 trong qud trinh hiéu chinh mé hinh SWAT

Gia tri
Tham s6 Y nghia Krong Giang
Buk Son
r CN2 HE¢ s6 CN ung voi dieu kién am IT (%) -1,13 -1,99
v_SURLAG H¢ s@ tr§ dong chéy’mat (ngay) 6,74 14,88
v_ESCO HE 0 boc hoi cua dat 0,002 0,03
v_SOL AWC Kha nang trir nudc cua dat 0,47 0,19
v_SOL BD Dung trong cta 16p dat (g/cm’) 0,89 1,65
v_CH N2 H¢ s6 nham cuia song chinh 0,32 -
v_ALPHA BF  Hg s0 tri€t giam dong chdy ngam 0,46 0,27
v_GW_DELAY Thoi gian trir nuéc tang ngam (ngay) 110 116,94
v.GWQMN Ngudng sinh dong chay ngam (mm) 1003 6562,1
v.GW REVAP Hg s06 tai boc hoi nudc ngam 0,15 0,16
150 900 :
L6 () :g t K.mngBuL;k 800 (b) :gf GG‘:‘n:S::
g 80
20
0v—<—<v—<l‘\lNNMMMQ‘Q?‘I\V\W\D\CI\I\I\OODOOOQ\O*O\OOO—-—
- apapapuiaiopaiapagapaiapapopoiupaiapahogaalo oo
300 (C) —au KrongBul:(k 1600 (d) —Q td Giang Son
T Quiond 1400 —Q tt Giang Son
250
Q 21200
%20‘] 1 E1000
ngO g § 800
g 5 600
, ) k 200

e

7. Keét qua hiéu chinh va kiém dinh luu lwong tinh toan va thuc do tai hai tram

o

¥

va Giang Son: (a, ¢) T 1981-1991; (b, d) Tuwr 1992-2001

ong Buk

3.3 Két qua dw bdo thir nghi¢m

Tién hanh du bao thir nghiém cho nam 2018,
st dung s li¢u mua, nhiét 6 da dugc hiéu chinh
sai s6 tir md hinh toan cau IFS. Thoi gian du kién
cho dy bao thir nghiém 1a 10 ngay dé danh gia dy
bao han va danh gia chi s6 han han.Tir két qua
hiéu chinh mua dy bao tir mé hinh toan cu, tién
hanh danh gia chi s6 han EDI [21] cho ngay thir

TAP CHI KHI TUQNG THUY VAN

10 cuia chudi thoi gian véi cac tram khi tuong
trén khu vuc nghién ciru va dua ra ban do canh
béo han duoc thé hién trong hinh 9. Thoi gian
du bao tir ngay 01/01 dén 10/01/2018 cho hai
tram thity van Kréng Buk va Giang Son, két qua
du bdo dong chay 10 ngay dugc md phong tir mo
hinh dwgc thé hién trén hinh 8.
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Hinh 8. Két qud di bdo dong chay 10 ngay tai 02 tram: (a) Kréng Buk; (b) Giang Son

Dura vao chudi qua trinh trung binh dong chay  ciru dd danh gia duoc su thiéu hut dong chay
dugc xdy dung tir nim 1980 dén 2017 ctia hai  trung binh 10 ngay so véi trung binh nhiéu nim
tram thuy van Giang Son va Krong Buk, nghién  cung ky (bang 5).

Bang 4. DBanh gia dong chay dw bao trung binh 10 ngay so voi thoi dogn TBNN

Tram Qw 10ngay du bdo  Qrenn So sanh
Krong Buk 6,5 7,6 <TBNN 14%
Giang Son 89 91 ~TBNN

12400

CHU GIAI

W T thiy o

-

14 NinkThat

0T 1 I0TE

Hinh 9. Ban do canh bdo han theo chi s6 EDI - 10/01/2018
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4. Két luan

Nghién ctru da ung dung mo hinh khi tugng
toan cau IFS cho khu vuc nghién ctru, 1a mot mo
hinh c6 d¢ phan giai cao so voi cac md hinh hién
¢4 nén s& cho chit luong du bao chi tiét hon cho
khu vuc. Bén canh do nghién ctu da trmg dung
dugc phuong phap hiéu chinh sai s6 cho mé hinh
nham khéc phuc duge phan nao nhugc diém cua
mo hinh. Tuy nhién, day la du bao thoi han vira
va la du bao pham vi cép Iuu vue, cac tram do
thua thdt, khong dai biéu nén viée du bao mua
trg nén phtre tap vi do phan giai cac 6 ludi trong
cac mo hinh s6 tri 1a twong ddi 16n so véi dién
tich cua lwu vuc va chi tiét hon tai cac diém tram

do mua trén luu vuc va céac tiéu luu vuc. Chinh
vi vy can phai c6 cach tiép can t6t mang tinh
cap nhat cho luu vyc nhu cac anh hudng cua
hinh thé thoi tiét dé xem xét hiéu chinh va dwara
cac gia tri du bao mua phu hop hon.Nghién ctru
da ap dung s6 liéu tir mé hinh khi twong toan cau
IFS va mo hinh thity vin SWAT nham xay dung
phuong an du bao han cho khu vuc, két hop ciing
chi s6 han EDI dé dua ra ban dd canh bao han.
Két qua du bao dong chay thir nghiém va két qua
ban d6 canh bao han theo chi s6 EDI s& gop phan
hd tro cho cong tac phong chdng thién tai & khu
vuc nghién cuu.

Loi cam on: Két qua nghién ciru la mét phan néi dung ludn van cia hoc vién Nguyén Ngoc
Hoa. Nhom nghién cuu xin chdn thanh cam on su hé tro cia dé tai BPKH.22/16-20 va
BDKH.24/16-20 trong viéc thire hién va cong bo nghién cieu nay.
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RESEARCH ON FORECASTING AND WARNING METHODS IN HYDROMETEO-
ROLOGICAL DROUGHT: CASE STUDY AT DAK LAK PROVINCE, HIGHLAND
IN VIETNAM
Nguyen Ngoc Hoa!, Ngo Le An?, Doan Quang Tri®, Tran Tho Dat?,
Dang Thanh Mai?, Dinh Duc Truong*
"National Center for Hydro-Meteorological Forecasting, Hanoi, Vietnam
*Thuyloi Univierity, Hanoi, Vietnam
3Viet Nam Meteorological and Hydrological Administration, Hanoi, Vietnam
“The National Economics University, Hanoi, Vietnam

Abstract: In recent years, droughts have occurred more often, affecting large areas and causing
great losses of people and property. Especially, in Dak Lak - Central Highlands, there have been se-
rious droughts in the dry season. Therefore, it is necessary to have plans to forecast and produce
early warning which help this area to respond. The objective of this study is to apply the data from
global meteorological model (IFS) and hydrological model (SWAT) to develop a drought forecast-
ing model for this area, besides using EDI index to produce a warning map. Initial results show that
rainfall and temperature from the meteorological model (IF'S) with bias correction method can make
better simulation and the input for hydrological model; the simulated discharge is acceptable with
NSI, R2, PBIAS have reached good level in both calibration and verification period. With the founded
parameters, the data in 2018 was used in the test forecast to assess the shortage of flow and giving
warning drought map with 10 day lead time. The method and results will contribute to disaster pre-
vention in Dak Lak and other areas in Vietnam.

Keywords: Drought forecast, drought indexs, IFS, SWAT, Dak Lak.
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