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Bui Pinh Lap: Nghién ctuu ung dung phuong phap
danh sb luu vuc vao mé hinh thity vin

Tong két tinh hinh khi twong thiy van

Tom tat tinh hinh khi twong, khi twong nong nghiép
va thuy van thang 4 nam 2016 - Trung tAm Du bao
khi twgng thiy van Trung wong va Vién Khoa
hoc Khi twong Thiy vin va Bién doi khi hau

Thong bao két qua quan tric moi truong khong khi
tai mot s6 tinh, thanh phd thang 4 nam 2016 -
Trung tAm Mang lu6i khi twgng thiy van va méi
trwong
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(DBSCL) ngay cang gia tang, tham chi xay ra ngay trong mua mua, gay anh huong lon

TVong nhitng nam gan ddy, tinh trang han hdan ¢ ving Péng bang séng Ciru Long

dén suw phat trién kinh té - xd héi ciia viimg. Bai bdo nghién ciru danh gid hién trang ciia
han khi twong xdy ra trén khu viee PBSCL théng qua chi sé chudn héa lwong mwa (Standard
Precipitaion Index - SPI). Két qud nghién civu cho thdy ¢ viimg PBSCL cdc khu viee Ca Mau, My Tho
va Chdu Péc ¢6 tan sudt khéng xdy ra han thap hon so véi cac ving khdc trong khu viee nghién ciiu
(72 -75,4%), tuy nhién day lai la nhitng khu viee co tan sudt xudt hién han rat nang cao hon han cac

viing khac (7,8 - 11,3%).

Tir khéa: han han, Pong bang séng Ciru Long, chi sé SPI.

Mé dau

Han han 1a hién tuong ty nhién trén thé gioi,
¢6 anh huong dén cac khu vuc rong 16n va gay
thiét hai dang ké ca vé nguoi va kinh té. Han han
xay ra & hau hét cac ché do khi hau va co tac
dong dén tiém nang kinh té - xa hoi va cac linh
vuc moi truong [6]. Thiét hai do han han xay ra
& PBSCL la rat 16n, khong chi c6 tac dong dén
tw nhién ma con anh huong dén xa hoi, doi song
cua nguoi dan. Han han nam 1982 tan pha
180.000 ha cay mau. Han han xay ra vao vu
Pong Xuan 1992 - 1993 khién viéc san xuit &
DBSCL giam 559.000 tan laa; dién tich bi han
12 276.656 ha ¢ nam 1998. Trong 6 thang dau
nam 2002, han han nghiém trong da gay chay
rung trén dién rong, trong do c6 chay rung lon &
cac khu rung ty nhién U Minh Thugng va U
Minh Ha. Nam 2004 - 2005 thiét hai do han han
va xam man t6i 720 ty dong, trén cac song Tién,
song Ham Ludng, song Co Chién, song Hau man
xam nhap sau tr 60 - 80 km; riéng song Vam Co
bi man xam nhap sau tdi muc ky luc 120 - 140
km. Nam 2006 - 2007, han han xay ra ¢ nhiéu
tinh PBSCL, giy han han va chay rimg ¢ nhiéu
tinh vang DPBSCL. Nam 2009 - 2010, anh huong
ctia xdm nhap min dén lua déng xuan 2009 -
2010 lén dén 620.000 ha, chiém 40% dién tich
toan vung, tap trung & cac tinh ven bién nhu Tién
Giang, Bén Tre, Tra Vinh, Séc Trang, Bac Liéu,

Ca Mau va Kién Giang [3,4]. Chinh vi nhiing
thiét hai 16n dén kinh té - xa hoi trén, nghién ctru
danh gia thyc trang han han & PBSCL s€ c6 y
nghia thyc tién gitp cho cong tac quan 1y va sir
dung ngudn nudc trong timg thang, timg thoi ky
cho phut hop va c6 hiéu qua, bao dam phat trién
kinh té - xa hoi mot cach bén vimg, thich tmg véi
BDKH.

Han dugc phan loai: han khi tugng, han nong
nghi¢p, han thuy van va han kinh té - x3 hoi.
Trong bai bao nay dé cap vé han khi tugng, dugc
coi 1a thién tai do su thiéu hut nghiém trong
luong mua so v6i mic chuan khi hau va xay ra
trong mot thoi gian dai. P6i voi han khi tuong,
cac nha khi tuong trén thé gioi da dua ra nhiéu
dang chi tiéu xac dinh han tuy theo sy phu hop
cho mdt vung khi hau nao do. Téc gia lya chon
su dung chi tiéu SPI (Standardized Precipitation
Index) dé danh gi4 thyc trang han han cua ving
DPBSCL trong nghién ctru nay. Chi tiéu SPI duoc
coi la twong ddi phu hop vai diéu kién dia 1y va
khi hau cta ving DPBSCL.

1. Phuwong phap nghién ctru

Gidi thiéu chi sé SPI

Chi s chuin héa lwong mua (Standard
Precipitaion Index - SPI) dugc McKee va cong
su dé xuét nim 1993, dugc dung dé giam sat han
han & My véi cac khoang thoi gian tir 1 dén 72
thang [2]. Chi s6 SPI duoc tinh toan don gian
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bﬁmg su chénh l¢ch cua luong mua thuc té R
(téng luong mua, tuan, thang, mua, vu thuc té)
so véi trung binh nhiéu ndm va chia cho d6 1éch
chuin (c) cua lugng mua trong thoi ky
tuong Ung:

SPI = ——
ag

Trong d6: R 1a lwong mua khoang thoi gian i
(i: thang, mua, vu); R 1a lugng mua trung binh
trong khoang thoi gian i qua nhiéu nam; o 1a
khoang 1éch tiéu chuédn cta luong mua khoang
thoi gian i (1, 3, 6 va 12 thang).

Chi s6 SPI 1a mot chi s6 khong thir nguyén.
Cac gia tri cia SPI mang diu am thé hién su
thiéu hut mua tai thoi diém tinh toan so véi murc
trung binh. Piéu ndy c6 nghia 1a giai doan d6 co
nguy co han han. Khi SPI mang gi4 tri duong chi
ra tinh trang thtra am, tire 1a mua tai thoi diém tinh
toan 16n hon so véi muc trung binh nhiéu nam.

Céc két qua nghién ctru cua Vién Khoa hoc
Khi tuong Thily van va Bién d6i khi hau cho
théy, trong diéu kién Viét Nam chi s6 chuén hoa
lugng mua (SPI) dugc phan loai nhu sau:

Bang 1. Phan cd'p han khi twong theo chi s6 SPI di duoc hiéu chinh cho Viét Nam [4]

Phén cip han Khodéng gia tri SPI
Bit dau han (thiéu nudc) -0.49 +0.25
Han vira -0.99 +-0.5
Han ning -1.44+-1.0
Han rat nang -1.99 +-1.5
Han rat nghiém trong <-2.0

Chi sb SPI dugc tinh toan theo chudi thoi
gian. B§ dir liéu trung binh theo tung thoi ky
dugc chon ra dé xac dinh quy mo thoi gian cua
timg thoi ky i thang, trong d6, i co thé 1a 3, 6, 12,
24 hay 48 thang.

S6 liéu tinh todn

bé x4c dinh va danh gia cac chi tiéu han, tac
gia da st dung s6 liéu luong mua va nhi¢t do cua
12 tram khi twgng thily van trong khu vuc nghién
ctru v6i chudi s6 ligu da duoc kiém tra va chinh
1y tir ndm 2001-2010, bao gdm cac tram: Ba Tri,
Bac Liéu, Ca Mau, Can Tho, Cang Long, Cao
Lanh, Chau Bdc, Moc Hoa, My Tho, Rach Gia,
So6c Trang, Vinh Long.
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2. Panh gia kha ning han theo chi sé SPI

Sau khi tinh toan va danh gia chi s SPI cua
ca 12 tram khi twong nam trong viing nghién ciru
v6i thoi ky i lan luot 1a 1, 3, 6, 12 thang cho giai
doan 2001 - 2010 nhan thay: khi khoang thoi
gian (quy mo thoi gian) nho 1 hay 3 thang thi
SPI dich chuyén 1én xudng thuong xuyén xung
quanh sb 0. V&i khoang thoi gian kéo dai hon 1a
6 hay 12 thang thi SPI phan tng cham hon véi
nhing thay d6i vé luong mua, sb luong cac giai
doan ctia SPI ¢6 chi s6 4m va duong ciing it hon,
tuy nhién thoi gian cua cac thoi ky nay lai kéo
dai hon (Hinh 1).
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Hinh 1. Chi 56 SPI toan viing PBSCL
(Quy mé thoi ky i = 1 thang (a), 3 thang (b), 6 thang (c) va 12 thang (d))

TAP CHi KHi TUQNG THUY VAN

S thang 05 - 2016



Qua két qua trén cho thay chi s SPI cua 12
tram khi tugng co thé phan éanh dugc tinh hinh
han ciia DPBSCL. Dic biét 1a SPI cua da sb cac
tram ciing cho thiy dugc thoi diém xay ra han
tuong tng véi thoi diém ma ving PBSCL ¢6
nhitng thiét hai vé san xuit nong nghiép
do han han va xam nhap man trong nhitng nam
gén day, nhu dot han nam 2002, 2004 - 2005,
2006 - 2007, 2009 - 2010.

Vé quy mé thoi ky dé tinh SPI, thoi ky 3
thang va 6 thang cho thy cac dot han han 13 va
chinh xéc hon so v6i quy mo thoi gian 1 thang.
Dbi voi quy mo thoi ky 12 thang, do chi s6 SPI
phan tng chdm véi luong mua, nhung do dai
chudi dung dé tinh lai ngan, nén SPI cho thiy
thoi gian bat dau va két thiic han chua khép véi
quy mo thoi ky 3 thang va 6 thang. Viéc xac dinh
cac dot han dugc xac dinh theo cac phan cép han
McKee da duoc hiéu chinh cho Viét Nam. Pot
han phai c6 chi s6 SPI dui -0,5 hon 3 thang thi
moi duge goi la xac dinh 1a dot han. Riéng véi
cac dot han c6 SPI dudi -2 du nam lién ké cac
thang khac hay khong lién k& voi cac thang han
cling xac dinh la dot han.

a. Vé thoi gian xuét hién han

Céc dot han chung trén toan vung PBSCL:
Thang 1 - 10/2002, han rit ning vao thang 3,
thang 8 mtrc 46 han c6 gidm, nhung lai ting trong
thang ké tiép. Thang 2 - 4/2004, han vira dén han
nang. Thang 12/2004 dén thang 6/2005, han vira.
Thang 11/2006 dén thang 1/2007, han vira. Thang
10/2009 dén thang 1/2010, han vira. Thang 4/2010
dén thang 7/2010, han vtra, chi s6 SPI cua dot han
nay cao.

Dot han nam 2002 ¢ DPBSCL: Thoi gian han
nam trong mua kho ctia Nam B tir thang 11 dén
thang 6 sang nam. Tuy vao tirng tram ma thoi gian
han cua tung tram ngén hodc dai, xay ra va két
thuc sém hay tré hon so véi cac tram khac. Cac
tram nhu Bac Liéu, Ba Tri, Cang Long, Cén Tho,
Cao Lanh c6 chi sb SPI cho théy xuét hién han
nang va thoi gian chi s6 han kéo dai. Tram Chau
Pbc cling twong tu, ca biét hon c6 han rat nang 1
thang. Tram Soc Trang trong dgt han nay c6 thoi
gian han ngan 1 thang, nhung han rat ning. Tram
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Moc Hoa han dai va bi gian doan va c6 1 - 2 thang
bi han rat ndng. Tram My Tho chi s6 SPI cho théy
thoi gian han trén 6 thang va bi han rat nang. Tram
Rach Gia c6 thoi gian bi han dai nhung han rat
ning khoang 1 - 2 thang, Vinh Long nira nim dau
bi han c6 1 thang han rat nang, riéng tram Ca Mau
thoi gian ngin va mirc d6 han ciing nhe hon nhiéu
S0 voi cac tram khac.

Dot han nam 2004 - 2005 & PBSCL: Chi s6
SPI ctia dot han nay cho théy loai han vira bit
dau va nhe hon nim 2002, thoi gian han khong
déng nhét gitta cac tram. Tram Bac Li€u bi han
vura thoi gian 2 thang. Tram Ca Mau c6 thoi gian
han dai, thoi gian han nam trong nam 2005.
Tram Can Tho chia thanh 2 dot han ngén va nhe.
Tram Cao Lanh cling bi han va cling chia thanh
2 khoang thoi gian ngan. Tram Séc Trang c6 thoi
gian han dai 5 - 6 thang, han vira. Tram Rach Gia
cling bi han vtra va chia thanh 2 dot. Tram Vinh
Long ciling chia thanh 2 dot han vira. Cac tram
Ba Tri, Cang Long, My Tho, Chau DPdc, Moc
Hoa, chi s6 han cho thiy c6 han nhung hiu nhu
thoi gian ngan va thoi gian xay ra ding véi dot
han nay. Cac tram khong xay ra han nim ¢ phia
Pong cua vung DBSCL.

Dot han nam 2006 - 2007 6 DPBSCL: Dot han
nay ngin nhat va nhe trong cac dot han duoc ghi
nhan, muc d0 han ciling 1a vira chdém han dén
han, thoi gian 14 cac thang cudi ndam 2006 dau
nam 2007. Tram Bac Liéu, Ca Mau, Vinh Long,
Séc Trang thoi han 3 - 4 thang va vira chom han
dén han vira. Tram Ba Tri, Can Tho han khoang
2 - 3 thang va vura choém han. Tram Chau Péc,
Moc Héa bi han vira thoi gian han 4 - 5 thang.
Tram Cao Lanh va Rach Gia cling vira chdm thoi
gian khoang 1 - 2 thang. Tram Cang Long c6 han
vira dén ning thoi gian kéo dai, han 5 - 6 thang.
Tram My Tho, cho thiy khong c6 han xuét hién.

Dot han nam 2009 - 2010 6 DPBSCL: Bot han
nay tir nang dén rat nang va thoi gian dai nhat Ia
6 thang. Chi s6 han cho thé hién rd rang & cac
tram Tram Bac Liéu, bi han rit nang, gén 6
thang. Tram Ba Tri, Tram Ca Mau, Séc Trang,
Cang Long, Chau DPdc, Rach Gia bi han ning
dén rat niang, nhung chia 1am 2 dot, khong lién
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tuc, SPI ¢6 ting sau dot dau nhung roi lai giam
dé bat dau dot han rat nang thtr 2. Cac tram Cao
Lanh, Moc Hoa han vira dén han nang, thoi gian
3 - 4 thang, thoi gian xay ra som hon va két thiic
cling sém hon. Tram My Tho va Vinh Long c6
thoi gian han 2 - 3 thang, nhung tram M§ Tho
cho thy vira bt dau han thi tram Vinh Long cho
thdy han & day nang. Riéng tram Can Tho, thoi
gian han dai hon 6 thang xay ra sém hon va cling
chia thanh 2 dot.

b. V@ tin suét xuit hién han

Tan suat han dugc tinh bang tong sb thang bi
han theo chi s6 SPI so vé4i tong sb thang cia giai
doan 2001 - 2010. Két qua tan suét cua cac loai
duoc thé hién trén hinh 2 va bang 3.

Bdng 3. Phdn b6 tdn sudt han theo chi s6 SPI
vOi quy mo thoi gian 3 thang va 6 thang (%)

STT Mirc d han 3 thing | 6 thang
1 | Khong han (SPI>-0.5) 70,02 70,32
2 | Han vira (-0.1<SPI<-0.5) 14,01 13,38
3 | Han nang (-1.5<SPI<-0.1) 8,21 9,30
4 | Han rat ning (SPI<-1.5) 7,75 7,01
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Hinh 2. Tan sudt han phan theo chi 56 SPI tai
cdac tram khi twong o DPBSCL

Nhin chung, véi quy moé thoi gian cang dai
thi tin suét xdy ra han cang cao. Tuy nhién, do
chudi sb liéu ngin, nén quy mé thoi gian i cang
16n thi thoi gian bat ddu va két thuc han thuong
léch so vai thuc té va kéo dai hon. O da s cac

TAP CHi KHi TUQNG THUY VAN

tram, quy mo thoi gian 1= 3 thang va i = 6 thang,
tan sudt han twong ty nhau va hoi khéac so véi
quy mo thoi gian i = 12 thang. Trong 12 tram,
tram Chau Ddc, Bac Liéu, My Tho, Ca Mau ¢6
kha ning xay ra han thip hon so véi cac tram con
lai tAn sudt khong xay ra han cua 3 tram nay la 72
- 75,4%. Tram Cao Lanh c6 kha nang khong xay
ra han cao nhét vdi tan sut khong xay ra han 1a
65%. Cac tram con lai c6 tan suat khong xay ra
han tir 66 - 70%. Tuy nhién, trong s6 cac tram it
kha ning xay ra han thi khi xay ra han lai khic
nghiét hon (trir tram Bac Liéu), tan suét xay ra
han rat nang cua cac tram Chau bdc, My§ Tho, Ca
Mau tan suat 1a 7,8 - 11,3%, trong d6, kha ning
xay ra han rat nang cua tram Ca Mau la cao nhét,
vé6i tan suat 1a 11,3%.

3. Han han trong mia mwa ¢ DPBSCL

Céc dot giam mua ngin ngdy xdy ra ngay
trong mua mua dugc dan gian thuong goi la “han
ba chan”. Thong thudng mdi nim c6 mot hodc
hai dot it mua x4y ra vao cac thang 6, 7 va §;
trung binh mdi dot kéo dai khoang 7 - 10 ngay.
Tuy nhién, cling c6 ndm han ba chan kéo dai
15 - 20 ngay. Han ba chan xay ra do anh hudng
cac ludng gié xoay nghich trén cao. Dudi anh
huéng cua cao ap Thai Binh Duong, thudng xuat
hién vao thang 8, gi6 Pong Nam kho hon day lui
gi6 TAy mang nhiéu hoi nuéc, rdi thdi qua ving
DPBSCL géy ra cac dot han ngin.

O DBSCL, han ba chan xay ra thuong xuyén,
sOm muon tiy nam va tuy thude vao vi tri dia 1y.
Bién trinh lugng mua trung binh nhiéu nim
khong cho thay c6 su giam mua trong mila mua.
Tuy nhién, ¢ ting tram va tung nam ludn c xu
hudng 1a trong mua mua thuong cé 2 dinh mua
o gitta 2 dinh mua la phén giam lugng mua, day
¢6 thé xem nhu 1a ddu hiéu cua han ba chan.
Thoi gian xay ra han ba chan vao ltic cay lta trd
dong va c6 nhu cau nude cao cua vy lua hé thu
¢6 thé 1am giam nang sut la, nhung it gay thiét
hai do thoi gian xdy ra ngin, nén dé& ung pho.
Ngoai ra, han ba chan ¢6 loi d6i véi vu he thu
som vi gitip dong rudng kho rao, tao diéu kién
thu hoach laa va phoi thoc, phoi rom d6t dong
chuan bi sa vu thu dong hodc tréng ndm rom.
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DPéi véi cay mau, loi dung han ba chan dé thu
hoach va lam dit ngay cho vu ké dén, xudng
gidng, cay s& phat trién khi mua tro lai.

Két luan

Qua két qua tinh toan va phan tich chi sé SPI
cho ving DBSCL cho thay kha nang khong xudt
hién han trén toan vung PBSCL vao khoang
(66 - 70)%. Trong sb cac khu vyc it kha nang xay
ra han thi khi xay ra han lai khéc nghiét hon, tai
Ca Mau c6 kha nang xuét hién han rat nang cao
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kha nang xuat hién han rét nang lan luot 1a
7,78% va 8,7%). So sanh cac két qua tinh toan
v6i tinh hinh thue té han tai vung nghién curu thi
théy tuong ddi sat, co co so khoa hoc va do tin
cay cao. biéu nay cho théy viéc lua chon chi sd
SPI dé nghién ctru danh gia han khi tugng 1a phu
hop véi thuc tién, trén co s& d6 cac nha quan ly
c6 thé dé ra cac giai phap phong chéng han hén,
an toan cho san xuit va hoat dong kinh té - xa
hdi ¢ ving BPBSCL.

nhat 11,3%, tai Chau Pdc va My Tho ciing ¢6
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In recent years, droughts in the Mekong River Delta (MRD) become more serious, even this phe-
nomenon occurs in the rainy season, thus it impacts significantly on the development of this regional
socio-economic. The research will assess the current status of meteorological drought in the Mekong
Delta region based on the Standard Precipitaion Index (SPI). The results indicates that the frequency
of non-drought in the provinces such as Ca Mau, My Tho and Chau Doc have happened lower than
in the other regions of Mekong Delta (72 - 75,4%,), moreover the frequency of drought in these re-
gions are dramatically higher than in other regions (7,8 - 11,3%).
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KHO NONG VA HINH THE THOI TIET GAY KHO NONG
O TAY NGUYEN
Nguyén Viét Lanh va Chu Thi Thu Huong
Truong Pai hoc Tai nguyén va Moi truong Ha Noi

d¢ nang néng dién hinh trong thang 4 nam 2016 so véi trung binh nhiéu nam (TBNN)

Bdng viéc sw dung so liéu quan trac va so liéu tai phan tich, bai bao da chi ra dwoc mirc

thong qua sw vuot trgi cua cdc dai lwong nhiét do khong khi nhuw nhiét do trung binh,

nhiét do 16i thcfp trung binh, nhiét do 16i cao trung binh va nhiét do 16i cao, trong do co nhiéu noi
nhiét do t6i cao vieot ki luc. Bén canh dé, bai bdo ciing da xdc dinh dwoc nhitng hinh thé thoi tiét

gay kho nong trén khu viec Tdy Nguyén.

Tir khéa: Néng nong Tdy Nguyén, ning néng ky luc.

1. Mé dau

Cung v6i nhing thién tai nhu bo, ap thip
nhiét doi, mua 1ém, mua d4, 16c td, han han, rét
dam, rét hai,... kho nong cling tdc dong khong
nho dén hoat dong séng cua con nguoi. Kho
nong anh hudng rat 16n dén sire khoe cua ngudi
dan, nhat 1a nhitng dot kho nong cuc doan ca vé
thoi gian kéo dai va cuong d§. Kho nong kéo dai
s& lam ting kha ning bdc hoi nén lam cho han
han cang tré nén tram trong hon do kho nong
thuong xay ra trong nhitng dot khong mua trong
nhiéu ngay.

Do tac hai cua kho nong dén moi mat cta san
xuét va doi séng nén dén nay d c6 nhiéu cong
trinh nghién ctru vé kho néng & Viét Nam, dic
biét trong nhitng nim gan day.

Bang viéc st dung sé liéu tai phan tich,
Nguyén Viét Lanh [3] dd phén tich va xac dinh
duoc nguyén nhan gy nén dot ning nong dau
thang 5 nam 2005, trong d6 ngay 01/5/2005
nhiét d6 tdi cao tai mot s6 noi thudc tinh Ngh¢
An 1én t6i trén 40°C, dac biét & Quy Chau da 1én
t6i 42,5°C, 1a do trung tim ap thap Trung Hoa
hoat dong mo rong xuéng phia nam va anh
hudng dén thoi tiét mién bac Viét Nam.

Niam 2010, khi phan tich bo ban dd synop tir
muc 1000 - 200mb cta dot ning noéng gay git
dién hinh xay ra tir ngay 8 dén ngay 20 thang 6
nim 2010 trén hau khép lanh thd Viét Nam,
Nguyén Viét Lanh [4] da tién hanh xac dinh
nguyén nhan gay ra dot ning nong nay. Két qua
cho thiy, khi ¢ ting thap, dai ap thip phia bac

TAP CHi KHi TUQNG THUY VAN

lanh thé Viét Nam bi khong khi lanh nén nhung
khong khi lanh khong di manh dé tran xubng
phia nam, dong thoi & ting cao, 4p cao Thai Binh
Duong (ACTBD) va 4p cao Tay Tang manh
khéng ché khu vuc, nén ¢ day hinh thanh dong
giang manh, gay nén dot ning gay git nay.

Chu Thi Thu Huong va cs. da sir dung s6 liéu
nhi¢t do cuc dai ngay (Tx) tai 57 tram quan tric
trén & Viét Nam dé xéac dinh mtrc d6 va xu thé
bién doi ctia nang néng. Két qua chi ra rang,
ning néng thudng xudt hién tir thang 3 - 9 (& cac
ving tir B1 dén N1) va tir thang 2 - 6 (& viing N2
va N3). Trén lanh thd Viét Nam, ning ndng xay
ra nhidu nhit & ving B4 va c6 xu thé ting ¢ hau
hét cac tram trong thoi ky 1961 - 2007 va ting
nhanh hon trong thoi ky 1991 - 2007 & cac tram
thudc ving B2, B3 va B4 nhung lai giam xudng
& mot s6 tram thude vung B1, N2 va N3 [1].

Nguyén Viét Lanh va Nguyén Binh Phong da
sir dung s liéu quan tric gia 1ap dé danh gia tac
dong cua s6 liéu quan tric v6i nhimg kich ban
mat do tram khac nhau dén két qua du bao néng
néng ctiia md hinh s6. Két qua chi ra rang véi mat
d6 tram tir 50 km x 50 km tang 1én dén 30 km x
30 km, chat luwong du bao c6 nhitng cai thién rat
dang ké nhirng khi tang tr 30 km x 30 km 1én
dén 20 km x 20 km thi chét luong du béo ting
cham hon nhiéu [5].

Khi phan tich vai trd cia ACTBD dén néng
nong ¢ Viét Nam, Chu Thi Thu Huong da chi ra
rang, trong thoi ki 1991 - 2010, ACTBD ¢6 xu
huéng mé rong va hon sang phia tiy. Dong thoi,
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trén tat ca cac muc, cudong do trung binh cua ap
cao nay trong thoi ki tir thang 3 dén thang 9 ciing
c6 xu thé tang 1én, v6i téc d6 ting manh nhat &
muc 500 hPa. Hon nfra, trong nhiing nam
ACTBD manh va lan sang phia tay thi s§ ngay
nang nong trén ving B4 s& tang 1én [2].

Nhu vy, ta co thé thay, cac ving khi hau
phia bic va ca vung khi hau N1 dugc xem la
nhitng ving ning néng thudng xay ra va di co
nhiéu cong trinh nghién ctru vé ning noéng.
Trong khi d6, vung khi hau N2, vung Tay
Nguyén rit it cong trinh nghién ciru, boi day 1a
ving ¢6 nhiét d6 thap nhit nude, ning nong
dién rong it xdy ra.

Nhu d3 biét, trong nhitng thap nién gan day,
bién d6i khi hau, ma biéu hién rd nét nhat ctia né
la sy nong lén toan cau d3 lam cho ché do nhiét
ctia Trai d4t bién d6i mot cich manh mé& ma ving
Tay Nguyén cling khong phai 1a mét ngoai I¢.
Nim 2016, ning nong di xay ra & Tay Nguyén
gay gat dén cuc doan, cuc doan ca vé sb ngay
kéo dai va vé cuong d6 1a mot minh ching cho
diéu do.

Vi vay, bai bao nay tién hanh phan tich dé tim
hiéu nhitng hinh thé thoi tiét truc tiép gay nén
dot néng noéng trong thang 4 nam 2016 trén vung
Tay Nguyén.

2. S6 liéu va phwong phap nghién ctru

2.1.86 liéu

Pé thuc hién bai bao nay, chung toi su dung
nhimg ngudn sb liéu sau:

a) S6 liéu quan trdc

- V& khong gian: sb liéu cua 18 tram khi
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tuong trén khu vuc Tay Nguyén.

- V& thoi gian: s6 liéu thang 4 tir nim
1981 - 2016.

- V& yéu t6 khi twong: D6 4m tuong dbi toi
thip ngay, nhiét do khong khi trung binh, ti cao
va tbi thap ngay.

b) 86 liéu tdi phan tich

S liéu tai phan tich caa NCAR/NCEP duoc
st dung dé nghién ctu.

2.2 Phwong phap nghién ciru

Bai bao da st dung nhiing phuong phéap sau
day dé nghién ciru:

- Phuong phéap théng ké dé phén tich chudi
s6 liéu khi twong.

- Phuong phéap synop dé phan tich nhitng hé
thong va hinh thé thoi tiét anh huong dén khu
vuc va so sanhhinh thé thoi tiét nam 2016 véi
hinh thé thoi tiét TBNN dé danh gid vai trd cua
n6 d6i véi su kho nong & khu vuc Tay Nguyén.

- Phuong phép ké thira.

2.3 Nguyén tic xdc dinh ngay khé néng

Ngay ning néng ¢ day duge xac dinh theo
tiéu chi gia tri nhié¢t d¢ cuc dai (Tx). Ngay duoc
goi 1 nang nong néu Tx > 35°C. Ngay kho ¢ day
duoc xac dinh theo tiéu chi gia tri do am tuong
d6i toi thap nhat (Um). Ngay duoc goi 1a kho néu
Um < 55%. Ngay duoc goi 1a kho nong néu thoa
man ca hai diéu kién vé nhiét do cuc dai va do
am tuong d6i thdp nhat: Tx > 35°C va
Um < 55%.

3. Mt s6 két qua nghién ctru

3.1 Tinh hinh khé nong ciia thang 4 nam
2016 trén vang Tdy Nguyén

Badng 1. S6 ngay khé nong trong thang 4 nam 2016 trén khu vue Tdy Nguyén

SO ngay co| SO ngay co SO ngay c6| SO ngay co

STT) - Tram | zg3§"c Unés};% STI - Tram | zg3§°c Umisz%
1 | Bik To 5 28 10 | B. Ma Thudt 24 30
2 | Kon Tum 19 26 11 | EaKmat 21 29
3 | Pleiku 3 26 12 | Lak 22 28
4 | AnKhé 16 23 13 | Bac Mil 2 27
5 | Yaly 16 25 14 | Pik Nong 8 22
6 | Ayunpa 30 21 15 | baLat 0 19
7 | EaHleo 11 10 16 | Lién Khuong 0 26
8 | Buon Ho 7 25 17 | Bao Loc 0 15
9 | M brik 19 27 18 | Cat Tién 30 X
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Két qua théng ké sb ngay kho nong trong
thang 4 ndm 2016 trén co s6 s6 lidu quan tric tai
18 tram khi tugng trén khu vuc Tay Nguyén
duogc dan ra trong bang 1.

Tir bang 1 ta thiy, nim 2016, ning ndng xay
ra manh mé trong thang 4, trong d6 co6 hai tram
Ayunpa va tram Cat Tién sudt ca thang (30 ngay)
déu xay ra néng nong va 7 tram co trén 16 ngay
ning noéng. Riéng 3 tram Pa Lat, Lién Khuong
va Bao Loc khong c6 ngay nao nang nong. Trir
tram Cat Tién khong co s6 liéu, con tai 17 tram
con lai, s6 ngay kho xay ra rat 16n, tai nhiéu tram
xay ra trong 30 ngdy va xap xi 30 ngay va tuyét
dai da s6 nhitng ngay kho déu c6 Tx >35°C. Nhu
vy co6 thé noi s ngay ning nong cing 1a sb
ngay kho nong trén khu vuc Tay Nguyén trong
thang 4 nam 2016.

Két qua so sanh nhiét d6 trung binh (Ttb), tbi
thap trung binh (Tmtb), ti cao trung binh (Txtb)
va tdi cao tuyét dbi (Tx) cua thang 4 nam 2016
véi TBNN duoc dan ra trong bang 2.

Tir bang 2 ta thdy, nhiét do trung binh, t6i
thap trung binh va ti cao trung binh thang 4 nim

2016 déu cao hon céc dai lugng nay trong thang
4 ctia TBNN kha nhiéu, nhiét o trung binh cao
hon tir 2,3 - 4,9°C; nhiét d6 t6i thap trung binh
cao hon tir 3,9 - 6,5°C va nhiét do tdi cao trung
binh cao hon tir 1,1 - 3,7°C. Su chénh léch ctia ba
dai lwong nay 16n nhat xay ra tai cac tram:
Ayunpa, Buon Ma Thudt, Pleiku, EaHleo,... Con
su chénh léch nho nhat xdy ra tai cac tram: Da
Lat, Lién Khuong va Bao Loc, day ciing la
nhirng tram khong c6 ngay kho nong trong thang
4 nam 2016 nhu d3 néi trén. Nhiét do tdi cao
tuyét dédi thang 4 nam 2016 tai nhiéu tram cao
hon TBNN (vuot ki luc), nhu tram Yaly vuot ki
luc 1,0°C, tram EaHleo vuot ki luc 0,7°C, tram
Ayunpa vuot ki luc 0,5°C 1én t6i 41,3°C va dat
gia tri cao nhit trén khu vuc Tay Nguyén tir
truée dén nay. Mot con s rat dang chu y! Bén
canh d6 cling c6 mot s6 tram chua dat ki luc nhu
tram Dak To, Dik Mil,...

Trong thang mua ciing rat khong dang ké,
chi ¢6 ba tram c6 mua mdt ngay voi lwong mua
nhd la: Kon Tum (1,0 mm), An Khé (5,9 mm
va 4,4 mm).

Bang 2. So sanh cac dai lwong nhiét do thang 4 nam 2016 voi TBNN

STT Tram 2016 TBNN TBNN-2016

) Ttb [Tmtb|Txtb| Tx | Ttb |Tmtb|Txtb| Tx | ATtb ATmthATxtb| ATx
1 | Pik To 259121,133,1|36,122,4|14,6(32,0|39,9| -3,5| -6,5 | -1,1 | 3,8
2 | Kon Tum 28,0123,1/35,4/38,2(23,8|16,6(32,9|37,9| -4,2| -6,5 | -2,5 | -0,3
3 | Pleiku 26,8122,033,336,2(22,0|15,5|30,7|38,3| -4,8 | -6,5 | -2,6 | 2,1
4 | AnKhe 26,922,2|34,738,0|23,6(17,7|32,4|38,9| -3,3 | 4,5 | -2,3| 0,9
5 | Yaly 27,2121,235,0{38,0(23,2|15,8|32,7(37,0| -4,0 | -54 | -2,3 | -1,0
6 | Ayunpa 30,8125,7(38,3|141,3125,9(19,2|34,8140,8| -4,9 | -6,5 | -3,5 | -0,5
7 | EaHleo 27,4122,5\34,3/37,3(22,8|17,4|31,1|36,6| -4,6 | -5,1 | -3,2 | -0,7
8 | Buon HO 26,8122,333,6/36,4(22,1|16,6(30,1|36,3| -4,7 | -5,7 | -3,5 | -0,1
9 | M Prak 27,5123,0(35,0{37,8(23,9|18,4132,4|38,7| -3,6 | -4,6 | -2,6 | 0,9
10 | B. Ma Thuot |28,6|23,2|36,4|38,2|23,8(17,9(32,7|37,9| -4,8 | -53 | -3,7 | -0,3
11 | EaKmat 28,0122,835,6/37,5(23,5|17,9132,4|38,5| -4,5| 49 | -3,2 | 1,0
12 | Lak 28,5123,835,4/37,8(25,0|18,0(32,8|37,4| -3,5| -5,8 | -2,6 | -0,4
13 | Pik Mil 26,6122,2\33,4|35,7(22,6|17,4|30,7|38,0| -4,0 | 4,8 | -2,7 | 2,3
14 | ik Nong 26,1121,0\34,2/37,0(22,7|15,8(32,1|36,6| -3,4| -5,2 | -2,2 | -0,4
15 | ba Lat 20,3|15,7|27,4/29,7|18,0|11,8|26,0|29,8| -2,3 | -3,9 | -1,5 | 0,1
16 | Lién Khuong |24,0|19,0(31,0{32,6|21,4|14,9]29,9 34,6/ -2,6 | -4,1 | -1,1 | 2,0
17 | Bdo Loc 24,7120,1|31,7|33,0(21,8]15,9129,7|34,0| -2,9 | 4,1 | -2,0 | 1,0
18 | Cat Tién 29,1124,0(36,3138,0(26,1| x x | x [-30] x X X
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3.2 Hinh thé thoi tiét gdy kho néng khu vwe
Tay Nguyén trong thang 4 nam 2016

Pé xac dinh hinh thé thoi tiét gdy nén kho
nong trén khu vuc Tay Nguyén trong thang 4
nim 2016, chiing t6i tién hanh x4y dung bd ban

a) Mucl000mb
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d6 duong dong va duong ding cao thang 4
TBNN (55 ndm, tor nam 1961 - 2015) va riéng
2016 tai cac myc khi ap: 1000mb, 850mb,
500mb va 200mb. Két qua duogc din ra trong
hinh 1 va 2.

1724= —

1206 1 =
d) Muc 200mb

Hinh 1. Ban do trung binh nhiéu nam thing 4

e

¢) Muc 500mb

" d) Mue 200mb

Hinh 2. Ban do trung binh thang 4 nam 2016
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Tir hinh 1 ta thdy, trén muc 1000mb, ap thap
Nam A duoc thé hién boi duong dang cao 4 dam
dia thé vi khép kin c6 tdm & vao khoang 22°N;
80°E. ACTBD dugc thé hién boi cac duong dang
cao 12, 16 va 20 dam dia thé vi va c6 tim & vao
khoang 34°N - 175°E va hoan luu ctia n6 voi
huéng nam déng nam bao tram ca lanh thd Viét
Nam, dong gi6 nay cung véi gidé nam tdy nam
thoi tir xody nghich trén ving bién A Rap tdi tao
thanh mot duong hdi tu chay tir nam lén bic &
phia tay lanh tho Viét Nam. Trén muc 850mb, ap
thip Nam A khong con thé hién 15, con ACTBD
duoc thé hién boi cac duong dang cao 152 va
156 dam dia thé vi voi tam it thay ddi so v6i muc
1000mb. Tryc ctia ap cao nay di qua lanh thd
Viét Nam khoang 15°N va hoan luu cta n6 gan
nhu bao trum ca 1anh thd Viét Nam.

Trén muc 500mb, ACTBD c¢6 hai tam duoc
thé hién boi hai xody nghich & dong Philippines
va & 22°N - 155%E. Truc cua ap cao nay di qua
lanh thé Viét Nam khoang 15°N va hoan luu cta
n6 bao trim phan phia nam (tir Ha Tinh tr¢ vao)
ctia 1anh thd. Puong dang cao 584 dam dia thé vi
(dudng ding cao 16n nhét trén myc 500mb) chay
qua lanh thd Viét Nam khoang 18°N. Pén muc
200mb, ACTBD c6 tim trén Bién Dong dugc thé
hién boi hoan luu xoay nghich c6 truc di qua
lanh thd Viét Nam khoang 13°N va hoan luu cia
n6 gan nhu bao trim ca lanh thd. Pudng dang
cao 1240 dam dia thé vi (duong dé‘ing cao 1én
nhat trén muc 200mb) chay qua bién gidi phia
béc cua Viét Nam.

So sanh hinh 1 véi hinh 2 ta thdy c6 nhimng
dic diém khéc nhau nhu sau:

1) Trén muc 1000mb, 4p thdp Nam A thang 4
nam 2016 yéu hon TBNN mét it (pham vi duong
dang cao 4 dam dia thé vi khép kin nho hon), con
hoan luu cua ap cao Thai Binh Duong cling véi
huéng nam déng nam bao tram ca lanh thd Viét
Nam, nhung dong gié nay cung vdi gio nam tay
nam thoi tir xody nghich trén vinh Bengal (chir
khong phai tir viing bién A Réap nhu TBNN) t6i
tao thanh mot vung hoi tu ¢ phia tay béc 1anh thd
Viét Nam.

2) Trén muc 850mb, ACTBD manh hon
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TBNN (duong ding cao 152 dam dia thé vi lan
sang phia tiy nhiéu hon va hoan luu cta né bao
trum cé lanh thd Viét Nam).

3) Trén muc 500mb, ACTBD manh hon va
truc ctia né nam & vi do thép hon so voi TBNN
(dudng dang cao 16n nhét 13 588 dam dia thé vi
va truc ctia n6 di qua lanh thd Viét Nam khoang
12°N).

4) Trén myuc 200mb, ACTBD tiép tuc manh
hon va tryc ctia né nam & vi d6 thip hon nhiéu so
v6i TBNN (dudng dang cao 16n nhat 1a 1248
dam dia thé vi va truc cta no di qua lanh thd Viét
Nam khoang 7°N).

Nhu vay, so véi thang 4 TBNN, trong thang
4 nim 2016, ACTBD manh hon trén tit ca cac
muc (dudng dang cao 152 dam dia thé vi 14n vé
phia tay hon trén myuc 850mb, cao hon khoang 4
dam dia thé vi trén muc 500mb va khoang 8 dam
dia thé vi trén muc 200mb) va truc cua nd nam
& vi d6 thap hon. Ngoai ra con phai ké dén mot
xoay nghich hoat dong trén vinh Bengal va vung
hoi tu phia tay bac Viét Nam.

RS rang rang, ACTBD manh hon vé cuong
d6 da lam cho dong giang manh hon va nam thap
hon vé vi tri (khu vuc Ty Nguyén ndm & phia
béc truc ap cao) da lam cho khu vyc cang kho
hon. Piéu nay ciing phit hop v6i nhidu cong trinh
nghién ctru dugc cong bd. Hon thé nita, sy dich
chuyén 1én phia bic cua duong hoi tu kinh
huéng ciing lam mat di mua tién gié mua. Vi
vay, khu vuc Tay Nguyén da c6 mot thang 4 kho
néng dién hinh.

4. Két luan

Béng viéc su dung s6 liéu quan tric tai 18
tram trén khu vuc Tay Nguyén trong thang 4 tir
nam 1981 dén 2016 va sb liéu tai phan tich cua
NCAR/NCEP, bai bao da thu dugc mot so két
qua dang chu y sau:

1) Thang 4 nam 2016 la mot nam kho nong
dién hinh, nhiét d6 trung binh, ti thap trung binh
va tdi cao trung binh déu cao hon TBNN kha
nhiéu, con nhiét do tdi cao tai nhiéu tram vuot
ki luc nhu tram Yaly vuot 1,0°C, tram EaHleo
vuot 0,7°C, tram Ayunpa vuot 0,5°C 1én toi
41,3°C va dat gia tri cao nhét trén khu vuc Tay
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Nguyén tir truée dén nay. Ngoai ra, mua trén khu  nong cho khu vuc Tay Nguyén va mot 1an nira
vuc ciing rat khong dang ké, chi co ba tram ¢c6  khang dinh, cting v6i cac ap thip nong, ACTBD
mua mot ngay véi lugng mua nho 1a: Kon Tum 13 mot nhéan t6 gy ning ndng cho khu vuc Tay
(1,0mm), An Khé (5,9 mm va 4,4 mm); Nguyén.

2) i xac dinh duogc hinh thé thoi tiét gay kho
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HOT DRY WEATHER AND WEATHER PATTERNS
CAUSING IT IN THE HIGHLANDS

Nguyen Viet Lanh and Chu Thi Thu Huong
Ha Noi University of Natural Resources and Enviroment

By using observed data and reanalysis data, the paper points out the extent of the typical hot dry
weather in April 2016 comparing to the average of many years through the superiority of the quan-
tity of air temperature as the average temperature, the average minimum temperature, average max-
imum temperature and maximum temperature, which was out of the records at many meteorological
stations in the Highlands. Besides, the paper also identified the patterns causing hot dry weather in
the Highlands.

Keywords: Highlands hot, hot records.

TAP CHI KHi TUQONG THUY VAN
S6 thang 05 - 2016



12)

NGHIEN CUU & TRAO DOI

ANH HUONG CUA ENSO PEN KHO HAN VA
XAM NHAP MAN O PONG BANG SONG CUU LONG

Lwong Vin Viét - Dai hoc Cong nghiép Thanh phé H6 Chi Minh

xdm nhdp man ¢ Pong bang séng Ciru Long bang phwong phdp thong ké. Két qua

Muc dich ciia bai bdo nay la nghién cieu cac anh hieong ciia ENSO dén khé han va

nghién citu cho thay vao cac ky El Nino hoat dong mua kho thuong kéo dai, nhiét
do va so gio nang tang, lwong mwa va do am giam va lam cho chi so khé han tang. Ngoai ra vao
cac ky El Nino do man tai cac tram quan trac tang dang ke. Diéu nay xay ra ngwoc lai vao cdc ky

La Nina hoat dong.

Tir khéa: ENSO, khé han, xam nhdp man, Pong bang séng Ciru Long.

1. Pit van dé

ENSO la tén viét tat dé chi sy xuat hién déng
thoi cua hai hién tugng 1a El Nino, La Nina va
dao dong Nam. Do phan 16n dién tich cua luu
vuc song Mé Kong nam trong khu vuc nhiét doi
nén lugng mua hay dong chay trén luu vuc nay
chiu tac dong manh ciia ENSO. Vao nhiing nam
El Nino hoat dong, luu luong dong chay db vé
Pong bang séng Ciru Long (PBSCL) thudng
suy giam va lam gia tang tinh hinh xam nhap
man. Vao cac nam El Nino, lugng mua va do 4m
thudong giam, nhiét 6 va s gid ning ting, 1am
tang lugng bdc thoat hoi va gay kho han ning
vao mua kho. Dé giam thiéu cac tac dong ENSO
dén san xuat nong nghiép cho PBSCL thi viéc
danh gia mac d anh hudng cua nd dén kho han
va xdm nhap min & PBSCL 1a can thiét.

2. S6 liéu va phwong phap nghién ciu

2.1. 86 li¢gu sir dung

Viéc danh gia anh huong cia ENSO dén mirc
d% kho han duogc dya trén sb liéu quan tric vé
nhiét 46, 46 4m twong ddi, gio, sd gio ning va
lugng mua thang. Dé ¢ sb tram du 16m, sb lidu
6n dinh va phu hop v6i phuong phap nghién ctru,
bai bao nay sir dung sb lidu tir nam 1978 dén
2013 (36 nam) phuc vu phan tich danh gia. C6
tat ca 13 tram dugc dua vao phan tich, ching
duoc phan bd déu trén khu vuc PBSCL va néu
trong bang 2. Pay 1a cac tram c6 tuong ddi day
du sb lidu, cac nam thiéu sb lidu duge bd sung
bang phuong phap hdi qui tuyén tinh timng budc
trén co s& cac tram c6 du so lidu.
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Pé danh gia anh huong ciia ENSO dén xam
nhap man ¢ DBSCL trong nghién ctru nay st
dung s lidu quan trac d6 man 16n nhét cua thang
2 dén thang 5 tir nam 2002 dén nam 2014 ctia 17
tram quan tric, tén cla cac tram nay dugc néu
trong bang 6.

Pha hoat dong cua ENSO duoc léy theo ti€u
chi cia CPC (Climate Prediction Center) tur dia
chi [8] véi s6 liéu ¢ dang ting thang.

2.2. Phwong phap nghién cuu

Dé danh gia anh huong ciia ENSO dén kho
han va xam nhap méan & DPBSCL, trong nghién
clru ndy phan tich danh gia sy thay d6i ciia ngay
bat dau va két thuc mua mua, chi s6 kho han
Penman va di thuong do0 man (muc chénh so véi
do mdn trung binh) theo cac pha ENSO. Trong
d6 cac pha ENSO dugc chon theo dinh nghia cua
CPC va thém cac diéu kién cho ting truong hop
phan tich. Ly do chon cac pha ENSO theo CPC
vi theo tai liéu [1] thi nhiét do nudc bién bé mat
khu vuc Nino3.4 1 yéu t& ¢6 quan hé tot nhat
v6i cac yéu td khi hau khu vuc nghién ctu.

Theo CPC pha ENSO dugc xac dinh theo s6
lidu trugt 3 thang cua di thuong nhiét do khu vuc
Nino3.4 (5°N - 5°S, 120 - 170°W) véi ngudng
cho pha néng (EI Nino) va pha lanh (La Nina)
tuong tng 1 +/- 0,5°C va phai c¢6 tdi thiéu la 5
thang lién tiép dat va vuot ngudng nay. Khoang
thoi gian ma khong dat cac chi tiéu nay dugc goi
la pha trung tinh.

Ngay bt dau va két thuc mia mwa ngoai viéc
dién ta su bat dau va két thic mua nd con noi 1én
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thoi gian kéo dai mua kho va 1a mdt trong cac
dic trung vé kho han. Céac diéu kién dé x4c dinh
ngay bit dau va két thic mia mua bao gdom:
budc thoi gian dé xac dinh ngay bat ddu mua
mua, tong sd ngay co6 mua trong thoi gian trén,
lwong mua trung binh mot ngay, sé ngay lién tuc
khong mua. Dé xac dinh cac tham sb trén bang
cach sir dung phuong phép thir dan va tim do
léch chuédn S cua ngay bat dau mua mua twong
mg. Céac thong sé tim duoc 1a cac gia tri thoa
man gia tri S tinh trung binh trén DPBSCL 1a nho
nhét. Két qua tinh toan cho cac gia tri sau:

- Budc thoi gian dé xac dinh ngay bat dau
mua mua la 15 ngay.

- Tong s6 ngay c6 mua trong thoi gian do
phai 16n hon hodc bang 5 ngay.

- Luong mua trung binh mot ngay phai dat
trén 5 mm.

- S6 ngay lién tuc khéng mua phai nho hon
7 ngay.

Chi s6 kho han Penman duoc tinh bang ty s6
giita lugng bdc thoat hoi tiém niang va luong
mua trong cung mot thoi doan tinh toan va duoc

NGHIEN CUU & TRAO POI

viét nhu sau:
o ET,
P

Trong do H 1a chi s6 kho han Penman; ETo 1a
bdc thoat hoi tiém ning duoc tinh theo phuong
phép Penman-Monteith va P la lugng mua trong
cung mot thoi doan tinh toan, ching c6 cung don
vi. Phuong phép tinh ETo dugc trinh bay trong
tai liéu [2]. Nguong cia H va muc do kho han
dugc lay theo tai liéu [5, 6] va thé hién trong
bang 1.

Luong bc thoat hoi tiém ning ETo dugc tinh
dua trén phan mém AquaCrop véi sb liéu dau
vao 1a cac gia tri trung binh thang ctia nhiét d6 ti
thép, nhiét d6 toi cao, dd 4m tuong ddi, sb gio
nang va toc do gio.

Bdng 1. Phén cdp han theo chi s6 H

Nguéong H Mire d§ khé han

H<0,5 Rat am uét

0,5<H<1,0 Am uét

1,0<H<3,0 Am

30<H<7.0 Kh6 han
H>7.0 Han nang

160° E 150° W 90" W
@% x ‘&?“"
”% Nifio 4 Nifio 3
%ﬁ | Nifio 2 0
= Nifo 3.4 CINifio 1 s

%} .

9 4
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Hinh 1. Cac khu vuc chinh giam sdt hoat dong cua ENSO trén Thdi Binh Duong

3. Két qua va thio luin
3.1. Anh hwéng ciia ENSO dén khé han
trén khu vuwc DBSCL

3.1.1. Anh huéng ciia ENSO dén ngay bat
dau va két thiic miia muwa

Ngay bit dau va két thuc miia mwa dugc xac
dinh dya trén cac diéu kién néu trén véi sd lidu
dugc su dung tir nam 1978 - 2013 cua 13 tram
quan tric trén khu vuc DPBSCL. Anh hudng cta
ENSO dén ngay bat dau va két thuc mua mua
dugc phan tich theo cac pha ENSO. Pha ENSO
dugc dya trén dinh nghia cua CPC va thém diéu
kién vé khoang thoi gian hoat dong. Bang phép

thir dan, thang bat dau hoic két thiic pha ENSO
dugc lwa chon sao cho twong phan vé ngay bat
dau (ngay két thuc) 1a cao nhat giira pha nong va
pha lanh.

Duya trén phép thir dan pha ENSO duoc dinh
nghia cho ngay bat ¢du mua mua nhu sau: “Pha
ENSO cua nam phan tich s& 1a néng hay lanh
néu tur thang 1 - 4 cua ndm phan tich, sb liéu
truot 3 thang cua di thuong nhiét d6 khu vuc
Nino3.4 déu vuot ngudng cho pha noéng va pha
lanh tuong tng 1a +/- 0,5°C”.

Tuong ty pha ENSO dugc dinh nghia cho
ngay két thuc mia mwa nhu sau: “Pha ENSO cia
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nam phan tich s& 13 néng hay lanh néu tir thang
7 - 10 cua nam phan tich, s6 liéu truot 3 thang
ctia di thuong nhiét d6 khu vuc Nino3.4 déu vuot
ngudng cho pha nong va pha lanh tuong tng la
+/- 0,5°C”.

Dua trén dinh nghia nay, Kkét qua danh gia vé
di thuong ctia ngay bat dau va két thiic mia mua
duogc trinh bay trong bang 2 va bang 3. Tu bang
2 ta thdy ngay bat dau mua mua thuong c6 di
thuong 4m (sém hon trung binh nhiéu nim) &
pha lanh va di thuong duong ¢ pha nong va kha

nho ¢ pha trung tinh. Theo bang nay, ¢ pha nong
ngay bat ddu mua mua s& kha mudn, mudn hon
trung binh khoang 11-18 ngay tuy tung khu vuc.
Nguoc lai, trong pha lanh mua mua béat dau kha
som, som hon trung binh nhiéu nim tr 9 - 15
ngay. Diéu nay da lam cho chénh léch cua ngay
bét ddu mua mua gitta pha ndng va pha lanh kha
cao, khoang gan 1 thang. Tinh trung binh, ngay
bt ddu mua mua trén DPBSCL vao pha lanh s&
dén sém hon khoang 12 ngay, vao pha nong s&
muodn hon khoang 13 ngay.

Bang 2. Di thwong ngay bdt dau mia muwa tai cdc tram theo cdc pha ENSO (ngdy)

Pha ;
Tram Pha(f)gmh Trung Pha(zn)ong 2)-1
tinh
Bac Liéu -14 2 13 27
Ba Tri -12 1 13 25
Ca Mau -11 1 13 24
Cang Long -13 2 12 25
Can Tho -11 -1 18 29
Cao Lanh -13 1 16 29
Chau DPoc 9 1 11 20
Moc Hoa -11 -1 17 28
My Tho -13 1 15 28
Rach Gia -11 2 10 21
Séc Trang -15 4 10 25
Tan An -13 1 15 28
Téan Son
Hoa -13 3 9 23
Trung binh -12 1 13 25

Tt bang 3 ta thiy ngay két thiic mua mua
thuong c6 di thuong duong (mua mua két thic
mudn hon trung binh nhiéu niam) & pha lanh va
di thuong am ¢ pha ndng va kha nho ¢ pha trung
tinh. Theo bang nay, & pha néng muia mura sé két
thic sém so voi trung binh khoang trén dudi 3
ngay. Nguoc lai, trong pha lanh muia mua s& két
thiic mudn hon trung binh khoang 4 ngay. Diéu
nay da lam cho chénh léch cuiia ngay két thiic
mua mua gitra pha lanh va pha néng khoang 7
ngay. So sanh véi bang 2, su phan hoa ngay két
thic mua mua theo cac pha ENSO la khong rd
rét nhu ngay bat ddu mua mua.

Nhu vdy vao pha néng, mua mua s& dén
muon va két thiic sém va nguoc lai ddi voi pha
lanh. Piéu nay cling la nguyén nhan lam giam
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luong mua trong cac ndm EI Nino va lam tang
lugng mua trong cic nam La Nina. Trén
PBSCL, khi mua mua két thiic sém va bat dau
muon, ngoai viéc gdy han han n6 con lam cho
dong chay mua kiét suy giam, lam tang kha nang
xa4m nhép min sdu vao trong ndi dong.

Ban db phan bd gia tri trung binh ctia ngay
bét dau va két thic mia mua cua PBSCL trén
hinh 2 ta thdy cac tinh Soc Trang, Tra Vinh, Bén
Tre va Tién Giang 1a khu vuc c6 mua mua bat
dau mudn va két thuc som. Theo bang 2 va bang
3, khi El Nino hoat dong thi mua kho trén vuc
nay s& kéo dai thém khoang tir 13 - 17 ngay, diéu
nay s€ lam cho tinh trang kho han trong mua kho
trén khu vuc nay nghiém trong hon.
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Bdng 3. Di thuong ngay két thiic mita mira cdc tram theo cac pha ENSO (ngay)

Pha Lanh | Pha Trun Pha nén
Tram ay tinh ¢ @) *lw-o
Bac Liéu 5 2 -7 12
Ba Tri 5 1 -2 7
Ca Mau 3 0 -2 5
Cang Long 3 0 -3 6
Can Tho 2 2 -5 7
Cao Lanh 6 1 -5 11
Chau Poc 3 0 2 5
Moc Hoa 3 0 -2 5
My Tho 3 0 -2 5
Rach Gia 3 1 -1 4
Soc Trang 2 1 -3 5
Tén An 5 0 -4 9
Tan Son Hoa 7 0 -5 12
Trung binh 4 0 -3 7

T T T T T
104.5 105 105.5 106 106.5

T T T T T
104.5 105 1055 106 106.5

Hinh 2. Gid tri trung binh ciia ngdy bat dau va két thic mila mua khu viee PBSCL
Ghi chu: ngay duoc tinh theo so thur tw ngay trong nam

3.1.2. Anh hueong ciia ENSO dén chi s6 khé han
Bai bao nay sir dung chi sé kho han Penman
nham danh gia mac d6 kho han trong mua kho
va mua mua. Theo phan tich trén, mua mua s€
tur thang 5 - 11 va mua kho la cac thang con lai.
Dua trén phép thir dan sao cho mirc d6 tuong
phan vé chi s kho han giita cac pha ENSO la
cao nhit, pha ENSO duoc dinh nghia cho mua

kho va mua nhu sau: “Pha ENSO cua mua phan
tich s& 1a nong hay lanh néu trong mua phan tich,
s6 liéu truot 3 thang cua di thuong nhiét d6 khu
vuc Nino3.4 déu vuot ngudng cho pha néng va
pha lanh tuong tmg la +/- 0,5°C”.

V6i diéu kién vé pha ENSO néu trén, két qua
tinh toan chi s6 kho han theo pha nong va pha
lanh dugc trinh bay trong bang 4.

Bdng 4. Chi s6 khé han Penman theo céc pha ENSO

Pha lanh Trung binh Pha néng
Tram Mua | Mua | Mua | Mua | Mua | Mua
Kho mua Kho mua Kho mua
Bac Liéu 2.4 0,4 5,7 0,4 13,6 0,5
Ba Tri 3,1 0,6 7,3 0,6 17,1 0,7
Ca Mau 1,5 0,3 2,8 0,4 5,8 0,4
Cang Long 32 0,5 6,0 0,5 10,3 0,6
Can Tho 2,8 0,5 4,9 0,5 10,6 | 0.6
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Cao Lanh 2,8 0,6 4,6 0,7 11,9 0,8
Chau Poc 2,6 0,7 4,8 0,7 7,6 0,9
Co6n Dao 2,9 0,4 5,4 0,5 13,1 0,5
Moc Hoa 2,8 0,6 4,5 0,6 10,2 0,7
My Tho 2,9 0,6 6,7 0,6 10,9 0,7
Rach Gia 2,0 0,4 3,6 0,4 7,5 0,5
Séc Trang 2,1 0,4 5,1 0,5 10,2 0,5
Tan An 2,9 0,6 53 0,6 11,1 0,7
Tan Son Hoa 2,1 0,5 4,7 0,5 10,1 0,5
Trung binh 2,6 0,5 7,0 0,6 10,7 0,6

Tir bang 4 ta thiy chi s6 kho han khong c6 su
khac biét nhiéu trong miia mwa nhung trong mua
kho thi c6 su khac biét dang ké. Tinh trung binh
cho toan PBSCL, chi sb kho han trong mua kho
& pha lanh 1a 2,6, thip hon gié tri trung binh la
62,9% (chi s6 kho han trung binh trong muia kho
1a 7). Tuong tu & pha néng, chi sé kho han 1a
10,7, cao hon so véi gia tri trung binh 1a 52,9%.

Theo phén loai & bang 1 thi khi chi sé Pen-
man nho hon hoac béng 0,5 thi rit Am ué6t, tr 0,5
- 1,0 thi & m&c 4m wdt, tir 1 - 3 thi 4m, tr 3 - 7
thi kho han va trén 7 thi han ning. Gan két phan
loai nay voi pha lanh trong mua kho ta thiy hau
hét chi s6 khé han cua céc tram déu dudi 3, hay
& muc d6 am. Nguoc lai & pha nong, ngoai trir
tram Ca Mau, chi s6 kho han trong mua kho cua
cac tram déu 16n hon 7, hay ¢ muc d6 han nang.
Nhu vay, ENSO da anh hudng ro rét dén chi sb
kho han trong mua kho cia BPBSCL, tor muc do

4m w6t trong pha lanh bo qua mirc d kho han va
chuyén sang mirc d6 han ning trong pha nong.
Két qua tinh toan sy thay ddi cac yéu t6 khi
hau c6 lién quan dén chi s6 kho han theo cic pha
ENSO duoc trinh bay trong bang 5. Theo bang
nay thi ENSO di lam ting nhiét do, sé gio nang
va giam lugng mua va do 4m trong pha néong va
nguoc lai d6i v6i pha lanh. Ciing theo bang nay,
ngoai trir tc d6 gid thi murc chénh 1éch gitra pha
lanh va pha nong cta cac yéu t khi hau 1a kha r&
rét trong mua kho. Nguoc lai, ¢ trong mua mua
thi mirc @0 chénh 1éch lai it o rét, marc chénh 16n
nhét gitra cdc pha ENSO 1a cta lugng mua. Tuy
nhién do tong lwong mua trong mua mua 1 kha
l6m nén cac murc tdng giam nay chi khoang 7%
luong mua mua mua. Cac dic diém nay da lam
cho chi s6 kho han thay ddi rd rét trong cac thang
mua kho va it rd rét trong cac thang mua mua.

Bdng 5. Su thay doi cdc yéu to khi hdu theo cic pha ENSO

- Nhiét d§ (°C) Lu(_(rll:lgm r;ma quzg;l(f’z()mg So gl((l)’1 )nang To(c l:/g;)glo
Pha Pha Pha Pha Pha Pha Pha Pha Pha Pha
lanh | Nong | lanh | Néng | lanh | Néng | lanh | Néng | lanh | Néng

Mua kho -0,2 0,3 125 -66 1 -1 -0,6 0,5 0 0
Mua mua 0 0,1 121 -131 0 0 -0,2 0,2 0 0

3.2. Dién bién dp min trong mia kiét theo
cdac pha ENSO

Dién bién min dugc danh gia theo cac pha
ENSO véi s6 liéu dugc sir dung trong phan tich
12 6 man 16n nhét tir thang 2 dén thang 5 tai cac
diém quan trac trong giai doan 2002 - 2014. Do
kha ning diéu tiét dong chay cua luu vuc nén do
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man 16n nhat ngoai sy phu thudc vao luu lugng
dong chay trong mua ki¢t nd con phu thudc vao
lwu lugng dong chay trong mua 1ii vi vy can co
chi tiéu phtt hgp hon cho cac pha ENSO. Bing
phép thir dan sao cho tuong phan vé d6 man la
cao nhit gita pha néng va pha lanh, pha ENSO
dugc dinh nghia nhu sau:
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“Pha ENSO cua nam phan tich sé€ 1a nong hay
lanh néu tir thang 9 ctia ndm trude ndm phan tich
dén thang 3 cua nam phan tich, sb liéu trugt 3
thang cua di thuong nhiét dé khu vuc Nino3.4
déu vuot ngudng cho pha néng va pha lanh
tuong tmg la +/- 0,5°C”.

NGHIEN CUU & TRAO POI

Dua trén dinh nghia nay, trong 13 nam phan
tich c6 4 ndm 1a pha lanh, 2 ndm la pha néong va
7 nam 14 nam trung tinh. Két qua danh gia vé di
thuong d6 man tai cac tram quan tric dugce trinh
bay trong bang 6.

Bang 6. Di thuong cua do man lon nhat tai cdc tram quan trdc theo cac pha ENSO

Pha Lanh Pha trung tinh Pha néng
Tram
T2 | T3 | T4 | T5 | T2 | T3 | T4 | T5 | T2 | T3 | T4 | T5
Céu Nbi 09| -1,5] 01]-1,7]-0,1]-0,7]-21|-1,1| 22]53| 70| 71
Bén Luc 1,0 24| 23|29 -01]-02]-07]-03| 25| 54| 70| 67
Tan An 07]-30]-29|-41]-03] 02]-05[-0,1| 24| 54| 76| 83
Vam Kénh A0 <150 <07 -23] 0,0 01| -1,1] 07| 20| 26| 51| 22
Hoa Binh 05| -03]-1,9]-02]-02]-05] 02| 05| -0,4]23|30]| -14
Binh Pai 07| -26]-03]-02] 02| 1,0/-08]-0,1| 0,6/ 1,7| 34| 08
Loc Thuan 1,0 -27] 06| -25]-1,2] -1,2] 29 -0,8| 0,9 23|28 20
An Thuan 01| -02| 1,5]-04] 02]-04]-1,5] 03] -0,5| 1,9 20| -0,4
Son Béc 22| -28(-1,5]-25] 1,1 01]-08[-0,1| 03]51| 58| 55
Bén Trai 09| 06| 1,1|-1,1|-1,0]-05]|-1,1| 06| 1,8 04| 1.8| 02
Tra Vinh 05| 02] 06]-07] 00]-07]-08]-0,1| 1,1]22]| 16| 18
Céu Quan 08| -12]-01]-01] 04]-04]-05]-04| 03]37|20| 16
Dai Ngii 21,0 -1,5) 04]-12] 08| 02]-03] 02| -0,7|23]03| 16
Xéo R6 02| -12| 42| 44| -02| 02| 08| 00| 12| 1,7] 57| 88
Go Quao 04| -1,8]-1,6|-1,8] 01| 02]-0,7[-06| 0,7]29| 57| 55
Trung binh 06| -1,5]-08|-1,7] 00]-02]-08]-0,1| 1,0] 30| 41| 34

Ghi chu: T2, T3, T4 va T5 la ki hiéu cac thang 2, 3, 4 va 5

Theo bang 6, & pha lanh, phan 16n cac tram
quan trac déu co di thuong cua d§ man 16n nhét
am, voi gia tri trung binh cho tat ca cac tram tur
thang 2 - 5 c6 gid tri tuong ung la -0,6 g/1, -1,5
g/l va -0,8 g/1. O pha trung tinh, di thuong ctia do
min 16n nhat thuong khé nho hay gia tri d§ man
& muc trung binh nhiéu nim. O pha néng, di
thuong ctia @ man 16n nhat thuong duong, véi
gia tri trung binh cho tit ca cac tram tir thang 2 -
5 ¢o gia tri tuong ung 1a 1,0 g/1, 3 g/1, 4,1 g/l va
3.4 g/l

Nhu vy chénh léch vé ¢ man giita pha nong
va pha lanh sé& khé cao. Tinh trung binh cho tit ca
cac tram, tur thang 2 - 5 c6 muc chénh 1éch twong
ungla 1,6 g/1,4,5 g/1,4,9 g/l va 5,1 g/l. Nhu vay,
mtrc chénh l1&ch nay ting dan va thang 5 14 thang
c6 mirc chénh léch 16n nhat. Nguyén nhan ma
muirc chénh 1éch nay ting dan la do:

- Luu luong nudc d6 vé PBSCL qua céc

nhanh song tién va song hau giam dan tir thang
2-4.

- Tinh trung binh thi dau thang 5 muia mua bt
dau trén luu vic song Mé Kong. Trong cic nim
El Nino miia mua thudng dén tré hon so véi nim
La Nina khoang trén 20 ngay.

Goi AS la chénh léch d6 man 16n nhat tinh
trung binh tr thang 2 - 5 cua pha nong va pha
lanh. Tir bang 6, két qua tinh toan AS duoc dua
ra trong bang 7. Bang nay ta thiy tiy theo ting
khu vuc ma gia tri ciia AS la khac nhau. O céac
tram trén song Vam Co AS 1a cao nhat, tiép theo
1a cac tram ndm trén cac nhanh séng d6 ra bién
Tay va con lai 1a cac tram trén cac song Tién va
song Hau. Nguyén nhan cua sy khac biét nay la
do trén séng Vam Co, cic cira song ven bién Tay
phan luu luong dong chay ngot trong mua kiét tir
thuong luu cia song Ctru Long la khong dang
ké va bién dong manh theo cac pha ENSO. Hon
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ntra, luu vye song Vam C¢ 1a luu vuc khong co

kha ning trir nude hay diéu tiét kém.

Bang 7. Chénh léch do man lon nhat tinh trung
binh tir thang 2 dén thang 5 giita pha néng va

pha lanh

Tram AS Tram AS
Cau Nbi 6,4 | Son Dbc 6,4
Bén Luc 7,6 | Bén Trai 0,7
Tan An 8,6 Tra Vinh 1,8
Vam Kénh 44 | Ciu Quan 2,4
Hoa Binh 1,3 | Pai Ngii 1,7
Binh Pai 2,6 | XéoRo 6,9
Loc Thuan 3,7 G0 Quao 5,1
An Thuan 0,6 Trung binh 44

Muc @6 anh hudng ciia ENSO la trén quy mo
16n, ngoai thé hién su thay d6i luong mua trén
DPBSCL nhu da néu trén né con anh huong dén
lugng mua trén toan luu vuc song ME Kong.
Trong cac nam El Nino, lugng mua gidm va lam
cho Iuu lwong dong chay d6 vé PBSCL giam va
1am cho d6 man tang. Piéu nay xay ra nguoc lai

vao cac ndm La Nina va lam cho chénh léch vé
d6 min gitra cac pha ENSO 1a rit khac biét.

5. Két luan

Bing viéc dua ra cac diéu kién vé pha ENSO
g véi ting truong hop phan tich két qua thong
ké da ta thay hoat dong ciia ENSO d anh hudng
dang ké dén kho han va xam nhap man &
DPBSCL. Trong thoi gian El Nino hoat dong ngay
bat ddu muia mua thudng dén tré va két thuc sém,
hay thoi gian mua kho kéo dai hon so véi trung
binh nhiéu nam. Nguoc lai, vao cac nam La Nina
hoat dong mua mua thuong dén sém hon va két
thiic mudn hon. Hoat dong cua El Nino da lam
giam luong mua va do am, tang nhiét do va sb
gio nang, 1am chi s6 kho han tang cao va nguoc
lai ¢ cac ky La Nina.

Ngoai van dé& han hén, trong cac nam El
Nino hoat dong cling lam cho xam nhap méan
ting cuong, gdy khé khin cho san xuit va sinh
hoat. P& giam nhe cac anh huong cua ENSO
can nang cao cong tac du bao khi hau va lap ké
hoach san xuit.
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THE EFFECT OF ENSO ON DROUGHT AND SALTWATER INTRUSION IN LOWER
MEKONG DELTA
Luong Van Viet - Industrial University of Ho Chi Minh city

The purpose of this paper is to study the effects of ENSO on drought and saltwater intrusion in
the Lower Mekong Delta by statistical method. The study results showed that in the period El Nino,
the dry season was longer, temperature and sunshine hours increased, rainfall and humidity de-
creased, which leading the drought index increased. Besides, in the period El Nino, salinity at mon-
itoring stations increased significantly. These happened contrary in the period of La Nina.

Keywords: ENSO, drought, saltwater intrusion, Lower Mekong Delta.
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NGHIEN CUU XAC PINH NGUONG HAM SINH FRONT
TRONG CAC PQT GIO MUA PONG BAC
ANH HUONG PEN VIET NAM

Thai Thi Thanh Minh, Phwong Thi Hao
Truong Pai hoc Tai nguyén va Moéi truong Ha Noi

Bdc dnh hudng dén Viét Nam, dwa trén nguon sé liéu phan tich lai NCEP/NCAR, dong

Bdi bdo trinh bay vé xdac dinh ngudng ciia ham sinh front trong cdc dot gié mila Pong

thoi dwa ra phdan bé tan sudt ciia ham F trén cdc mwe 1000mb, 850mb, 700mb va

500mb, trong hai nam 2014 va 2015. Két qud nghién ciru chi ra rang, véi mé hinh tinh todn 1 chiéu,
gid tri ham F 16n nhdt 6 - 8 (10 -° Km's") tai mwe 1000mb, déc biét & viing xody thudn ngoai nhiét
ddi, noi dwong ddng dp gan vudng goéc véi dwong dang nhiét. Ving sinh front anh hwéng dén
Viét Nam xudt hién ¢ ria dong nam dp cao lanh luc dia, dao déng 0 -2 (10-* Km''s™), trong cdc dot

GMBB manh, gia tri khoang 2 - 4 (10 -° Km''s™).

Tir khéa: NCEP/NCAR (Trung tdm Quéc gia Duw bdo Méi truong/ Trung tam Quéc gia nghién ciru
Khi quyén), GMPB (gié mua déng bdc), KKL (Khéng khi lanh), SH (Ham dong va dg cao dia thé vi).

1. Mé dau

Front lanh 14 loai hinh thoi tiét anh hudng 16n
dén thoi tiét Viét Nam. Front dang nay thudng
hinh thanh & ving Hoa Nam - Trung Qudc, di
chuyén xudng Viét Nam. Mdi dot khong khi lanh
(KKL) tran vé kém thudong kém theo front, tao ra
cac dot gi6 mua Dong Bic, gy ra hé qua thoi
tiét kha nghiém trong nhu gié doi huéng, nhiét
d6 giam xudng dot ngot, gay rét dam, rét hai, anh
huong dén doi sdng con nguoi.

KKL xam nhap cé nhiéu mtc do khac nhau,
chi nhitng dot di manh, c6 kha nang gay ra
nhitng bién doi thoi tiét, moi duoc xem 13 ¢6 “su
xdm nhdp khéng khi lanh”. Tan sé6 KKL xudng
mién Béc Viét Nam rat 16m, trai rong tur thang 11
nim trudc dén thang 4 nim sau, sém nhat vao
cudi thang 9 va mudn nhét vao giita thang 6
(Nguyén Viét Lanh, 2007) [7]. Do vay, du béo
KKL tai Viét Nam rat quan trong. Co nhiéu
phuong phép du bao sy xam nhdp cua KKL.
Phuong phap phi dia chuyén ctia Nguyén Vii Thi
(1985) [8]. Phuong phap nay rat don gian, dé st
dung nhung van cé hiéu qua cao va dugc sir
dung cho dén ngay nay. Phuong phéap hoan luu
st dung ban dd muc 500mb dé theo ddi hoat
dong cua ranh Pong A. Khi rinh Pong A mo

rong va khoi sau, tao diéu kién thuan lgi dua
KKL tir cuc vé vung nhiét déi. Ap cao Siberia &
mat dat duoc ting cudng, c6 thé gay ra dot xAm
nhap lanh vé phia nam Trung Qudc va Viét Nam
dudi dang front lanh. Khi song Ural tién 1én phia
béc, ranh c6 truc déng bac - tdy nam thi KKL
thang xudéng phia nam manh hon (Tran Thi
Huyén Trang, 2015) [12]. So v&i phuong phap
phi dia chuyén, phuong phap hoan luu rat dé sir
dung, nhung doi hoi du bao vién phai nim ving
ki thudt phan tich ban dd, xac dinh duoc qué
trinh binh luu, xac dinh duoc sy di chuyén cua
song ranh, ciing nhu sy phat trién va suy yéu cta
chung. Trong khi phuong phap sé tri, sir dung
mo hinh thoi tiét du bao cac dot KKL thong qua
ban do trudng do cao dia thé vi, duong dong va
truong nhiét. Uu diém cua phuong phap co day
du ban dd cac truong khi twong tir muyc thap 1én
cao va bude dau cho két qua du bao kha tdt voi
han du bao tu 3 - 5 ngay, tham chi 1én dén 10
ngay nhu mé hinh GSM (Luong Tuan Minh,
2010 [6]). Tuy nhién, hién nay phuong phéap dy
bédo KKL ¢ Viét Nam chua yéu 1a phuong phap
synop két hop voi anh vé tinh va kinh nghiém
ctia du bao vién. Mot cach 1am méi vé du béo su
hinh thanh va phat trién cua front dugc nhiéu tac
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gia trén thé gidi dé cap dén (Hoskins., 1982 [4];
Miller., 1948 [5] ; Petterssen., 1936 [9]; Sanders.,
1955 [11]; Reed va cong su., 1953 [10]), st dung
ham F (ham sinh front), trong d6 F phu thudc
vao gradient nhié¢t do thé vi. Gia tri duong cua
ham F (F>0) biéu thi gradient nhiét do thé vi
ngang ting cudng theo hudng chuyén dong cua
front va nguoc lai. Tuy nhién, véi gid tri
duong/am ctia ham F méi chi 13 didu kién can dé
sinh front. Do d6, muc dich cua bai bao la khao
sat cac dot front lanh xudt hién & Viét Nam va
xac dinh ngudng ctia ham F.
2. Ngudn sd liéu va phwong phap

Nguon so liéu st dung nghién ctru bao gom:

Viét Nam trong hai nam 2014 va 2015. Trong
nam 2014, c6 téng s 20 dot, bat dau tir dau
thang 10 va két thuc vao giita thang 5. Trong khi,
nam 2015, c6 21 dot, bit dau tir giita thang 10,
két thic cudi thang 4. Trén tong sé 41 dot cho
hai ndm, ching t6i lya chon ra cac dot xam nhap
lanh c6 kém theo front lanh dya vao nghi¢p vu
du bao thoi tiét nhu sau: Cac dot xAm nhép lanh
vao Viét Nam c6 kém theo front lanh dugc goi 1a
dot gi6 mua dong béc, nhiing dot xam nhap lanh
v6i front lanh nhung khong kém theo bién ddi
huéng gio, nhiét d6 giam dang ké goi 1a duong
dat, nhitng dot lanh khong xéac dinh duoc front
lanh goi 1a KKL tang cudng (Tran Thi Huyén
Trang, 2015) [12]. Két qua lya chon dugc dwa ra

1) S lidu thong ké cac dot xam nhap lanh vao

trén bang 1.

Bang 1. Cac dot xam nhap lanh co kem theo front lanh

(Nguon: Trung tam D bdo khi twong thity van Quéc gia)

TT | Ngay/thing/nam

Pham vi dnh huéng

Nhiét d thip nhit mét s noi

1 08-09/01/2014

Béc B9, céc tinh ven bién Béc
va Trung Trung B c6 GMBB
manh.

MAu Son (Lang Son) 3.5°C, Sa Pa
(Lao Cai) 4.8°C

2 07-08/02/2014

Phia Déng Bic Bo va Bic
Trung B6 c6 GMDB yéu.

Mu Cang Chai (Yén Bai) 9.8°, Lang
Son 10.7°C, Trung Khéanh (Cao Béng)
10.4°C

Bic Bo va cac tinh ven bién

Mau Son (Lang Son) -0.6°, Sa Pa (Lao

Hué c6 GMPB trung binh.

. 0 \ . N

3 18/02/2014 Trung B ¢6 GMPB manh. g?")c_()l C, Tring Khanh (Cao Bang)
Hau khép Bic BO va khu vuc N . 0 x

4 | 13-14/32014 | tir Thanh Hoa dén Thira Thién- | oo P8 (Lo Cai) 8.9°C, Mau Son (Lang

Son) 6.5°C

5 20-21/3/2014

Béc B9, céc tinh ven bién Béc
va Trung Trung B c6 GMBB
manh.

Sa Pa (Lao Cai) 6.5°C, Mau Son (Lang
Son) 5.6°C

6 31/3-01/4/2014

Hau khip Bic Bo va Bic
Trung B c6 GMDB yeéu.

Sa Pa (Lao Cai) 13.3°C, Miu Son
(Lang Son) 13.4°C

7 04-05/5/2014

Bic B va khu vyc tir Thanh
Hoa dén Thiura Thién-Hué co
GMDB manh.

Sa Pa (Lao Cai) 11.0°C, Mau Son
(Lang Son) 10.8°

Bic Bo ,Vé Thanh Hoéa co

Sa Pa (Lao Cai) 17.0°C, Mau Son

GMBB yéu.

§ | 11252014 Gupg véu, (Lang Son) 17.6C
Hau khip Bic Bo va khu vuc o 0 i
9 | 12-13/52014 | Thanh Hoéa-Quang Binh c6 | 2 P2 (Lo Cai) 17.1°C, Pha Bin (Dicn

Bién) 18.2°C

10 5-6/10/2014

Bic Bo va cac tinh ven bién
Trung B6 c6 GMDB manh

Sin HO (Lai Chau) 10.7°C, Sa Pa (Lo
Cai) 10.5°C, Pdng Vian (Ha Giang)
11.2°C

Bic B0, cac tinh ven bién
Trung B6 c6 GMDB manh

Sin H6 (Lai Chau) 3.8°C, Sa Pa (Lao
Cai) 2.1°C, Mau Son (Lang Son) 3.0°C

Bic Bo, céc tinh ven bién Bic
va Trung Trung B6 ¢6 GMPB
yeu

Méiu Son (Lang Son) 3.0°C, Sa Pa
(Lao Cai) 6.0°C, Trung Khénh (Cao
Bing) 6.7°C

Béc Bo, cac tinh ven bién Bic
va Trung Trung B c6 GMDbB
trung binh

Sa Pa (Lao Cai) 9.6°C, Mau Son (Lang
Son) 7.5°C

11 07/01/2015
12 31/01/2015
13 01/03/2015
14 24/03/2015

Béc B9, céc tinh ven bién Béc
va Trung Trung B6 c6 GMbB
yeu

Maiu Son (Lang Son) 11.0°C, Sa Pa
(Lao Cai) 11.2°C, Tam Péo (Vinh
Phuc) 12.7°C
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TT

Ngay/thang/nam

Pham vi dnh huéng

Nhiét dj thip nhéit mét s6 noi

15

7-8/4/2015

H?}u khzfip Bic B0, cac tinh ven
bién Bac va Trung Trung B
c6 GMDB yéu

MAu Son (Lang Son) 8.4°C, Sa Pa
(Lao Cai) 10.7°C

16

20/4/2015

Béc B9, céac tinh ven bién Bic
va Trung Trung B6 c6 GMPB
yéu

MAu Son (Lang Son) 12.0°C, Sa Pa
(Lao Cai) 12.3°C

17

12/9/2015

Bic B9, cac tinh ven bién Bic
va Trung Trung B6 c6 GMDB
trung binh

Sa Pa (Lao Cai) 14.3°C, Miu Son
(Lang Son) 14.4°C

18

9/10/2015

Bic B6 va khu vyc tir Thanh
Hoéa dén Thura Thién Hué co
GMDB manh

Sa Pa (Lao Cai) 10.4°C, Mau Son
(Lang Son) 11.2°C

19

31/10-1/11/2015

Bic Bo va khu vuc tir Thanh
Hoéa dén Thtra Thién Hué co
GMDB manh

Sa Pa (Lao Cai) 10.3°C, Miu Son
(Lang Son) 8.7°C

20

12-13/11/2015

Hau khap Bic Bo c6 GMPB
yeu

Sin H6 (Lai Chau) 10.7°C, Mau Son
(Lang Son) 11.1°C

21

25-26/11/2015

Hau khép Bic Bo va khu vuc
tur Thanh Hoa dén Thira Thién
Hué¢ ¢c6 GMDPB manh

Mau Son (Lang Son) 4.9°C, Tam Dao
(Vinh Phuc) 8.9°C, Sa Pa (Lao Cai)
9.4°C

22

2-3/12/2015

Hau khip Bic BO va Bic
Trung Bo c6 GMDB trung
binh

Sa Pa (Lao Cai) 10.2°C, Pdng Van (Ha
Giang) 10.2°C, Mau Son (Lang Son)
7.6°C

Hau khap Bic B va khu vuc
tr Thanh Hoa dén Thira Thién

Sin HO (Lai Chau) 7.2°C, Mau Son

23 | 13,14-15/12/2015

Hué ¢c6 GMPB va rét manh

(Lang Son) 6.0°C

24 24-25/12/2015

manh

Béc BC), c4c tinh ven bién Béc
va Bac Trung B6 ¢c6 GMbB

Sa Pa (Lao Cai) 5.2°C, Mau Son (Lang
Son) 4.8°C

2) Sb liéu NCEP/NCAR theo gid, cia cac
truong do cao dia thé vi (HGT), tdc do gi6 kinh
tuyén (vwnd) va vi tuyén (vwnd), nhiét 6 khong
khi (air) v&i d6 phan giai 2,5%« 2,5° kinh-vi.
Nguén s6 lieu nay duogc su dung dé phan tich cac
dot front lanh dién hinh anh hudng dén Viét Nam
va st dung tinh ham F (K.m/s) va vector Q duogc
viét trén ngdn ngit 14p trinh 6 hoa Grads. Trong
do6, ham F va vector Q duoc tinh nhu sau:

* Tinh ham F

'fnx=—1* ((dtdx*f1) /mag (dtdx, dtdy)) *10e9"
'fny=-1% ((dtdy*£2) /mag (dtdx, dtdy)) *10e9"

'define F=(fn+fs)*10e9’

* Tinh Vector Q

'define Ql=-1* (R/p)* (dugx/dx*dtdx + dvgx/dx*dtdy) "
"define Q2=-1* (R/p)* (dugy/dy*dtdx + dvgy/dy*dtdy)"’
'define divg=hdivg(Ql,Q2)"

Trong d6 ham F xéac dinh qua trinh sinh/tan
front, vector Q chi su di chuyén cua cac khéi
khong khi. Do tac dong cta co ché hoan luu phi
dia chuyén, vector Q c6 thé str dung dé nhan biét
vung sinh hay tan front. Néu vector Q huéng vé
phia khong khi nong hon va ngang qua vung
gradient nhiét d6, dong phi dia chuyén s& din
dén qua trinh sinh front va nguoc lai.

3. Dong lue hoc phat sinh front

Front 1a viing hep, noi c6 su khac biét rat 16n
vé gradient ngang cua nhiét d6. Trong cac diéu
kién dong luc hoc khac nhau, co thé xay ra sy
sinh hay tan front va duoc goi 1a truong bién
dang. Ngoai ra, sy sinh hay tan front con phu
thudc vao nhitng nguyén nhan khac lam bién
thién nhiét d6 cua cac khoi khong khi, trong do
dac bi¢t quan trong 1a vai tro cua mat dém va
chuyén dong thing dung.

Db6i v6i nhigt do mat dém, thong thuong
khong khi lanh nong 1én va khong khi nong
lanh di tir phia dudi nén lam giam di sy chénh
léch nhiét do hai bén front. Tuy nhién, trong
mot s6 truong hop vé mua he, khong khi nong
tiép tuc nong Ién vi mat dém tdi mue lam cho
front manh lén.

Dbi voi chuyén dong thang dung, thuc té chi
ra rang, thong thudng trong khdi khong khi néng
c6 chuyén dong thing, con trong khdi khong khi
lanh c6 chuyén dong giang nén lam giam su
chénh 1€ch nhiét d§ hai bén front. Tuy nhién,
trong mot sd trudng hop, trong khdi khong khi
néng c6 chuyén dong giang va trong khdi khong
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khi lanh co chuyén dong thang thi sy chénh 1éch
nhi¢t do hai bén front s€ tang 1én.

V& mat dong luc hoc, qua trinh sinh va tan
front co thé dugc biéu dién thong qua ham F
(Petterssen., 1936) [8] dugc viét nhu sau:

D
F = E‘V pe\ (1)

Trong d6 F biéu thi d6 16n cua gradient ngang
nhiét dg, trong truong hop F < 0 qua trinh tan
front dang xay ra va nguoc lai. Tuy nhién, gia tri
dwong/am cua ham F m&i chi 1a diéu kién can dé
tan/sinh front. Mac du vay, ham nay rat hitu ich
trong viéc danh gia su tién trién cua ving front
duoc danh gia.

Ap dung trién khai dao ham toan phan,
laplacian va phuong trinh nhié¢t dong luc hoc.

49 _(p,) 1 do
dt p)C B dt
Phuong trinh (1) co thé biéu dién dudi dang
3 chidu (3D) nhu sau:

2

F=._]... E{L[m]f[a [dﬂ]] 886{: [Eﬂ El]'[ggé"] [ Phi doan nhiét
Ve & o dr - [
24 [_] [_[_]] em] [eear [gg] [ Bién dang thing dimg
) ' 2 [ Nghiéng
+E ﬁ Gﬁ'cu 202 || (20 dw )
o ”' [ [ [& 6:} [ Phan ki théng dimg
3)

Trong d6, biéu thirc nam trong hinh chir nhat
mau d6 lién quan dén téc d6 ddt nong phi doan
nhiét, mau xanh 1a cay 1a bién dang ngang cia
front, xanh nudc bién 13 bién dang thing ding,
mau cam la d§ nghiéng cuia mat front va mau tim
1a phan ky thing dimg.

bé don gian hon vé mit tinh toan, Miller
(1948) [5], Reed va cong su (1953) [10], Sanders
(1955) [11] dwa phuong trinh (3) vé dang 2 chiéu
(2D) don gian hon nhung van giir dugc cac thanh
phan vat 1y trong phuong trinh.

Xoay hé truc toa do (Hinh 1) sao cho: Truc x
song song voi vung front, truc y vudng goc voi
front; Cac thanh phén gi6 u doc theo truc x, giod
v doc theo truc y; Chiéu dwong tryc x theo huéng
déng va truc y theo hudng bic.

TAP CHi KHi TUQNG THUY VAN

Hinh 1. So dé Iy twéng cho cdc dwong ding
nhiét, duwong dang ap va vung front
(Laikman., 2011) [3]

Néu gia thiét khong c6 su thay doi trudng gid
doc theo front c6 nghia du/dx va dv/ox bang 0.
Phuong trinh (3) c6 thé dugc viét lai nhu sau:

:ae[wj+w(av +69(6w _2(d0)
ox\dy) ov\dy) op\oy) oy\ dt

D) dut Hop lvu Nghiéng Phi doan nhiét

(4)

Ttr phuong trinh (4) cho thay, thanh phan do
dut cho biét sy thay doi cua toc d6 gid va nhiét
d6 thé vi doc theo front. Do dut s& gop phan lam
sinh front néu 86/0x >0 va 6u/dy >0 hoic nguogc
lai 60/0x <0; 6u/dy <0. Do dut s& gbp phan lam
tan front néu 90/6x >0 va du/dy <0 hodc nguoc
lai 06/0x <0 va 8u/8y >0.

Hinh 2. So dé mdt cdt ngang 1y twong ciia
vecto gié bé mdt (miii tén mau den), dwong
dang nhiét (dwong diet mau do) va ving front
nong giai doan dau (a) va giai doan sau 24h
(b) (Laikman., 2011) [3]

Thanh phan hop luu mé ta thay doi cudong do
cua vung sinh/tan front. Su hop luu dugc xac
dinh khi 6v / dy <0, gop phan cho ham F >0 va
nguoc lai (Hinh 3).

Thanh phan nghiéng cua truc front mo ta do
nghiéng cua truc front. Do nghiéng ctia mat front
phu thude 16m vao tde do dong thang. Khi o <0,
c6 nghia khong khi chuyén dong di 1én, mat front
lanh c6 xu huéng nang 1én va mat front 4m co
xu huéng ha xudng va nguoc lai (Hinh 4).
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Giaidognsau (b)

T e e

Hinh 3. Thanh phan hop lwu sinh front giai
doan dau (a) va giai doan sau 24h (b)
(Laikman., 2011) [3]

Giai doan sau (b) .

Giai doan dau (a) .

vy NONG HON

Vimng front

Hinh 5. So do mat cat ngang Iy twong thé hién
tac dong ciia dot néng phi doan nhiét dén
sinh/tan front. Bu"ong dirt (dwong dang en-
tropi), bao phi may (vung xam) cho giai doan
dau (a), giai doan sau (b) (Carlson., 1998) [2].

Thanh phan phi doan nhiét dai dién cho su
bién d6i kinh tuyén. Khong khi néng cang duoc
néng lén va KKL cang bi lanh di thi gradient kinh
huéng cang manh hon. Néu df / dt> 0 c¢6 nghia
khong khi 4m hon vé phia nam (F<0) va nguoc
lai s& lanh hon vé phia bic (F>0) (Hinh 5).

Dang mb hinh sinh front 1 chiéu (1D) cho
rang trudng gid co thay doi doc theo mat front,
khac v&i mé hinh sinh front 2 chiéu (2D),
nhung bo qua thanh phan do nghiéng va dot
néng phi doan nhiét. Ham sinh front dugc biéu
dién nhu sau:

po 1 _[@jzal_@@ v au) 00\ av ()
v, \ax) o aravlor oy o) oy

Trong do
ou 8v
o=— A1

Ox 5), phan ky ngang

w_ov
= ox o ien dang cang ngang
D, = v + u bién dang dut ngang

ox Oy
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Giai doan dau (i. Nong @iai doan saurgt;)ng
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> ~ N, len \\ T
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Hinh 4. So @6 mdt cdt ngang 1y tuéng thé hién
thanh phan nghiéng truc front. Puong dirt la
dwong ddng entropi, mili tén mau do thé hién

chuyén dong thang dimg giai doan dau (a),
giai doan sau (b) (Laikman., 2011) [3]

Hinh 6. Truong bién dang voi truc x la truc
nén va truc y la truc gian. Qua trinh sinh front
(a) va tan front (b) (Bluestein., 1993) [1]

Chon hé toa do sao cho truc x nam doc theo
2 truc gian hodc tryc nén (Hinh 6), ham F duogc
viét lai:

F= %‘V pe‘[D cos(2b)] ©

Trong d6 b 1a goc gitta dudng dang nhiét va
truc gidn. Néu b < 45° (Hinh 6a), qué trinh sinh
front s& xay ra (F>0). Truong hop 45° <b < 90°
(Hinh 6b), qua trinh tan front s€ xay ra (F<0).

Nhu vay, c6 ba mo6 hinh sinh front bao gém
3D, 2D va 1D. Trong d6 tinh phtic tap cua mé
hinh giam dan tir cao dén thap. Bé don gian hon
trong mat tinh toan gia tri cia ham F, m6 hinh
tinh toan 1D s& dugc chiing t6i sir dung dé phan
tich két qua trong muc 5.

4. Két qua va phan tich

Hinh 7 dan ra dot khong khi lanh kha manh
anh hudng dén khu vuc Bic B9, cac tinh ven
bién Béc va Bic Trung B ngay 18/02/2014.
Trén hinh 7a, myc 1000mb (00Z ngay
18/02/2014), tam ap cao Siberia c6 vi tri &
khoang 33°N va 96°E, cuong d6 kha manh, m¢
rong véi cac duong dang do cao dia thé vi day
Xit, tao ra cac song lanh bao trum Ién toan lanh
th Viét Nam. Puong ding do cao dia thé vi

TAP CHI KHi TUQONG THUY VAN
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160dam tién gan bién giéi Viét Nam - Trung
Qudc. Pic biét, & ria phia dong nam cua ap cao
lanh Hoa Nam, Trung Qudc xuat hién mot ving
sinh front véi cuong d6 F khoang tir 2 - 4 (107
Km's'1). Cac duong dang nhiét co xu thé gan

nhu song song vai cac duong dang do cao dia
thé vi, vecto Q chi huéng KKL dang di chuyén
vé ving khong khi nong, gradient ngang nhiét
do tang cuong, tao diéu kién thuan loi cho qua
trinh sinh front trén khu vuc Hoa Nam.

-] {3 4+ -2

0

Hinh 7. Phdn bé SH, ham F, vecto Q muwc 1000mb (a); 850mb (b); 700mb (c); 500mb (d), ngay
18/02/2014

Trén muc 850mb (Hinh 7b), dudong dang do
cao dia thé vi 152 dam vt qua khu vuc Bic Viét
Nam, vung sinh front c6 cuong d6 manh va mo
rong hon myuc 1000mb, véi gia tri F tor 2 - 6
(10 Km!'s'). Trén muc 700mb (Hinh 7¢), vung
sinh front & phia nam luc dja Trung Qudc nbi voi
vung sinh front ¢ ria phia nam 4p cao lanh Hoa
bong. Trén muc 500mb (Hinh 7d), trudng
duong dong gan nhu song song v&i nhau, ving

g § & §

120€ e 18
. F & O vector/00Z07JANZ015,

sinh front c6 xuét hién & ranh lanh, véi gia tri
cua F dao dong tir 2 - 4 (10° Km''s™!), cac duong
dang do cao dia thé vi sap xép kha day sit, vecto
Q chi su di chuyén cua khdi KKL vé phia Nam.
Nhiét do trén toan lanh thd Viét Nam Xuéng rat
thép, mot s6 noi nhiét o xuéng kha thép nhu Mau
Son (Lang Son) -0,6°C, Sa Pa (Lao Cai) -0,2°C va
Trang Khanh (Cao Bang) 0,1°C.

“\fi

-8 £ -4 = ]

o

2 4 B 8

Hinh 8. Phin bé SH, ham E, vecto Q muc 1000mb (a); 850mb (b); 700mb (c); 500mb (d),
ngay 07/01/2015

TAP CHi KHi TUQNG THUY VAN
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Phan tich tuong tu dot GMDB ngay
07/01/2015 (Hinh 8) trén cac ban do 1000mb,
850mb, 700mb va myc 500mb. Tuong tu véi dot
GMBB ngay 18/02/2014, day 1a dot GMPB rat
manh xuit hién dau nam 2015. Trén muc
1000mb (Hinh 8a), cuong do ap cao Siberia kha
manh, md rong voi cac duong déng d0 cao dia
thé vi kha day xit, duong ding do cao dia thé vi
160 dam tién sat bién gigi Viét Nam - Trung
Qudc. Ving sinh front ¢ ria déng nam ciia ap cao
lanh trén Hoa Nam, Trung Quéc c¢6 cuong 46 F
kha yéu, khoang tir 0 - 2 (10 Km-'s™!). Trong khi
do6 gia tri trung binh cua F tai tryuc ranh ctia xoay
thuan ngoai nhiét d6i (trén quan dao Nhat Ban)
trén 6 (10° Km''s!). Trén muc 850mb (Hinh 8b),
sy md rong cua ap cao Siberia kha rd, duong
déng dd cao dia thé vi 152dam qua khu vyc Nam
Bo Viét Nam. Ving sinh front anh hudng dén
Viét Nam van thé hién cuong do F tir 0 - 2
(10° Knmr's™), yéu hon nhiéu so véi gia tri F tai
xody thuan ngoai nhiét doi. Trén cac myc 700mb
(Hinh 8c) va myc 500mb (Hinh 8d), cuong do
cua F khong co sy thay doi so voi muc 1000mb
va 850mb. Vung sinh front trén khu vuc Nhat
Ban twong tng tai vi tri cac dudng ding do cao
dia thé vi xép song song va day sit nhau.

Qua phan tich 2 dot GMPB manh, ngay
18/02/2014 va ngay 07/01/2015 tran vé khu vuc
Viét Nam, nhan thay ving sinh front c6 cuong
d6 F>0 (myc 1000mb) thuong xuét hién trén khu
vue Hoa Nam, Trung Qudc, twong (mg véi ria
dong nam cua ap cao Siberia (ap lanh lyc dia).
Diéu nay hoan toan phit hop véi front hinh thanh
trén khu vuc Hoa Nam, Trung Quéc mdi khi ¢o
dot khong khi lanh tran vé, sau do front di
chuyén xu6ng phia nam, anh huong téi mién Bic
Viét Nam.

Tir hinh 9 nhan thiy, trong tong s6 25 dot
GMDB nam 2014 va 2015, tai myuc 1000mb,
F(-2, 0) xuat hién 3 14n, v6i tan suit 12%; F(0, 2)
xuét hién nhiéu nhit 16 1an/25 dot, véi tan suit
64%; F(2, 4) xuét hién 6 1an 24%; F(2, 6) chiém
tan suat 0%. Tinh tuong tu tan sudt tai cac muc
850mb, tan suit xuat hién F(-2, 0), F(0, 2),
F(2,4), F(2, 6) lan luot 1a: 4%, 64%, 20%, 12%.

NGHIEN CUU & TRAO POI

Tai myuc 700mb, tin sudt xuat hién F(-2, 0),
F(0, 2), F(2, 4), F(2, 6) lan luot 1a : 8%, 80%,
8%, 4%. Tai muc 500mb, tin suit xudt hién
F(-2, 0), F(0, 2), F(2, 4), F(2, 6) 1an luot 1a: 4%,
76%, 16%, 4%. Nhu vay F(0, 2) chiém tan suat
16n nhat & ca 4 muc, F(-2, 0) va F(2, 6) chiém
tan sut it nhat.

Tan sd gia tri F trong cac dgt GMDB

25

20

1L

1000mb

W F(-2-0)
0-2)
2-4)

2-6)

Tan s

L

L

up

850mb 700mb 500mb

Mure khi ap (mb)

Hinh 9. Tan sudt xudt hién gid tri ham F trong
cac dot GMPB cac mue 1000mb, 850mb,
700mb, 500mb

5. Két luan

Qua phan tich gié tri ham F, chiing t6i rut ra
mot s6 két luan sau:

- Vung sinh front manh, F to 6 dén 8
(10° Km-'s™) tai myc 1000mb thudng xuat hién
tai ranh thap trong ving xody thuan ngoai nhiét
d6i, noi cac duong dang ap co xu thé gan vudng
goc voi cac dudng dang nhiét. Con cac myc trén
cao, vung sinh front thuong & cac noi co cac
duong ding do cao dia thé vi sap xép day xit, dic
biét la trong cac truc ranh.

- Viing sinh front anh huéng dén Viét Nam
thudng xudt hién & ria d6ng nam ap cao lanh luc
dia. Piéu nay hoan toan phu hop vdi front lanh
hinh thanh ¢ ving Hoa Nam luc dia Trung Qubc,
sau d6 di chuyén xudng phia nam va anh hudng
dén mién Bic Viét Nam.

- Gia tri F tai vang sinh front anh huong dén
Viét Nam kha yéu so voi gia tri F tai khu vuc
xody thuan ngoai nhiét d6i. Piéu nay phu hop
véi front hinh thanh trong xody thuan ngoai nhiét
ddi c6 cuong do manh va tdn tai 1au hon front
lanh ¢ vung nhiét doi. F thuong dao dong trong
khoang tir 0 dén 2 (10° Km's"), mét sé dot
GMDB manh thi gia tri F thuong dao dong tur

TAP CHI KHi TUQONG THUY VAN
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2-4(10° Km's?). 850mb, 700mb va 500mb. Bén canh do, F tur
- Gia tri F dao dong tir 0 - 2 (10° Km''s') -2-0(10° Km's') va F tir 2 - 6 (10° Km''s™)
chiém tan suét 16n nhét trén ca 4 muc 1000mb,  chiém tin suit xuat hién it nhat trén 4 muc.
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FRONTOGENESIS FUNCTION THRESHOLDS DETERMINING IN
THE NORTHEAST MONSOONS AFFECTING VIETNAM

Thai Thi Thanh Minh, Phuong Thi Hao
Ha Noi University of Natural Resources and Environment

This paper presents frontogenesis function define threshold front in the northeast monsoon af-
fecting Vietnam, based on reanalysis NCEP/NCAR data, and given the frequency distribution
of the F function in isobaric level four, 1000mb, 850mb, 700mb and 500mb, in 2014 and 2015 years.
Research results indicate that, one - dimensional computational model, the largest value of the F
Sfunction is from 6 to 8 (10° Km's™) at 1000mb level, particularly in the extratropical cyclone where
near the isobars perpendicular to the isotherms. Frontogenesis regions affect Vietnam appear at the
southeastern edge continental cold high pressure, ranging from 0 to 2 (10° Km's™!), in the strong
northeast monsoon, value fromt 2 to 4 (10° Km's™!).

Keywords: NCEP/NCAR (National Center for Environmental Prediction/ National Center for
Atmospheric Research), GMPB (North-east monsoon), KKL (cold air), SH (Stream Function and
Geopotential Height).
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NGHIEN CUU XAY DUNG PHAN MEM CANH BAO,
DU BAO LU PHUC VU QUY TRINH VAN HANH
LIEN HO CHUA CHO LUU VUC SONG SE SAN

Vii Ditc Long, Nguyén Thu Trang
Trung tam Dy bao khi tugng thuy van Trung wong

ai bao nghién curu tich hop nguyén tac van hanh cua cdc ho chira trén luu viee song

Sé San theo Quy trinh vdn hanh lién hé chira da dwoc Chinh phii ban hanh véi cdc mé

hinh du bao mua, bo moé hinh Mike va hé thé'ng co so dir liéu twong déi hoan chinh,

nham tgo nén mot phan mém canh bdo, dy bao lii co ban hoan thién. Phan mém co6 kha nang ho tro

cho cdc du bdo vién trong qud trinh tac nghiép diw bdo lii, tirng buéc ndng cao chdt lwong ban tin

phuc vu viéc thue hién quy trinh van hanh lién ho chira tai Trung tdam Dy bdo khi twong thuy van

Trung wong ciing nhuw cac Pai khu viee. Phan mém da dwoc ing dung dw bdo thir nghiém trong mia
Iii nam 2014 va 2015, két qua du bao tai tram Kon Tum dat 70 -75%.
Tir khéa: phan mém dw bdo, canh béo lii, quy trinh vin hanh lién ho chira, luu viee séng Sé San.

1. Pat van dé

Nhing nim gan day, viéc xay dung hd chia
thuy dién trén céac luu vuc song & Trung Bo, Tay
Nguyén di va dang phat trién manh mé. Ngoai
nhitng loi ich khong thé phii nhan do hd chia
mang lai thi hau qua do tic dong ctia hd chira dén
moi truong sinh thai, ché do dong chay trén cac
hé thong song 1a rat 16n va khong thé luong
trudc, dac biét 1a trén cac luu vuc song co da hd
chua.

Nhan thay didu do, tir nam 2010 dén nay, Bo
Tai Nguyén va Moi truong da xay dung va ban
hanh cac Quy trinh van hanh lién ho chira cho
10 Iuu vuc song thude khu vuc mién Trung va
Tay Nguyén bao gém song M3, song Ca, song
Huong, song Vu Gia - Thu Bon, song Tra Khtc,
song Kon, song Ba, song Sé San, song Srépok
va song Pong Nai. Cac quy trinh nay quy dinh
cu thé nhiém vu cta cac don vi du bao 1a du bao
phuc vu diéu hanh cac hé théng lién hé chua.

Dy bao khi twong thity vin déng vai tro rat
quan trong trong cong tac diéu hanh hiéu qua cac
ho chira, ddy la nén tang cho cong tac van hanh
hd chira, diéu hanh chdng 1, phat dién, chong
han va gitp nang cao hiéu qua st dung ho. Tuy
nhién, hién nay cong tac du bao phuc vu van
hanh quy trinh lién ho chtra trén hau hét cac luu

vuc song van con nhiéu han ché va chua cé cong
nghé du béo.

Trén thuc té, nghién cuu diéu hanh hé théng
da ho chura trén luu vuc song 1la mot bai toan rat
phtrc tap, can phai xdy dung mé hinh mé phong
16n va tinh toan kiém tra nhiéu phuong an sao
cho phu hop véi muc tiéu hoat dong ciia timg hd
va thoa min cac diéu kién rang budc ¢ ha luu
song. Chinh vi vay, doi hdi phai c6 nhiing giai
phép nhanh chéng nang cao nang luc cong tac
du bao nham dap mg cac yéu cau phat trién kinh
té - x4 hoi cua dat nude trong tinh hinh mai. Muc
tiéu cua nghién cuu nay la xay dyng cong nghé
du béo 1t phuc vu diéu tiét lién hd chtra theo
quan diém dong bo va hién dai, dap Gng cac yéu
cau trong qué trinh tac nghiép canh bao, du béo
lii phuc vu van hanh lién ho chira va yéu cau ciia
xd hoi dudi sy phat trién khong ngung cua hé
thong ho chira thily dién trén cac luu vuc song
khu vyc mién Trung, Tdy Nguyén.

2. Muc tiéu va phwong phap nghién ciru

Muc tiéu bai bao 1a nghién ctru Quy trinh van
hanh lién ho chtra Iuu vuc séng Sé San tich hop
v6i cac phan mém thity van, thuy luc va du bao
mua xdy dung cong nghé du bao il han ngin
phuc vu diéu tiét hd chira cho luu vuc song S¢é
San, d4p tmg yéu cau va quy dinh trong quy trinh

TAP CHI KHi TUQONG THUY VAN

S6 thang 05 - 2016

@)



NGHIEN CUU & TRAO DOI

van hanh lién hd chira.

Phuong phap hiéu chinh s6 liéu mua dy bao:
Dy bao dinh lugng mua lam dau vao cho md
hinh thuy van dugc thuc hién trén co sé tham
khao tong hop cac san pham mua sd tri, tir cac
hinh thé thoi tiét dién hinh gy mua 16n trén luu
vuc va tur kinh nghiém cua nguoi lam dy bao va
chia thanh 3 m6 dun chinh:

+ Két nbi két qua du bao mua tir mo hinh sb
tri ¢6 hiéu chinh theo céc sb liéu thuc do thoi
doan trudc, theo khong gian va thoi gian.

+ Két ndi, str dung cac mau phan bd mua cho
cac hinh thé thoi tiét gy mua - 1d nhu bio,
khong khi lanh, dai hoi tu nhiét doi... va sé liéu
du bdo mua trung binh luu vuc cho tung thoi
doan du bao. Lugng mua trung binh luu vuc do
nguoi sit dung quyét dinh dua vao két qua dy
bao mua tir phuong phap Synop, tham khao cac
két qua mo hinh, anh rada va anh vé tinh.

+ Du bao mua theo lya chon cuia nguoi st
dung, tri s6 du bao mua binh quan luu vuc duoc
nguoi s dung cap nhat theo thoi doan 6 gio cho
cac tram. Phan phéi mua trén luu vuc s€ duogc
tinh bang phwong phap da giac Thai Son.

Phuong phap mo hinh toan: St dung mo hinh
NAM mé phong dong chay tir mua lam dau vao
cho mé hinh thuy lyc va mé hinh diéu tiét hd
chtra trén toan luu vuc. M6 hinh Mike 11-GIS
dung két qua cta cac md hinh NAM va diéu tiét
hd dé mo phong dong chay va ngap lut ving ha
luu hé théng song Sé San.

Phuong phap xay dung cac kich ban diéu tiét
hd chira: Qua trinh diéu tiét lién ho chira dua trén
nguyén tac wu tién tir thuong luu vé ha luu, trén
co s can béng hd va so sanh luu lugng dén ho,
muc nude hd va muc nude ha luu dé hiéu chinh
lwu lwong xa du kién sao cho phu hop véi cac
diéu kién rang budc vé muc nude hd va muc
nude tai tram kiém soét.

Phuong phép x4y dung phan mém du bao: Str
dung ngon ngir 1ap trinh c#, visual 2010 vai giao
dién windows form, hé quan tri co s¢ dir licu
MSSQL2008, c6 kha ning két ndi mang lan va
trién khai trén mo hinh Client - Server tich hop

TAP CHi KHi TUQNG THUY VAN

céc phan mém dy bao mua sé tri, thuy van, thuy
luc va diéu tiét hd chtra thanh mot cong nghé dy
bao hoan chinh.

3. Nghién ciru irng dung mé hinh Mike-GIS
tinh toan thiy van va m6 hinhvan hanh lién
hé chira luwu vue sdng Sé san

a) Pac diém luu vuc nghién cuu va s6 liéu sir
dung

Séng Sé San la mdt trong cac nhanh 16n cua
ving ha du song Mé Kong. Song Sé San bat
nguén tur vung nuai cao Ngoc Linh tinh Kon Tum
thudc phia bac Tay Nguyén, Viét Nam, chay
sang Campuchia va nhdp voi ha luu cac song
Srépdk, SEKo6ng sau d6 nhap vao song Mé Kong
& Strung Treng. Trén lanh tho Viét Nam, song Sé
San nam trén 2 tinh Kon Tum va Gia Lai voi
chiéu dai 230 km, dién tich luu vuc 11.620 km?.

Song Sé San c6 3 nhanh chinh: song Pak BLa
¢6 dién tich luu vue 3.507 km?, bit nguén tir day
nti Ngoc Co Rinh cao 2.025 m; song Krong
Poko tinh tir diém nhap luu véi song Dak Bla 1én
thuong nguén dong chinh, c6 dién tich Iuu vyc 1a
3530 km? v6i chiéu dai 1a 121 km, song bét
ngudn tir vimg nui cao Ngoc Linh; song Sa Thay
c6 dién tich luu vue 1.570 km? véi chiéu dai la
91 km, bat ngudn tir ving ndii cao Co Lung Co
Lui cao 1.511m.

Céc dang hinh thé thoi tiét chinh gy ra mua
16n sinh 1ii trén luu vuce song Sé San co thé chia
thanh: Bao hodc éap th?ip nhiét d6i (c6 hodc
khong két hop v6i khong khi lanh (KKL)) chiém
ty 1€ 50%, dai hoi tu nhi¢t déi (c6 hodc khong
két hop véi KKL): chiém ty 1& 16%, anh hudng
gi6 muia Tay Nam: chiém ty 1& 14%, cac hinh thé
két hop khac nhu xoay thuan nhiét d6i két hop
KKL va nhiéu dong gi6 dong, ranh thap két hop
nhiu dong gié Pong, ... chiém ty 1& 20%.

S6 liéu 4 tran 1ii: 10/11 - 15/11/2007, 26/09 -
04/10/2009, 12/11 - 18/11/2010, 18/10 -
22/10/2011 va 3 mua 1 2007, 2009, 2010 duogc
dung dé hiéu chinh mé hinh, 2 tran 1i 14 -
19/10/2013, 10 - 20/11/2013 va mua lii nam
2013 d¢ kiém dinh mo hinh tai cac vi tri
Pikmod, Konplong va ho Pleikrong, Kon Tum.
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Hinh 1. Bang d6 hedi tram KTTV leu viee song
Sé San

b) Ung dung Mike Nam tinh todn dong chay
i mua.

Luu vuc song S€ San dugc chia thanh 11 luu
vuc bd phan. Dé tinh toan dong chay cho hé¢
thng song Sé San sir dung s6 liéu ctia 10 tram
mua trong va lan can luu vuc (Hinh 3). Qua trinh
tinh toan dong chay tir mua bang mo hinh Mike
Nam cho cac luu vuc Dak Mét, Konplong, Kon
Tum, khu giita Kon Tum dén Yaly va tir Yaly dén
céc thily dién Sé San 3,4 dugc thé hién trong
hinh 4.

Két qua hiéu chinh mé hinh cho céc tran Ii
cho thay dudng qué trinh tinh toan va thuc do
kha phu hop ca vé tong luong 1t va qua trinh 1,
riéng nhiing trén It nho va trung binh con co6 su
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Hinh 2. Hé thong bdc thang cdc nha may thuy
dién trén song Sé San

sai khac kha 16n ¢ phan chan Iii. Chénh léch tong
lwong 1& nho nhit 13 6,4%, cao nhat 1a 19,3%,
chi s6 Nash dat trung binh 85%, chénh I¢ch dinh
nho nhét 0,5%, 16n nhat 22%, thoi gian I¢ch dinh
tir 0 - 1h (Hinh 4). Két qua hiéu chinh b6 thong
s6 mo hinh (Bang 1).

Két qua kiém dinh mé hinh cung cho thiy
chénh léch tong lugng 1ii nho nhat 1 5,9%, cao
nhat 1 15,5%, chi s6 Nash dat trung binh 83%,
chénh léch dinh nho nhit 0,54%, 16n nhat 2%,
thoi gian 1éch dinh tir 0 - 1h (Hinh 5). Nhu vay,
bo thong sb tim duoc 1a twong d6i 6n dinh cho
cac vi tri kiém dinh, cho théy 6 thé st dung dé
tinh toan dong chay trén luu vuc song S€ San.

T Luru vire Tén LV trong mé hinh | F (km2)
1 | Dak Mét DAK MOD 1546
2 | Dikis DAK TO 318
3 | DakMot, Bikts dén thiy TD PLEIKRONG 1481

dién PleiKrong
TD THUONG
4 | TramKonpleng KONTUM 550
KONFLONG 1062
Tir tram Konplong dén ram
* | iy win Ko HA LUU3 1244
T thuy dign PleiKrong, ram
5 | thiy vin KonTum dénhd YALY 1180
Yaly
6 | Tirhé Yaly dénhé Sésan 4 TD SESAN 3 457
TD SESAN 3A 14
TD SESAN 4 1295
7 Sau hé Sésan 4 HALUU2 396

Hinh 3. Phén chia tiéu luu viee séng Sé San

TAP CHI KHi TUQONG THUY VAN
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Bdng 1. Gid tri thong s6 trung binh mé hinh Mike Nam cho cdc tiéu luu viee séng Sésan

Name Umax Lmax CQOF CKIF CK1,2 TOF TIF
DAK MOD 17 181.3 0.78 780 20 0.57 0.41
DAK TO 16 150 0.62 696 30 0.85 0.90

TD PLEIKRONG 16 120 0.50 700 20 0.6 0.5
YALY 15 150 0.50 800 15 0.7 0.6

TD THUONG KONTUM 15 180 0.65 790 30 0.68 0.47
KONPLONG 18 170 0.35 538 15 0.64 0.28
HA LUU 3 12 130 0.86 552 20 0.27 0.89
TD SESAN 3 10 150 0.67 800 15 0.6 0.6
TD SESAN 3A 14 140 0.6 650 20 0.6 0.7
TD SESAN 4 11 160 0.7 700 25 0.65 0.7
HA LUU 1 12 120 0.7 650 20 0.6 0.6
HA LUU 2 10 145 0.6 700 25 0.7 0.65

DAK MOD, Observed RunOff [m*3fst—
DAK M0D, Simulated RunOff [n"3fst—

15007

10007

509

Hinh 4. Duong qua trinh li hiéu chinh tinh
toan va thuee do tram Dakmod tran i
26/9 - 4/10/2009

¢) Ung dung mé hinh Mike GIS tinh todn I3,
ngap lut

So db thiy lic tinh toan dugc tinh bat dau tur
tram thuy vin Konplong trén nhanh DakBla dén
nga ba hop luu voi song Krong Poko ¢ huyén Sa
Thay c6 chiéu dai 67.078 m, trén nhanh soéng
Krong Poko tir sau hd PleiKrong dén nga ba hop
Iy noi trén co chidu dai 6.384 m, trén song Sé
San tir ngad ba hop luu cia hai song BakBla va
Krong Pokoé dén hd Yaly vai chidu dai 3.944 m
(Hinh 7).

Bién trén cua so do thay lyc tinh toan cho
song Sé San bao gém luu lugng tram Konplong
(nhanh PakBla) va luu lugng xa hod PleiKrong
(nhanh P6ko), bién dudi 1a duong quan hé muc
nude luu lugng ho thuy dién Yaly. Ngodi ra, con
c¢6 su dong gop luu lugng cua cac tiéu luu vuc

TAP CHi KHi TUQNG THUY VAN

DAK MOD, Observed RunOff [n*3fst
DAK NOD, Simulated RunOff [n'3fst—

1000]

80t

600

409

209

RN s L
00:00  00:00  00:00  00:00  00:00
M35 106 1047 -8 101

Hinh 5. Puong qud trinh lii kiém dinh tinh todn
va thuc do tram Pakmod tran i
14 -19/10/2013

doc theo dong chinh cac song.

Mo hinh Mike11 lién két v6i GIS: Dé két qua
md phong ngép lut dugc chinh xac thi ban dd dia
hinh can thé hién duoc dung hi¢én trang vung
tinh. Nghién ctru dd xay dung lai ban d6 do cao
dia hinh (DEM) long song dua trén tong sb 46
mit cét trong d6 trén song Krong Poko 4 mit cit,
song Sé San 4 mit cat va song DakBla ¢ 39 mat
cit duge ké thira trong dy an “Léap Quy trinh van
hanh lién ho chira trén song Sé San”, sau d6 tich
hop vao ban d6 DEM ving ha luu séng (Hinh
6). M6 hinh Mike 11 lién két voi GIS thong qua
chtic nang Maps trong mé dun HD ctia mo hinh
Mikell. Cac thong sd dugc thiét lap trong
Mikell - GIS gém toa do goc, kich cd 6 ludi,
tong s 6, cac dudong dan lién két véi file dia hinh
(file c6 dinh dang dfs2).
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Hinh 6. Noi suy va mo rong mat cdt tir DEM

Két qua hi¢u chinh mé hinh Mike 11 tai tram
thity van Kon Tum cho thdy dudng qué trinh muc
nudc tinh toan va thyc do twong di dong dang
vGi nhau, it c6 sy tré pha, hé sé Nash trung binh
1a 92%, chénh 1éch gitra dinh 10 tinh toan va thyuc
do nho, trung binh 0,43 m, 16n nhit 13 0,54 m,
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Hinh 7. So d6 thity lwc hé thong séng Sé San

thoi gian xuét hién dinh chénh léch, trung binh
4h, 16n nhat 6 gio (Hinh 8). Két qua kiém dinh
ciing kha tot, hé s6 Nash trung binh 1a 95%,
chénh 1¢éch gitra dinh 1d trung binh 0,32 m, 16n
nhét 1a 0,33 m, thoi gian xuét hién dinh 1i 1éch
nhau trung binh 2.5 gi®, 16n nhét 3 gio (Hinh 9).
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Hinh 8. Qua trinh hiéu chinh li tinh todan va thuc
do tram KonTum trdn lii 26/09 - 04/10/2009

BAM DO NGAP LUT TREN LU VG B08G BE SaN

T

Hinh 10. Bdan do ngdp lut thiee té trdn 1
26/09 - 04/10/2009

Vé ngap lut: Tran i 1on nhét xay ra trén luu
vuc song S€ San vao ngay 26/09 - 04/10/2009,
gdy ngap lut sdu va kéo dai nhiéu ngay & ving ha
lwu. Thoi gian 1ii xay ra, luu luong vé ho Yaly da
dat trén mirc 14.500 m*/s, nha may thuy dién xa
1t vé6i luu lugng xa 14.000 m?/s va nha may thay

Hinh 9: Qua trinh kiém dinh [l tinh toan va thuc
do tram KonTum trdn lii 10-20/11/2013

P

o —— -
T 5 = s
'

26/09 - 04/10/2009

dién Sésan 4 x4 tdi 14.500 m3/s. Tran 1a lich st
nay da gay thiét hai rat nghiém trong cho tinh
Kon Tum, 1am ngap phan 16n dién tich thanh ph
Kon Tum. So sanh két qua tinh toan, mé phong
ngap lut véi két qua quan sat thue té duoc xay
dung lai tir anh vé tinh tai thoi diém ngap 16n

TAP CHI KHi TUQONG THUY VAN
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nhat ndm 2009 cho thiy: két qua mé phong ngap
lut twong d6i tét, dién ngap va ving ngap kha
pht hop. Nhu vay, b mé hinh Mike dugc thiét
1ap, kiém dinh va thtr nghiém cho luu vuc séng
Sé San cho két qua dat kha tdt, co thé su dung dé
tinh toan du béo trong diéu kién tac nghiép.

d) M6 hinh diéu tiét hé chira cho luu viee séng
Sé San theo Quy trinh van hanh lién ho

Hau hét cac ho chira trén cac luu vuc song
mién Trung va Tay Nguyén déu khong co dung
tich phong 1ii va ¢b gang gitr muc nude hd cao
nhit trong su6t mua lii. Khi c6 dy béo ¢o lii 16n
Xay ra, tly theo tinh hinh lii ma cac ho xa bét
nude dé danh dung tich cat giam 1i cho ha du.
Sau khi diéu tiét 1, dong dan céc cira van dé dua
muc nudc hd vé muc nude dang binh thudng.
Do dung tich cit giam 1ii nho so véi luong 1,
nén muc tiéu cua viéc diéu hanh hé thdng ho 1a
cat giam dinh 1ii cho ha du va tranh gay lii chong

11, ¢6 ging cat lii vira dudi mirc bao dong 2 d6i
v6i 1l trung binh (1& sém va mudn), giam tdi da
dbi voi 1 16m va rat 16n (1d chinh vu).

Ngay 12/5/2011, Thu tuéng Chinh phu da ky
Quyét dinh s6 686/QD-TTg vé viéc ban hanh
quy trinh van hanh lién ho chira luu vuc séng Sé
San trong mua lii hang nim bao gém céac hd
PleiKrong, ho Ialy, ho Sé San 4, Sé San 4A. Do
trong qua trinh thuc hién cé nhiéu diém con chua
phu hop, ngay 17/7/2014, Thu tuéng Chinh phu
da ky Quyét dinh sd 1182/QD-TTg vé viéc ban
hanh Quy trinh van hanh lién ho chira cho luu
vuc song Sé San, thay thé cho Quyét dinh s6
686/QP-TTg, bo sung thém hd chira Thuong
Kon Tum va quy trinh van hanh lién ho chua
trong muia can cho hé théng cac hd chira. C6 thé
tom tat nguyén tic van hanh cia cac ho trén hé
thdng song Sé San nhu trong bang 2.

Bdng 2. Tém tat Quy trinh lién ho chira séng Sé San

A I3 A A
;1[33 Murc nuée ho (m) | Trang thai Ml‘::;:l:rﬁ; ll(llrl:lztg}l;he Van hanh Rang bujc
Hh<1156 Pon li Tuy chu hd van hanh | Hh =< 1156
Pon i Hkpl < 593 Q xa>Q den Hh >= 1156
g 1156<Hh<1157 | Pon li 593 < Hkpl < 593.5 Qxa=Qden Hh = H hién tai
< Giam i Hkpl > 593.5 Q xa <Q den Hh<=1160
=} =
pams [t Qg bl
s 1157<Hh<1160 | veHt 593<Hkpl < 593.5 Qxa=Qden Hh = H hicn tai
= Giam la Hkpl > 593.5 Q xa <Q den Hh<=1160
Hh=1160 Giam la Q xa=Qden Hh = H hién tai
Hh>1160 An toan hd Q xa >Q den Hh=1160
Hh<568.2 Pon i Tuy chu hd van hanh | Hh =< 568.2
Pon lii Hkt<519.5 Qxa>Qden Hh >= 568.2
568.2<Hh<569.5 | Pon li 519.5 <Hkt<519.7 Q xa=Qden Hh = H hién tai
& Giam I Hkt>519.7 Q xa <Q den Hh<=570
5 buafhs  |Hkt=518 Q xa >Q den Hh =569.5
] 569 5<Hh<570 vé Hil 518<Hkt <519.5 Q xa>Q den Hh =569.5
&= : 519.5<Hkt <519.7 Q xa=Qden Hh = H hién tai
Giam lu Hkt>519.7 Q xa <Q den Hh<=570
Hh=570 Giam I Q xa=Qden Hh = H hién tai
Hh>570 An toan hd Q xa>Q den Hh=570
Hh<511.2 Pon i Tuy chi hd van hanh | Hh=<511.2
Pon lii Hkt<519.5 Q xa>Q den Hh>=511.2
511.2<Hh<513.2 | Pon li 519.5 <Hkt<519.7 Q xa=Qden Hh = H hién tai
Giam lii Hkt > 519.7 Q xa <Q den Hh<=515
> N Hkt <518 Q xa>Q den Hh =513.2
I S139elhos 1S ?é”ggho S18<Hkt <5195 Q xa>Q den Hh=513.2
’ 519.5<Hkt <519.7 Qxa=Qden Hh = H hién tai
Giam I Hkt > 519.7 Q xa <Q den Hh<=514
Hh=514 Giam lu Qxa=Qden Hh = H hién tai
Hh>514 An toan hd Q xa >Q den Hh=514
Hh<214.3 Pon i Tuy chi hd van hanh | Hh=<214.3
Pon i Hkt<519.5 Q xa>Qden Hh >=214.3
2143<Hh<214.5 | Pon i 519.5 <Hkt<519.7 Q xa=Qden Hh = H hién tai
< Giam lu Hkt>519.7 Q xa <Q den Hh<=215
; Bua Hho 5Hlk8t <H51<18 519.5 8 " >8 gen EE :ijg
@ A <Hkt < . Xa > en = .
@ 2145<Hh<215 | ve Hil 519.5<Hk( < 519.7 Q xa=Q den Hh = H hicn tai
Giam lu Hkt > 519.7 Q xa <Q den Hh<=215
Hh=215 Giam lii Q xa=Qden Hh = H hién tai
Hh>215 An toan hd Q xa >Q den Hh=215
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Qua trinh tinh toan diéu tiét hd chira thuc hién
theo nguyén tac wu tién cho cac ho tir thugng luu
vé ha luu, dua vao diéu kién hién tai ciia muc
nude ho va tram kiém soat lua chon phuong an
van hanh thich hgp, tinh toan luu luong x4 ban
dau cho cac thoi doan tiép theo, cAn bang hd va
tinh toan muc nuée tai diém kiém soat, so sanh
muc nude hd va muc nude tram kiém soat véi
céc ngudng cho phép trong quy trinh lién ho, néu
thoa méan diéu kién thi tiép tuc tinh cho thoi doan
tiép theo, néu khong thoa mén s& quay lai chon
phuong an van hanh khéc phu hop.

Trén co s cac diéu kién trong quy trinh lién
hé chira méi nhat, chia thanh 3 kich ban cho
nguoi thuc hién lya chon:

1. biéu tiét tuw dong theo nguyén tic cua quy
trinh lién ho.

2. Diéu tiét khi nhan dinh céc hinh thé thoi
tiét gdy mua lii khong con kha nang anh huong
truc tiép dén luu vuc song.

3. Tich nuéc cudi mua Ii.

Qua trinh tinh toan diéu tiét lién ho chira cho
hé théng song S€ San dau tién duogc thuc hién
cho hd Thuong Kon Tum véi muc nudc kiém
soat ¢ ha luu la tram Konplong. Tu luu lugng xa
ctia ho nay két hop véi luu lugng khu gitta, tinh
toan diéu tiét cho ba hd Ialy, Sé San 4, Sé San
4A theo muc nudc kiém soat tai tram thuy van
Kon Tum.

4. Giéi thiéu phin mém dv bzo lii han
ngin phuc vu diéu tiét lién hd chira cho luu
vue song Sé San

Tir cac két qua nghién ctru trén, tién hanh tich
hop cac phﬁn mém du bao mua sb tri, thuy van,
thay luc va diéu tiét hd chira thanh mot cong
ngh¢ du bao hoan chinh. Céng ngh¢ du bao li
han ngén phuc vu diéu tiét ho chua cho luu vuc
song Sé San dugc xay dung trén ngodn ngit 1ap
trinh c#, visual 2010 v6i giao dién windows
form, dung hé quan tri co s¢ dir li¢u
MSSQL2008, c6 kha nang két ndi mang lan va
trién khai trén mo hinh Client - Server, ¢ giao
dién don gian, dé sur dung.
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Wi A B s BT Y 4

TR ORGSR T LA O UL, VAR DAL THIOMG 80 a0 1N DU A
W PONG sONG A

Hinh 12. Giao dién chinh cua phan mém
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Hinh 13. Chirc nang hé théng

* Chtrc ndng hé thong: Cho phép xéac thuc
ngudi ding, xac nhan quyén truy cap ctia ngudi
dung trong hé thong, kiém tra quyén han cia
ngudi dung dé an hién cac chirc ning dugc phép
truy cap dén. Cap nhat thong tin két ndi dén mo
hinh Nam,mé hinh Mike, thong tin thu muc luu
dir liéu, file két qua dau ra ciia mé hinh du bao.

* Churc nang Quan ly dir li¢u: Cho phép bién
tap, trich xuét s lidu myuc nude, sb liéu mua,
quén 1y tram quan trac, quan 1y quan hé H - Q, H
- W, cép nhat dir liéu hd, khai thac sb liéu muc
nudc, mua, luu lugng, ho chtra, ban do luu vue.

* Phan hé thiét 1ap mo hinh: Cho phép két ndi
dén mé hinh du bao Nam, Mikel1 dua ra danh
sach cac thong s6 mé hinh du bao.

* Chue nang giam sat: Cho phép load dit licu
ban dd va cac tram cac ho 1én ban do giam sat,
lua chon ngudng gidm sat, thoi gian gidm sat,
hién thi ky hiéu trén ban dd véi mau sic duoc
cau hinh qua thong s6 cau hinh bang mau vé tinh
trang s6 liéu tai cac tram, cac hd.

* Phan hé Canh bao: Cho phép xem thong
tin vé cac loai hinh thé thoi tiét, quan ly dit liéu
vé 14, dit liéu vé ngap lut, nhap ham quan hé
mua, muc nuoc dinh 1, canh bao 1{, canh bao
ngap lut.

* Phan hé Dy bédo: Cho phép trich dir li¢u
theo khoang thoi gian chay mé hinh dy béo, cép
nhét mua du bao sd tri, hiéu chinh dir liéu, hiéu
chinh théng s6 luu vue va diéu tiét ho chira.

* Phan hé trinh dién két qua: Cho phép ngudi
dung co thé vé dudng qué trinh ctia mot tram

TAP CHI KHi TUQONG THUY VAN
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hodc nhiéu tram theo mot khoang thoi gian lya
chon theo 3 s6 liéu mua dy béo khac nhau, cho
phép két xuét dir lidu sang cac dinh dang hinh
anh, excel hay in 4n truc tiép, cho phép xem dit
liéu du bao cia tram theo 3 kiéu dit liéu mua du
bao khac nhau, cho phép két xuit dir liéu sang
cac ban tin khac nhau nhu dy bao hang ngay, du

HKreToing  QuinGciieu  THtemsbin

C&u hinh thdi gian Giam sat sg ligu
giam sat |

»*. C&u hinh bang mau

Hinh 14. Chirc nang giam sat

[ guniy g Sabew ek G ot D Badkts  Togs
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[P 3¢ Thies i <

Chirc nang dy bao thuong leu

Carh bbo

Disndwmbs [ Swingoud wirh s dovhoybie | (D] Bénuosisu W wuithin

5. Két luin

Nghién ctru da xay dung duoc phan mém du
béo i phuc vy diéu hanh van hanh lién hd chira
cho luu vyc song Sé san va dua ra kha nang ung
dung cua md hinh Mike cho luu vuc song nay,
ddng thoi, gidi thiéu giai phap tich hop cac mo
hinh du bao mua, thiy van, thay luc véi quy
trinh diéu tiét lién hd chira hé nham tao nén mot
phan mém canh bao, du béo lii co ban hoan thi¢n
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bao ho, du bao lién ho.

Két qua dy bao thir nghiém phan mém cho
mua & ndm 2014, 2015 vé6i thoi gian du kién
12h tai tram Kon Tum dat 75 - 80%, 24h dat
70 - 75%, co ban dap ung dugc nhu cau cua du
bao vién trong vi¢c phan tich va du béo 11, ting
budc nang cao chat luong ban tin.

xm:mang Qunljdiiéu  Thétlipmohinh  Gémsitsdlieu | Cinhbdo

[ Danh muc loai hinh TT O piviéu vé li

Bl Carhbéold | ™ Canh bdo ngaplut
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Hinh 17. Chitc ndng diéu tiét ho

Hinh 18. Chirc nang trinh dién két qua

phuc vu cho viée tiéu tiét cac ho chira trén luu
vuc song cling nhu du bao, canh béo 1i va ngap
lut & ha luu. Pay 1a mot cong cu hd tro t6t cho
cac du bao vién trong viéc dua ra két qua tinh
toan nhanh chong, tuy nhién, tinh chinh xac con
phu thudc nhiéu vao cac két qua nghién ctru du
bao dinh lwong mua va hiéu chinh bo thong sd,
cac yéu td nay can duoc cap nhat va hi¢u chinh
thuong xuyén trong qua trinh tac nghiép.
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Loi cdm on: Bai bao hoan thanh nho su giup do tir du an: “Xay dung cong nghé duw bao lii han
ngdn phuc vu diéu tiét ho chira cho leu vue séng Srépok va leu viee séng Sé San”” do Trung tam Dy
bao khi tugng thuy van Trung wong thuc hién.
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1. ThS.Vii Ptic Long, TS.Dang Thanh Mai, ThS.Phung Tién Diing (2014), Gidi thiéu phan mém
hé tro ra ban tin canh bdo, dw bao lii va canh bdo ngap lut cho song Thach Han tinh Quang Tri, Tap
chi KTTV s6 644 thang 8/2014.

2. Quy trinh van hanh lién hé chira trén leu viee séng Sé san, Quyét dinh s6 1182/ QPTTg ngay
17/7/2014 cia Thu tudéng Chinh phu.

3. Cyc quan ly tai nguyén nudc (2010), Bdo cdo tong hop Vin hanh lién hé chita cdc ho Pléi
Krong, laly, Sé San trong mua lii hang nam.

4. Nam reference Manual (2004), Mike 11 Introduction and Tutorial (2007), Mikell User
Manual (2007), MikeView User manual (2007), DHI Water&Environment, Denmark.

RESEARCH ON SETTING THE FLOOD WARNING, FORECASTING
SOFTWARE SERVING
THE MULTI - RESERVOIR OPERATION RULES

Vu Duc Long, Nguyen Thu Trang
National Center for Hydro - Meteological Forecasting

This paper research on creating a software for flood forecasting and warning, base on the
integrate of rainfall forecasting products of NWP, hydro - meteo database, hydrological and hy-
draulic models, reservoir operation modules based on the Government s multi-reservoir operation
rules. The forecasting software have been tested in flood season 2014, 2015 and showed good re-
sults. The satisfactory forecasting is from 70 to 75% at Kom Tum station on Se San river. The sofi-
ware is very useful for the forecasters in NCHMF and regional centers to increases the quality of
forecasting results for multi-reservoir operation.

Keywords: flood warning and forecasting software, multi-reservoir operating procedures.
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MO HINH ROMS 2D DU'BAO NUOC DANG DO BAO VA
GIO MUA TAI VIET NAM

Nguyén Ba Thiy®, Pham Khanh Ngoc®, Dw Pikc Tién®, Tran Quang Tién®,
Lars R. Hole®, Nils Melsom Kristensen®, Johannes Rohrs®
(DTrung tam Dy bao Khi twgng Thuy van Trung vong
@Vién Khi tugng Nauy

rong nghién cieu nay, nude dang do bdo va gié miia dwoc tinh todn thir nghiém bang

Z mé hinh ROMS 2 chiéu. Trong d6, c6 3 truong hop gdy nude ding dwoc thir nghiém la

bdo Xangsane thang 9/2006, hoan luu sau bdo két hop véi gié mia Tdy Nam sau béo

Kalmeagi thang 9/2014 dé bé vao Quang Ninh va nuede dang trong dot triéu cuong ky luc tai thanh

phé Hé Chi Minh ngay 20/10/2013. Két qua cho thdy mé hinh mé phong twong déi tét nuwée ding

do bdo ciing nhi gié mia. Nude ding do gié mia gdy nén trong dot triéu cuong thing ngdy

20/10/2013 tai cira séng Sai gon cé thé lén t6i 0,4 m, ddy la phan déng gép rat dang ké trong muec
nude tong cong gy ngdp lut tai thanh phé Ho Chi Minh.

Tu khoa: Nuoc dang do bdo, bao, gio mua.

1. Mé dau

Viét Nam 1a mdt trong nhitng nudc c6 nguy
co nudce dang bao cao trong khu vuc, nhat 12 tai
dai ven bo phia Bic va Bic Trung B, do déy 1a
noi ¢6 tan suit bio hoat dong manh, dia hinh ven
bo lai ndng, day thoai. Lich sir d ghi nhan nhiéu
con bio gay nudc dang 16n da gay thiét hai nhiéu
vé nguoi va ciia nhu Damrey, va Washi (2005),
Xangsena (2006), Ketsana (2009).

Ngoai hién tugng nudc dang do bao, trén thyc
té con ghi nhan dugc nhiu trudng hop nudce
dang khong di kém véi hoat dong ctia bao. Cac
dot nude dang cha yéu xay ra vao cac thang 10,
11, 12 va thang 1, mot sé dot xay ra vao thang 2
va thang 3 duong lich hiang nam [1]. Day la
nhitng thang c6 bién do thuy triéu cao va cac dot
nudc dang thuong trung véi thoi ky giéo mua
Péng Bic c6 cudng d6 manh, duy tri nhidu ngay
va ting cuong lan sau xudng phia nam. Theo mot
vai két qua nghién ctu, tai Viét Nam trong
nhitng dot gié mua manh (cip 6, 7) va kéo dai 2
dén 3 ngay ciing co thé giy ra nudc dang dang
ké, khoang tir 30 - 40 cm, c6 khi cao hon [3, 4].
Dua theo s liéu phan tich myc nudce nhiéu nam
tai cac tram hai van va thuy van ctra song, Hoang
Trung Thanh (2011) da chi ra raing ngoai dao
dong thuy triéu, trong dao dong ctua myuc nudc
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bién ven bd va hai dao nude ta con thuong xuyén
xudt hién cac dot nude dang, nude rat; thoi gian
cua cac dot nude dang, nude riat chiu anh hudng
chu yéu boi ché do gio, nhét 1a trong gié mua
Dong Bic; cac dot nude dang, rut nho hon 0,5 m
chiém dai da s6 va nudc dang trong cac dot gio
mua c6 thé dat t¢i 0,3 - 0,4 m. Nude dang gay ra
boi gié mua thuong xdy ra chu yéu ¢ khu vuc
ven bién c4c tinh tir Quang Tri dén Ca Mau, nhét
13 tai cac vung bién nira kin, cang bién va cura
song, trong do hién tugong triéu cuong tai thanh
phé HO6 Chi Minh (TPHCM) dugc nhic dén
nhiéu nhat [1].

Trong nhitng nam gan day, lién tiép muc nudce
triéu cuong tai TPHCM ¢ muc cao, tinh hinh
ngap lut nghiém trong & nhiéu khu vuc trong
thanh phd xay ra nhiéu hon, gay ngap ung, lam
anh huong 16n dén doi sdng va san xuat ciia nhan
dan. Ngoai ra do yéu t6 tridu thién vin va mua
11, rat ¢ thé triéu cuong tai TPHCM c6 phan
dong gop dang ké ctia nude dang do gié mua.

Vi vay, viéc nghién cuu tinh toan, du bao do
bao va gié mua tai Viét Nam la rat can thiét
nhdm goép phan phong tranh va quy hoach.

Trong nghién ciru nay, m6 hinh ROMS 2D
duoc xay dung cho diéu kién cta Viét Nam va
thtr nghiém tinh todn nudc dang trong bao va gio6
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mua cho 3 truong hop. Két qua ban dau da danh
gi4 kha nang va trién vong ap dung mé hinh vao
du bao nghi€p vu nudc dang do bao va gi6 mua
tai Viét Nam.

2. Gi61i thiéu mo hinh ROMS

ROMS [a mo6 hinh dai duong quy mo khu vuc
va phat trién boi dai hoc California va dai hoc
Rutgers (Hoa K¥) [6]. La m6 hinh ma ngu6én mé
nén ROMS mang tinh cong déng cao, duoc
nhiéu nha nghién ctu st dung véi quy mé khong
gian va thoi gian khac nhau: tir dai ven bo tdi cac
dai duong thé gidi; mé phong cho vai ngay, vai
thang va t&i hang chuc nam. M6 hinh ROMS
dugc xay dung trén co s cac nghién ciru sb tri
bac cao mdi nhat ciing véi ki thut tién tién cho
phép trién khai mét cach cé hiéu qua cac tinh
toan c6 do phan gidi cao. M6 hinh giai céac
phuong trinh thuy tinh cho thuy vuc c6 bé mit tu
do véi dia hinh day phtrc tap trén hé ludi cong
truc giao theo phuong ngang va thich tng dia
hinh theo phwong thang dimg. Vi bai todn nudc
dang do bao va gié mua trong nghién clru nay,
md hinh ROMS 2D dugc lua chon. Chi tiét vé
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md hinh ROMS dugc trinh bay tai [6].

3. Két qua 4p dung thir nghi¢m

3.1. 86 ligu dau vao cho mé hinh

a. Mién tinh, lwdi tinh va sé liéu dia hinh

Mién tinh nuéc dang do bio va gié mua bao
gom: -2,5 - 26,0°N; 97,0 - 125,0°E (Hinh 1a).
Luéi tinh cong dugc xdy dung gom 498 x 498
6 ludi véi kich thude bién doi theo hudng kinh
do la tr 2,6 - 6,6 km va theo hudng vi do 1a tu
3,7 - 8,0 km, theo xu thé chi tiét cho vung bo
(Hinh 1b). Dia hinh day bién 1a s liéu ly tur
ETOPO-1 c6 do phan giai 1 phut (Hinh 1a).

b. S6 liéu gio, dp

Truong gio, ap dugc st dung cho moé hinh
ROMS la truong gio tai phan tich & do cao 10 m
va khi ap trén bé mit bién, ¢ dinh dang netCDF,
c6 d6 phan giai ngang 15 km duogc lay tir san
phém chay nghi¢p vu tai Trung tam Dy bao khi
tugng thily van Trung wong. Tur s6 liéu ndy, mo
hinh ROMS s€& ndi suy vé hé toa do cong truc
giao tuong thich rng véi tirng bude thoi gian

tinh cua mo hinh.

Hinh 1. (a) Mién tinh va trieong do sau, (b) Ludi tinh cho khu viee bién Péng

3.2. Kiém nghi¢m mé hinh trong tinh nwéc
ding do bdo va gio mua tai Viét Nam

a) Nuoc dang trong bdao Xangsena thang
9/2006

Hinh 2(a) 1a quy dao ctia bao Xangsena thang
9/2006 d6 bd vao Pa Nang ngay 01/10/2006 véi
cap gi6 11. Bdo di gay nudc dang 16n trén mot
vung ven bo rong 1én quanh vi tri bao dd bo.
Khu vyce c6 dia hinh trling nhu Thira Thién Hué
d3 bi ngap lut niang. Ngoai nudc bién dang do

bao, luong mua lon trong va sau bao da gay ra
ngap ung I6n trong ndi ddng do qua trinh thoat 1
cham do nudc ngoai bién dang cao.

Hinh 2(b) va 2(c) 1a so sanh két qua tinh toan
va quan tric dao dong theo thoi gian ciia nudc
dang bao Xangsena tai Son Tra va Ctra Viét. Két
qua tinh todn bang mo hinh SuWAT [1] ciing
dugc thé hién. Két qua cho théiy ca md hinh
ROMS va SuWAT déu mé phong kha tét dién
bién nudc dang bio, nhét 1a dinh nudc dang.

TAP CHI KHi TUQONG THUY VAN
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Hinh 2. (a) Quy dao bao Xangsena thang 9/2006, (b) dao dong nudc dang do bdo tai Son Tra,
(c) dao dong nuoc dang do bao tai Cua Viét

b) Nuoc dang trong bdo Kalmeagi thang
9/2014

Con bdo thtr hai duoc lya chon dé kiém
nghiém la bao Kalmeagi thang 9/2014. Bao
Kalmeagi c6 quy dao nhu trén hinh 3(a), hinh
thanh ngoai khoi phia Pong quan dao Philippin
vao trua ngdy 12/9 tir mot ving ap thap nhiét
doi. bay khong phai 1a con bao manh, tuy nhién
dd gay nudc dang twong dbi 16n va co tinh bat
ngd & chd vao sang va trua ngay 17/9 tirc 1a sau
khoang 10 gid bio dd, khu vuc ven bién Hai
Phong - Quang Ninh da xuét hién nuéc bién
dang cao kém theo nhiing con soéng cao tur 3 - 4
m gy ngap lut mot sé khu vuec triing, thi du nhu
tai thi xa D6 Son - Hai Phong. Hién tugng nudc
dang do bao sb 3 thang 9/2014 duoc phan tich
tai [5] d4 chi ra rang nguyén nhan gy nudc dang
16n sau khi bdo s6 3 d6 bo vao dat lién sau
khoang ntra ngay 13 do hoan luu gi6 sau bio két
hop véi truong gié Tay - Nam hoat dong manh
trong thoi gian dai va c6 hudng théi vudng goc
v6i duong bo. Chinh vi nguyén nhan gay nudc
dang xuat hién sau bio la do hoan luu cua gid
mua Tay Nam nén cdc mo hinh dy bdo nudc
dang bio néu st dung truong gio, ap tir mo hinh
bao giai tich s€¢ khong moé phong duogc [5].
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Trén hinh 3a va 3b 1a két qua tinh toan dao
dong nudc dang do bao tai tram Hon DAu va Hon
Ngu trong bio Kalmaegi bang mé hinh ROMS.
Két qua cho thdy, mo hinh mé phong kha t6t
nudc dang do bdo. Phan bd theo khong gian
nuée dang bio 16n nhét trén hinh 3d cho thy ca
dai ven bién tir Quang Ninh dén Nghé An co
nuoc dang cao 0,5 m.

¢) Nu6e ding do gié miia tai ven bién Nam Bé

Nudce dang do gié mua duge tinh toan bang
mé hinh ROMS trong dot triéu cudng xay ra vao
chiéu toi ngay 20/10/2013. Pay la dot tridu
cudng dang cao ky luc, voi dinh triéu tai tram
Phu An trén séng Sai Gon dat 1,68 m, cao nhat
trong vong 61 nam qua.

Trén hinh 4(a), c6 thé thy trong thoi ky nay
trudong gi6 Pong Béc hoat dong véi cuong do
kha manh, kéo dai va dugc don sau xudng phia
nam. Gié manh, muc nudc triéu 1én cao két hop
v6&i mua 16n chinh 1a nguyén nhan gay ra hién
twong ma chung ta van thuong goi 1a tridu
cudng. Hinh 4(b) thé hién trudng nude dang 16n
nhat trong dot gié mua nay, c6 thé thiy nudc
dang 16n nhit tai cira song Sai Gon dat dén 0,5 -
0,6 m. Trén hinh 4(c) 1a két qua so sanh giita tinh
toan nudc dang tir mé hinh ROMS vdéi s6 licu
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quan tric nude dang (sau khi dé loai thuy tridu tir ot nude dang do gié mua gy nén trong thoi
muc nudc quan tric) va myc nude quan tric tong ~ doan nay.
cong. Két qua cho thiy mo hinh mé phong kha

wn
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Hinh 3. (a) Quy dao bao Kalmeagi thang 9/2014, (b) Dao d,o”né l)m’('fc ddng bdo tai Hon Dau,
(¢) Dao dong nuoc dang do bdo tai Hon Ngu, (d) Phdan bo nudc dang lon nhat trong
bdo Kalmaegi (két qua cua moé hinh ROMS)

Wind (m/s)
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Hinh 4. (a) Tmang gio ngay 20/10/2013, (b) Truong nudc dang 16m nhat thang 10/2013,
(c) Bién thién ciia muwc nuede quan tric, nuée dang quan trdc va mede dang tinh todn bang
mo hinh ROMS
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Trén day 1a mot s6 két qua tinh toan thir
nghiém nudc dang do bdo va gié mua bang mo
hinh ROMS. Céc két qua tinh toan kha phu hop
v6i s6 liéu quan tric. Tir nhitng két qua nay cho
thdy trién vong ctia m6 hinh ROMS vao dy bao
nghiép vu nudc dang gay ra boi bao va gio mua
tai Viét Nam.

4. Két luin

Trong nghién ctru nay, mé hinh ROMS da
dugc thiét 1ap trén ludi tinh cong v6i dd phan

giai chi tiét viing ven bo dé tinh toan thir nghiém
nudc dang gay ra boi bao va gié mua tai Viét
Nam. Két qua thir nghiém cho 3 trudng hop cho
thdy kha nang ctua mé hinh trong dy bio nudc
dang do bdo va gi6 mua tai Viét Nam. Tiép tuc
hiéu chinh mé hinh va kiém chimg cho cac con
bao, cac dot gi6 mua va hién tuong muc nudc
dang di thuong do nhidu dong khi 4p s& duogc
thuc hién & nhimg nghién ctru tiép theo.

Léi cam on: Nghién citu ndy duoc tai tro boi Bé Khoa hoc va Céng nghé trong dé tai ma sé
PTPL-CN.35/15. Tdp thé cdc tdc gia xin chdn thanh cam on.
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APPLICATION ROMS MODEL ON SURGE GENERATED BY
TYPHOON AND MONSOON
Nguyen Ba Thuy”’, Pham Khanh Ngoc®, Du Duc Tien®, Tran Quang Tien",
Lars R. Hole®, Nils Melsom Kristensen®, Johannes Rohrs®
(MVietnam National Centre for Hydro-Meteorological Forecasting (NCHMF)
@Norwegian Meteorological Institute (MetNo)

In this study, surge generated by typhoon and monsoon were simulated based on two dimensional
ROMS model. Three simulation cases was selected as typhoon Xangsena (9/2006), typhoon Kalmeagi
(9/2014) and the historical record of spring tide at at Ho Chi Minh city (20/10/2013). The simulated
results show agree well with observation data in on both storm and monsoon cases. Surge generated
by monsoon in spring tide in 20/10/2013 at Saigon river mouth reached 0,4 m which significant con-
tribution in the total water level caused flooding in Ho Chi Minh City.

Key words: Storm surge, typhoon, monsoon.
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NGHIEN CUU NHIET PQ BE MAT TRAI PAT
KHU VUC THANH PHO HA NOI TREN
CO SO DU LIEU ANH VE TINH LANDSAT 8

Lé Viét Hung®, Tran Phic Hung®, Nguyén Binh Phong®
(UPai hoc Tai nguyén va Moi truong Ha Noi
@Vién Vit ly dia cau, Vién Han Lam Khoa hoc va Cong nghé Viét Nam

ién tham hong ngoai nhiét c¢é thé gitp ching ta tinh todn nhiét dé bé mat dat phuc

vu cho nghién cieu khi twong, thuy van, tai nguyén nudc ... Nghién cieu nay sw dung

danh vién tham ciia vé tinh Landsat 8 ¢6 d phdn gidi khéng gian trung binh 30 m, véi
hai kénh nhiét 10 va 11 dé tinh todn nhiét do bé mdt khu vuc Ha Néi. Két qua tinh toan cho thd'y,
khu viee co nhiét do cao tdp trung tai cdc khu do thi, khu cong nghiép. Cac khu vuc co nhiéu cay coi,

mat nwoc... nhiét do thép hon. Két qua tinh toan da duoc doi sanh véi gia tri thuc do tai cac tram

khi tiwgng bé mdt nham phan tich sai s6, danh gid tinh wu viét ciia phwong phap.

Tir khéa: vién tham ho”‘ng ngogqi nhiét, nhiét do bé mat dat, LST, split-windows, Landsat 8, Ha Noi.

1. Dir li€éu va phwong phap nghién ciru

1.1. Dir liéu

Nhiét do bé mat dat (dugc quan trac tai khu
vuc quan tric nhiét 6 dat trong vuon khi tugng)
13 mot yéu td quan tric co ban trong hé thong cac
yéu t6 khi trong duogc thu thap hing ngay tai cac
tram khi tugng bé mat va 13 mot nhan td quan
trong trong nghién ctru vé khi hau, thay van, tai
nguyén nude. Két qua nghién ciru nhiét do bé
mat dat co thé st dung dé nghién ctru hién tuong
“d4do nhiét d6 thi” 1a nguyén nhan dan téi cac
hién twong thoi tiét cuc doan, dién bién nhanh
nhu dong nhiét, dong...; trong tinh toan va xac
dinh can béng birc xa bé mat Trai dt.

Tuy nhién, trén diéu kién thuc té cac quan tric
mit dat chi phan anh diéu kién nhiét cua khu vuc
cuc bo xung quanh tram do [1]. Do chung ta
khoéng thé bd tri cac tram quan tric tai moi diém
v6oi mat do day dac va quan tric lién tuc theo thoi
gian nén s lidu quan tric khong thé phan anh
trang thai thuc té cho mot khu vuc cu thé.

Mot s6 nghién ctru trong va ngoai nudc d sir
dung anh vé tinh dé tinh toan nhiét do bé mit dét.
Tran Thi Van va nnk (2009) nghién ctru xac dinh
nhiét do bé mat do6 thi béng phuong phap vién
tham nhiét v4i hai kénh héng ngoai nhiét 6.1 va
6.2 cua anh vé tinh Landsat-7. L€ Van Anh

(2014) d str dung chi sé phan xa cua thyc vat
NDVI két hop véi hop phan thuc vat dé xac dinh
nhiét d6 bé mat khu vuc thanh phd Hai Phong.
Mot s cac nghién ctru khac nhu ciia France va
nnk (1994) str dung anh vién thim NOAA-11 va
AVHRR dé xac dinh nhiét d6 bé mat khu vuc
Péng Bic Braxin. Javed Mallick va nnk (2008)
st dung anh v¢ tinh Landsat 7 dé xac dinh nhiét
do bé mit khu vyc Delhi.

Landsat 8 mang theo 2 b cam: by thu nhén
anh mit dat (OLI — Operational Land Imager) va
bd cam bién hdong ngoai nhiét (TIRS — Thermal
Infrared Sensor). So véi Landsat 7, Landsat 8 c6
cung do rong dai chup, cung do phan giai anh va
chu ky lap lai (16 ngay) nhung hiéu sut chup
hiéu qua hon.

Dt li¢u anh st dung trong nghién ctru nay
chup vao ngay 01/07/2015, thudc dudng chup sd
127, dong 45 va 46, bao phu toan bd Ha Noi, do
che phu may <10%.

1.2. Khu vwc nghién ciru

Ha Noi la thu d6 va Ia thanh phd 16n nhét Viét
Nam vé dién tich v6i 3328,9 km?. Thu d6 Ha Noi
la @6 thi loai dac biét cua Viét Nam cé vi tri tur
20°53' - 21°23' vi d6 Bic va 105%44' - 106°02'
kinh d6 Pong. Pia hinh Ha Noi thap dan theo
hudng tir Bic xudng Nam va tir Tay sang Dong
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v6i do cao trung binh tir 5 - 20 m so voi muc Trong do:
nuac bién. LA 1a gi4 tri birc xa phd (W/(m2.sr.um)
1.3. Phwong phdp nghién ciru ML, AL 14 hé sé chuyén d6i, dugc cung cap

Trong nghién clru nay nhi¢t 4o bé mit sé dwoc  trong file MTL.txt
tinh toan v6i quy trinh nhu sau: G}é tri s tai hai Qcal 1a gié tri s cua diém anh.
kénh 10 va 11 s€ dugc tinh chuyén sang buc xa
tai dinh khi quyén TOA, sau d¢ tinh chuyén sang Thanh phé Ha Noi

gia tri nhiét d sang tai dinh khi quyén. Cudi cling, ‘ —
str dung phuong trinh spilt-window dé tinh gia tri :
nhiét d6 gan ding tai mat dit. Trong nghién ciru
nay chua ap dung céc phuong phép loai bo anh
hudng cua khi quyén vao viée tinh toan.

Budc 1. Chuyén déi gi tri sb (DN) sang gia
trj birc xa phd (L)

Dt liéu Landsat 8 dugc thu nhan dudi dang
anh s 16-bit, mdi diém anh c6 gid trj tir 1 dén

65535, do d6 can phai chuyén do6i sang gia tri

btic xa phd, 14 gia tri phan anh niang lugng phat

ra tir mdi vat thé dugc thu nhan trén kénh nhiét. Hinh 1. Khu vic nghién ciru
LA =ML.Qcal - AL (1)

Bdng 1. Bdc diém kénh dnh cia Landsat 8 [4]

B6 Cam Kénh énh / irng dung Buge song (um) D6 Phin gidi (m)
Kénh 1 — Sol khi, ving bo 0,433 - 0,453 30
Kénh 2 — Xanh lam 0,450 -0,515 30
Kénh 3 — Xanh 14 0,525 - 0,600 30
Kénh 4 — Do 0,630 - 0,680 30
OLI | Kénh 5 — Hong ngoai gan 0,845 - 0,885 30
Kénh 6 — Can h@)ng ngoai 1,560 - 1,660 30
Kénh 7 — Can hong ngoai 2,100 - 2,300 30
Kénh 8 — Toan sic 0,500 - 0,680 15
Kénh 9 — May ti Cirrus 1,360 - 1,390 30
TIRS | Kénh 10 — Hong ngoai nhiét 103-11,3 100
Kénh 11 — Hong ngoai nhiét 11,5-12,5 100

Bang 2. Cac hé s6 chuyén d6i doi véi hai kénh anh [5]

ML RADIANCE MULT BAND 10 3,3420E-04
ML RADIANCE MULT BAND 11 3,3420E-04
AL RADIANCE ADD BAND 10 0,10000
AL RADIANCE_ADD BAND 11 0,10000

Badng 3. Hé s6 chuyén doi dé tinh todn nhiét @ sang [5]

Kl K1 _CONSTANT BAND 10 774,8853
Kl K1 _CONSTANT BAND 11 480,8883
K2 K2 CONSTANT BAND 10 1321,0789
K2 K2 CONSTANT BAND 11 1201,1442

TAP CHi KHi TUQNG THUY VAN
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Bueée 2: Chuyén déi gid tri birc xa phé sang
nhiét

T K2
5 n (KL 2
In|—+1
. ( L, )
Trong do:

TB 1a nhiét do sang tai dinh khi quyén
(Kelvin)

K1, K2 1a cac hang sé chuyén déi dugc cung
cap trong file MTL.txt.

Bueéc 3: Chuyén doi gid tri nhiét tai dinh khi
quyén sang gid tri nhiét tai bé mat

Str dung phuong phap Split-Window dé hiéu
chinh vé gia tri nhiét d¢ tai bé mat TS theo
phuong trinh sau [5, 6]:

TS = TB (kénh 10) + 2 (TB (kénh10) - TB
(kénh11)) + 1 3)

Trong do

TS: 1a gia tri nhiét 46 bé mat dat (LST)

TB(kénh10), TB(kénh11): 1a gia tri nhi¢t do
sang ¢ hai kénh 10 va 11(Kelvin)

Buéc 4: Thanh ldp ban do phdn bo nhiét dg
bé mat

Két qua tinh toan dugc so sanh vai gia tri thuc
do tai cac tram khi tuong bé mat, sau d6 dua vao

NGHIEN CUU & TRAO DOI

ArcGIS dé 1ap ban d6.

Anh & tinh Landsat &

Man chinh hinh hoo

Chuyén i tir gid tri 56 (D) sang gid tri

biFc x3
Tinh nhiét 36 taidinh
kchi qurysn
¥ac dinh gid trinhiét 36 —
it 35t WNhigt 35 thire do
Lip b3n 45 phin bd
nhigt 35

Hinh 2. Quy trinh xdc dinh nhiét do bé mat dat

2. Thyc nghiém va két qua

Két qua tinh toan nhiét d6 sang tai dinh khi
quyén v6i timg kénh anh 10 va 11 dugc thé hién
trong hinh 3 (gia trj nhiét d6 da dugc quy doi tir
thang nhiét Kelvin sang thang nhiét Celsius).
Nhiét do trung binh & kénh 10 va kénh 11 lan
luot 1a 28,5°C va 24,3°C. Khoang nhiét d6 nho
nhat va 16n nhat 1an lugt 13 22°C - 42°C va 17°C
- 33°C (Bang 4).

Phan bé nhiét do bé mat dat (LST)

Nhigt d§ (d§ C)
— E ]

o

.g}.

TR TR N T

e e e e ]
Nhigt d¢ (dg C)
S -

Hinh 3. Nhiét @6 TB tai dinh khi quyén (a) kénh 10 va (b) kénh 11

Bdng 5. Théng ké co ban gid tri nhiét @ tinh todn bang phwong phdp split-window

Lén nhit (°C) | Nhé nhat (°C) | Trung binh (°C) Do léch chuin
Kénh 10 42 22 28,57 1,72
Kénh 11 33 17 2434 1,29

TAP CHI KHi TUQONG THUY VAN
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Sau khi hiéu chinh nhiét d6 bang phuong
phap split-window cho thiy két qua trung binh

Phan bé nhiét dé bé mat dat (LST)

Tos g

........

Nhiét ¢ (d C)
L= I
ey PP PR

tinh todn trén toan khu vuc 1a 38°C va bién do
nhiét 14 27 - 60°C (Hinh 4, Bang 5).

Hinh 4. Nhiét do bé mdt sau hiéu chinh bcing
phuong phap Split — Window(°C)

Bdng 5. Théng ké co ban gid tri nhiét dé tinh todn bang phirong phdp split-window

Lén nhat (°C)

Nhé nhat (°C)

Trung binh (°C) | P9 léch chuin

Split-Window 60 27

38,04 2,83

Bang 6. Gia tri nhiét do bé mat dat quan trdc tai mot sé tram khi twong (°C)

1h 7h 13h 1%h

Lang 30,6 | 31,4 | 61,6 | 36,0
Ha Dong 30,5 | 32,7 | 650 | 36,5
Ba Vi 30,5 | 34,5 | 69,8 | 359
Son Tay 31,5 | 36,0 | 61,6 | 37,0

Két qua tinh todn da dugc ddi sanh véi két
qua thuc do tai cac tram khi tuong bé mat 1a
Lang, Ha Dong, Ba Vi, Son Tay (Béang 6).

Két qua tinh toan sau khi hi¢u chinh nhiét do
bang phuong phép split-window nay co thé thay
gia tri nhiét do bé mit dat tinh toan béng anh
vién tham d3 dat dugc su chinh xéac hon, phu hop
hon véi cac s6 lidu thue do nhiét do mat déat cling
nhu diéu kién thoi thiét va khi hau cta ving
nghién ctru.

Tai cing thoi diém, ¢ khu vuc d6 thi, khu vuc
ndi thanh noi c6 nhiéu khu dan cu, nha may...
nhi¢t do cao hon so véi & khu vuc ngoai thanh,
noi c6 cac trang cay, bui cd, mat do do thi hoa
thép hon trong ni thanh. Khu vyc c6 mat do do
thi 16n, tap trung dong dan cu, nha may, xi
nghiép c6 nhiét do bé mat dat trung binh dat trén

TAP CHi KHi TUQNG THUY VAN

48°C, nhiét d6 cao nhat xuit hién tai khu vuc
Long Bién dat 60°C. Khu vuc ¢ nhiét do trung
binh trung véi cac khu vue canh tac nong nghiép,
khu vuc c6 tham phu thuc vat va cac khu vuc
song, ho véi nhiét do trung binh cac khu vyc nay
trong khoang 36 - 47°C. Khu vuc c¢6 nhiét do
dudi 36°C 1a cac khu vuc ¢d do cao dia hinh
tuong d6i cao va c6 nhidu rimg, cay cbi nhu khu
vuc nai Tan Vién, khu vuc Mé Linh, nhiét do
thap nhat xuat hién tai khu vic Ba Vi dat 27°C.

3. Két luan

Nghién ctru nay da thanh lap duoc ban d6
phan bé nhiét d6 bé mat cho khu vire Ha Noi tir
anh v¢ tinh Landsat 8 c6 d0 phan giai trung binh,
phan anh ro rang su phan hoéa nhiét do cua khu
vuc nghién ctru. Viée st dung s6 liéu tir vé tinh
Landsat 8 gop phan md rong ngudn sb liéu dbi
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voi quan tric nhiét do bé mat dat véi do phan
giai cao. Trudc ddy di co cic quan tric tir cac vé
tinh khac nhu MODIS nhung d§ phéan giai nho
nén khong phan anh duoc phén b trong khu vuc
nho. P6i v6i anh Landsat 8 co d6 phan giai dat
to1 30 m thi viéc phan anh thyc trang ciia mdt
khu vuc nho tré nén thuan loi, chinh xac hon.

NGHIEN CUU & TRAO POI

Viéc tinh toan nhiét do bé mat dat qua s6 liéu anh
v¢ tinh Landsat 8 dugc thuc hién chi qua mdt sb
bude tinh toan va cho ra két qua nhanh chong.
San phém tinh toan nhiét do bé mat tir anh Land-
sat 8 ¢ thé ing dung trong nhiéu linh vyc, phuc
vu nhiéu myc dich nhu khi tuong 16p bién, khi
hau, thuy van, moi truong.
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ESTIMATION OF LAND SURFACE TEMPERATURE OVER HANOI WITH
LANDSAT 8 SATELLITE IMAGE
Le Viet Hung®, Nguyen Binh Phong®, Tran Phuc Hung®
(DHa Noi University of Natural Resources and Environment.
@Viet Nam Academy of Scienc and Technology.

The remote sensing in the thermal infrared domain can help us to calculate the surface temper-
ature of soil. Its useful for research in the meteorology, the hydrology, the water rvesources... The
image Landsat 8, with spatial resolution of 30 m average, have two temperature channels 10 and 11
can use to calculate the Ha Noi land surface temperature. The results show that the urban areas and
the industrial zones have high-temperature. The temperature lower concentrate the trees area and
water bodies. The resuls from imagerie landsat were matched with the measure insitu, at the surface
meteorological stations. We can analyze and evaluate the advantages of the remote sensing method.

Keyword:thermal infrarved remote sensing, land surface temperature, LST, split-windows, Land-
sat 8, Ha Noi.
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NGHIEN CUU UNG DUNG PHUONG PHAP PANH SO
LUU VUC VAO MO HINH THUY VAN

Bui Pinh Lap - Trung tam Dy béao khi twong thuy van Trung wong

wu vuce lon thanh cac tieu luu viee nho hon, truoc khi co thé thuc hién dwoc cac mo

Hd‘u hét cdc mé hinh todn thiyy van khi trién khai vmg dung déu doi héi phai chia nho
[

phong thity van, nham giam thiéu tac dong theo khéng gian ciia cdc yéu té dau vao
nhu thanh phan dat, thanh phan tham phii va sw bién déng ciia phan bo mua theo khéng gian. Viéc

nghién civu dé tim phwong phdp va xdy dung dieoe mét cong cu c6 kha nang hé thong héa tw dong

phén chia cdc tiéu e viee va mang ledi song diea trén nén tang so liéu DEM ngay cang tré nén can
thiét. Trong bai bdo nay, hé thong danh sé luu vuee Pfafstetter sé duege trinh bay, cdc két qua nghién
cieu dd dwoc trién khai ap dung cho cdc leu viee thude 6 ho chiva om trén hé thong séng Hong, bao
gom cac lwu viee hé Lai Chdu, Son La, Ban Chdt, Hoa Binh, Tuyén Quang va Théc Ba.

Tir khéa: Pdnh s6 heu viee, GIS, hé thong séng Hong, Pfafstetter.

1. Mé dau

Hién nay, trén thé gidi cac nudc tién tién nhu
Anh, My, Phap, Thuy Pién va Nhat Ban déu
dang tmg dung cac mé hinh thuy vin thong sb
phan bd dé tinh toan, du bao dong chay lii trén
lru vue phuc vu cong tac phong chong thién tai,
dac bi¢t 1a trong cong tac theo doi va canh bdo
nguy co 1ii quét co thé xay ra trén cac song sudi
nho. O Viét Nam, trudc su phat trién manh mé
ctia cong nghé thong tin va hé thong thong tin
dia Iy GIS, cic mo hinh thily vin thong s6 phan
b ciing ngay cang dugc nghién ctru va trién khai
g dung nhiéu trong thyc té. Cac mé hinh tiéu
biéu dang duoc trién khai tng dung ¢ Viét Nam
c¢6 thé ké dén nhu mé hinh MARINE (Phap),
HBV (Thuy Dién), WetSpa (Bi), Dimosop (Y)
va WEBDHM (Nhat Ban).

Trong qué trinh trién khai tng dung mé hinh,
dé giam thiéu tac dong theo khong gian cua cac
yéu t6 dau vao nhu thanh phan dét, thanh phan
tham phu va sy bién dong cta phan bé mua theo
khong gian..., hau hét cac mé hinh toan thiy van
hién dai hién nay, déu doi hoi phai chia nh¢ luu
vue 16n thanh cac tiéu luu vue nhé hon, trude
khi ¢ thé thyc hién dugc cic md phong thuy
van. Nhung cach thire phan chia luu vue nhu thé
nao va chia thanh bao nhiéu tiéu luu vyc thi hop
1y van con 1a nhitg cau hoi kho va 12 van dé con
gip nhiéu kho khin khi tmg dung trong thuc té.
Néu cong tac phan chia luu vuc khong hop 1y s&
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dan dén nhimng khé khan trong cong tac hiéu
chinh tham s6 mé hinh va qua trinh gom nudc
dién toan i trong song, tir d6 kéo theo chat
lwong mo phong 1l trén luu vuc cling bi suy
giam.

Viéc nghién cuu, xay dung dugc mot hé
thong phan chia va danh s6 cac tiéu luu vyc dam
bao dugc tinh don nhét, don gian. Co quy luat rd
rang dé c6 thé xac dinh duge trinh ty tich Ity
dong chay trén cac tiéu luu vuc, giam thiéu duoc
tac dong cua cac yéu td dau vao theo khong gian
12 n6i dung cong viée rat can thiét. Trong nghién
ctru nay, h¢ théng déanh sd luu vuc Pfafstetter s&
dugc nghién ciru tng dung, cac két qua nghién
ctru da duoc trién khai ap dung cho cac luu vuc
thudc 6 hd chira 16n trén hé théng song Hong,
bao gém céc luu vuc hd Lai Chau, Son La, Ban
Chat, Hoa Binh, Tuyén Quang va Thac Ba trong
khuon kh dé tai cap Bo “Nghién ciru xay dung
cong ngh¢ du bao I dén cac ho chira 16m trén hé
théng song Héng”.

2. Khai quat vé phwong phéap danh s6 luu
vuc Pfafstetter

Theo Verdin (1996), khai niém vé hé thong
danh s6 luu vuc dugce trinh bay lan dau tién boi
ky su nguoi Brazil, Otto Pfafstetter. Theo do hé
théng danh sd luu vue Pfafstetter duge thuc hién
dua trén co s mang song tu nhién, va tuan theo
quy luat sau.

S thang 05 - 2016



1. Xéac dinh luu vuc song chinh va cac song
nhanh cép 1.

ii. Panh s6 song nhanh, doc theo séng chinh
tir ctra ra dén thuong luu song chon ra 4 song
nhanh 16n nhét va dénh s6 theo tht tu 2, 4, 6, 8.

iii. Danh sb luu vie do truc tiép vao song
chinh theo tha tu 1, 3,5, 7va 9. Luu vuc sd 1 1a
dién tich duoc gidi han tir outlet cuia song chinh
dén outlet cua séng nhanh sb 2, luu vuc s6 3 1a
dién tich dugc gidi han tur outlet séng nhanh )
2 va outlet séng nhanh sb 4, twong tu cho luu vuc
s6 5 va sb 7, luu vue s6 9 ludn 1a dién tich luu
vue dau ngudn cua cac song.

Nhu vay 9 tiéu luu vuc s& dugc tao ra va duoc
danh s6 tir 1 dén 9 theo phuong phép Pfafstetter
cho 1an phan chia thi nhat mic 1 (Hinh 1.a).

Mot tiéu luu vue dat duge & muc 1, co thé tiép
tuc duoc chia nho béng cach 1ap lai vi¢c ap dung
cac quy tic twong tu & mirc 1. Trén hinh 1.a luu
vuc s6 2 thude mirc 1 lai dugce chia nho thanh 4
nhanh song 16n dugc danh s6 theo thtr tu 22, 24,
26, 28 va 5 luu vuc nhép luu khu gitra dugc danh
s6 21,23, 25,27 va 29, két qua viéc phéan chia luu
vue s6 2 xem hinh 1(b), muc 2. Két qua s6 luong
tiéu luu vuc sau khi duoc phén chia & cap do 2 1a
17 Iuu vuc bao gdm 8 luu vyc sau khi phan chia
& cép d6 1 va 9 luu vuc thude luu vue sb 2 sau khi
tiép tuc dugc phan chia ¢ cap d6 2.

Theo cach 1am twong tu, két qua phan chia
tiéu luu vue & muc 3 duoc phan chia tur luu vuc

Miec 2 (b)
Hinh 1. M6 td quy ludt danh sé lwu viee theo phiong phdp Pfafstetter
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Miec 3(c)

s6 24 & muc 2 dugc lam twong tu va trinh bay
trén hinh 1(c), 9 tiéu luu vuc con tir tiéu luu vuc
6 24 & mic 2 lai dugce tao ra va danh s luu vuc
theo thur tu 222, 224, 226 va 228 cho 4 luu vuc
song nhanh va 221, 223, 225,227,229 cho 5 tiéu
lru vue nhép luu khu giira. Ba chit s6 dugc danh
cho tiéu luu vue mirc 3 bao gdm chit sé dau tién
mang y nghia cho tiéu Iuu vue mirc 1, chir s thir
2 mang ¥ nghia cho tiéu luu vuc duge phan chia
& muc 2 va chit s6 cudi ciing 13 vi tri cua tiéu luu
vuc dugc phan chia ¢ muc 3.

3. Ung dung phwong phap Pfafstetter dé
danh s luu vue cho cac hd chira Lai Chau,
Son La, Ban Chat, Hoa Binh, Tuyén Quang
va Thac Ba

Ngoén ngit AML (ARC/INFO Macro Lan-
guage) va ngoén ngir 1ap trinh Fortran 1a hai cong
cu chinh dugc st dung dé hién thuc hoa phuong
phap danh s6 luu vuc Pfafstetter va img dung
cho cac hd chita 16n Lai Chau, Son La, Ban
Chat, Hoa Binh, Tuyén Quang va Thac Ba.

Trong tién trinh tng dung, dau tién cac ham
chuc ning thuy van trong moi truong
ARC/INFO duoc st dung dé xac dinh luu vuc
phan nuéc ciia 6 hd chira 16n tir ban @6 DEM va
cét tach thanh 6 luu v doc 1ap dé chuan bi danh
s6 luu vuc theo phuong phap Pfafstetter. Tiép
theo cac ban d6 hoi tu dong chay va ban do xéac
dinh khoang cach dong chay tai cac 6 ludi dén
mat cit ctra ra cta 6 luu vuc lan luot duogce tao ra
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thong qua 2 ham chtic nang FLOWACCUMU-
LATION va FLOWLENGTH trong moi truong
ARC/INFO. Ngudng 500 km? cho luu vuc hd
Tuyén Quang, Hoa Binh, Son La, 300 km? cho
luu vue hd Lai Chau, Thac Ba va 50 km? cho luu
vuc ho Ban Chat duoc sit dung dé xac dinh mang
ludi séng sudi dudi dang raster va dang vector
cho 6 luu vuc ho thong qua 2 ham chirc ning
STREAMLINK va STREAMLINE. Céc két qua
dat dugc trong mdi truong ARC/INFO sé€ dugc
chuyén d6i sang dinh dang ASCII théng qua 1énh
UNGENERATION.

Mot chuong trinh mi hoa bang ngén ngir 1ap
trinh Fortran dugc st dung dé 1am nhiém vu xéc
dinh toa d6 xuit nudc cta 9 luu vuc theo phuong
phép Pfafstetter tur cac thong tin thu dugc trong
moi truong ARC/INFO duéi dinh dang ASCII.

Cubi cung 9 tiéu luu vuc mutc 1 s& duogc tao
ra thong qua céac 1énh phan tach luu vuc trong
moi truong ARC/INFO dua trén cac két qua vé
toa do xuat nudc thu duoc. Hinh 2 12 mot doan
ma AML minh hoa tién trinh tng dung phuong
phap Pfafstetter cho 6 luu vuc hd chia 16n Béc
B6, dugc nhom nghién ctru thuc hién dé tai cép
Bo “Nghién ciru xdy dung cong nghé du bao lii
dén cac hé chiva I6m trén hé thong séng Hong”,
Trung tam Dy bao Khi tuong Thuy van Trung
uong thuc hién.

Tién trinh trén c6 thé duoc thuc hién hién lap

lai cho céc tiéu luu vuc murc 2 hodc mirc 3, cho
dén khi cac tiéu luu vuc duoc phan chia c6 dién
tich luu vie nho hon dién tich 16n nhat cho phép
dé c6 thé dap ung duoc diéu kién ing dung trong
mo hinh thuy van (6 6 luu vuc hd chira 16n dién
tich cho phép 1a < 3000 km? cho 1 tiéu luu vuc).
Hinh 3 13 két qua ing dung hé thong danh sb
luu vuc Pfafstetter cho luu vuc hoé Ban Chat,
theo d6 9 luu vuc tir luu vuce 16n di duge danh sb
va tach roi dé c6 thé san sang ing dung mé hinh
Marine vao tinh toan dong chay tir mua.

&label LS@
grid
setwindow wsheds
setmask wsheds
/* acc = flowaccumulation(dir)
dis = flowlength(dir)
net%threshold% = con (acc > %threshold%, 1)

link = streamlink ( net%threshold%, dir)
net_acc = int( zonalmax(link, acc) )
buildvat net_acc
net_dis = int( zonalmin(link, dis) )
buildvat net_dis
1k = streamline(link, dir, link)
lacc = streamline(net_acc, dir, net_acc)
ldis = streamline(net_dis, dir, net_dis)
1%threshold% = streamline(net%threshold%, dir

q
ungenerate line lk

ungenerate line lacc
ungenerate line ldis

1%threshold%. txt
a¥%threshold®.txt
d¥threshold¥.txt

&workspace %home%
/*
&return
Hinh 2. Md AML dwoc sir dung dé trién khai
phan tach, danh sé cdc tiéu heu viee cho
6 ho chita Iom Béc Bo

X:1.51329 ¥:4.35532 dx:1.51329 dy:4.35532 Dist 4.61073

Hinh 3. M6 td tién trinh danh s6 luu viee trong méi triecong ARC/INFO cho lwu vue ho Ban Chat
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Tién trinh danh sb cho céc luu vuc & muc 2 va
muc 3 theo phuong phap Pfafstetter dugc tu
dong thuc hién khi muc 1 hoan tat dua trén co s
cac thong tin dugc khai bao trong file
Numbered.info, xem hinh 4.

Muc_danhso: 3

Mucl: 0, 1, 0, O, O, 1, 1, 1, 1
Muc2 2: 1, 1, 1, 0, O, O, 1, 0O, O
Muc2 6: 0, 0, O, O, O, O, O, O, O
Muc2 7: 0, 0, O, O, O, O, O, O, O
Muc2 8: 0, 0, O, O, O, O, O, O, O
Muc2_9%: 0, 0, 0, O, O, O, O, O, O
END

Hinh 4. Cau triic file Numbered.info dwoc siv
dung dé phan chia luu viee theo Pfafstetter

NGHIEN CUU & TRAO DOI

Bién kfs duoc sir dung trong cac chuong trinh
AML va trong chuong trinh fortran dé luu trit
cac gia tri trong file Numbered.info, néu céc gia
tri kfs dugc gan bang 1 trong hang Mircl ¢6
nghia la s€ c6 cac luu vuc con & mirc 1 s€ duoc
sir dung dé tiép tuc chia nho xudng mirc 2, hang
murc 1: ctia hinh 4 cho th'fly cac luu vuc con s6 2,
$6 6,56 7, s6 8 va 6 9 s& duoge tiép tuc chia nho
xudng cap tiép theo, cac hang Mtrc2 2, Mirc2_6,
Mic2 7, Muc2 8 va Muc2 9 la cac hang chua
thong tin dé tiép tuc chia nho luu vuc xudng mirc
3. O hang Mtrc2_ 2 cac luu vuc s6 21, 22, 23 va
27 lai duoc tiép tuc chi nho Xuéng muc 3, cac
hang con lai luu vuc chi dung lai & muc 2.

Hé théng danh sb luu vuc Pfafstetter da duoc
{mg dung thanh cong cho cac luu vuc ctia 6 hd
chtra 16n Bic Bo. Dudi day 1a 2 két qua tng
dung cho 2 luu vuc dai dién 1a ho Son La va hd
Tuyén Quang.

Bdng 1. Két qua trng dung hé thong danh sé luu viee Pfafstetter cho luu vue ho Son La

Mi | Dién tich | P9 cao TB | D9 doc ez A
lru vire (i(mz) : (m) i% ) Céc tiéu luvu vue ho Son La

1 1050 756

2 809 722

3 901 645

4 730 761

5 310 876

6 2674 1019

7 458 954

8 509 866

9 1772 882
Tong 9213

Két qua trén bang 1 cho thay:

- Téng dién tich luu vuc hing nudc cua hd
Son La duoc xac dinh 1a 9213 km?, luu vuc ¢o
thoi gian tap trung nudc 16n nhat dén tuyén dap
Son La 14 luu vuc $6 9 (Iuu vire ving thugng luu
song Nam Muc); 4 luu vuc song nhanh 16n nhét
8, 6, 4, 2 dugc xac dinh tuong ung 1a luu vuc
song Nam Mou, song Nam Na, song Nam Ma va
song Nam Mudi.

- Khi mua roi xubng luu vuc hd Son La thi
trinh tu tich lity dong chay trén cac tiéu luu vuc

s€1a9,8 —» 7,6 >54— 32— 1.Conghiala
dong chay sé& bat dau tir luu vuc 9 (ving thuong
ngudn séng Nam Mirc) chay qua cac luu vuc sb
7,6 5, 86 3, s6 1 dé vé dén tuyén dap Son La,
trong qud trinh tich lily dong chdy cac luu vuc
$6 8,6,4,2s8bo sung nudc cho dong chinh tai
clra ra cua cac luu vuc $6 9, 7,3, 5, 1.

Quy luat tich lity dong chay trén ciing tuong
tu nhu d6i véi luu vue hd Tuyén Quang (xem
bang 2) va 4 luu vuc hd con lai, day 1a vu diém
16n nhat ctia hé thong danh sb luu vuc Pfafstetter,
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nhd quy luat danh sb luu vire don nhit vard rang  gom nude dién toan lii trong séng tré nén don
nay ma cong tac thiét ké, xdy dung thuat toan  gian hon rit nhiéu.

Bang 2. Két qua iing dung hé thong danh so lwu viee Pfafstetter cho lieu vee ho Tuyén Quang

Mi Dién tich P cao TB | Pj dée Lo N
lru vire ('kmz) y (m) i%) Cic tiéu luu vue ho Tuyén Quang
1 260 360 42 .27

2 2291 573 40

3 2462 611 44

4 2747 934 43

5 94 515 46.

6 1230 908 47

7 2450 1332 39.

8 757 1479 35

9 1175 1484 35

Tong 13466
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Hinh 5. Két qua mé phong dong chay lii dén ho trude va sau khi siv dung ky thudt phdn chia
luu viee Pfafstetter
4. Mot so két qua nghién ctru dién hinh cho 6 ho chira 16n Lai Chau, Son La, Ban Chét,
Mo hinh thuy van thong s phan bd Marine, Hoa Binh, Tuyén Quang va Thac Ba. Két qua
két hop véi phuong phap dién toan dong chay  tng dung cho thay, phuong phép danh s luu vuc
trong song Muskingum - Cunge da dugc nghién  Pfafstetter dd gop phan cai thién dang ké chat
ctru ung dung dé mo phong dong chay dén ho  lugng mo phong cua hé thdng du bao. Cong tac
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hi¢u chinh thong s6 ctia mé hinh dic biét 1a mo
hinh Marine tré' nén d& dang hon nhiéu do céac
tiéu luu vue duge phéan chia kha hop 1y va co quy
luat rd rang, $6 lugng cac tiéu luu vuc duge phan
chia luén phan anh dung quy luat dong chay thuc
té, du dé c6 thé kiém soat duogc toan bd qua trinh
nhap luu cua luu vuc.

Quy luét phan chia va danh s6 luu vuc don nhét
da gitip cong tac thiét ké, xay dung thuat toan gom
nude va dién toan lii trong song duoc dé dang hon
nhiéu va co thé d& dang tmg dung trién khai cho
cac luu vuc khéc. Dudi day 1a mot s6 két qua mo
phong dong chay 1ii dén hd trude va sau khi sir
dung k¥ thuat phan chia luu vuc Pfafstetter.

Két qua mo6 phong dong chay 1t dén hd Son
La (tai tram Ta Bu) va dén hd Tuyén Quang (tai
tram Bic M@) khi chua sir dung k¥ thudt phan
chia luu vuc Pfafstetter (hinh 5a, 5¢) va khi st
dung k¥ thuat phan chia luu vuc Pfafstetter (hinh
5b, 5d) da cho thay: chat lugng md phong dong
chay 1d sau khi st dung k¥ thuat Pfafstetter da
duogc cai thién rd rét, dac biét 1a kha ndng mo
phong dinh [

NGHIEN CUU & TRAO POI

5. Két luan

Phuong phéap danh sb luu vuc Pfafstetter 1a
mot trong nhitng phat hién nghién ctru rng dung
mang tinh méi thuoc dé tai “Nghién citu xdy
dung cong nghé di bdo lii dén cdc ho chira I6n
trén hé thong séng Hong”. Két qua ung dung
cho thay di cai thién dang ké chat luong mo
phong dong chay i dén cac hd chira 16n trén hé
thdng song Hong.

Phuong phap danh sb luu vuc Pfafstetter
gitip cong tac hiéu chinh thong s6 mé hinh mua
dong chay tré nén dé dang hon nhiéu do céc tiéu
luu vuc dugce phan chia kha hop 1y va cé quy luat
rd rang, ) lugng céc tiéu luu vuc duoc phan
chia luén phan anh ding quy luat dong chay thuc
té, du dé c6 thé kiém soat dugc toan bd qua trinh
nhép luu cua luu vuc.

Quy luat phan chia va danh s6 luu vyuc don
nhit gitp cong tac thiét ké, xay dung thuat toan
gom nudc va dién toan lii trong song duoc dé
dang hon va c6 thé dé dang tmg dung trién khai
cho cac luu vuc khac.
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RESEARCH AND APPLY OF THE BASIN NUMBERING SYSTEM IN
HYDROLOGICAL MODELING
Bui Dinh Lap - The National center for Hydro-Meteorological Forecasting
Before conduction of hydrological simulations, most of the hydrologic mathematical modelings

require to divide a large basin into sub-basins in order to minimize spatial impacts of inputs such
as soil composition, vegetation composition, and spatial distribution of rainfall. The studies and ex-
ploration of methods and tools which are capable to systematize, automatic divide of sub-basin and
river network based on the digital elevation model (DEM), have been increasingly necessary. In this
paper, the basin numbering system Pfafstetter, will be presented, the study outcomes have been ap-
plied for the basins of 6 large reservoirs in Red River system, including reservoirs of Lai Chau, Son
La, Ban Chat, Hoa Binh, Tuyen Quang, and Thac Ba.
Key word: Numbering basin, GIS, Pfafstetter, Red River system.
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TiNH HINH KHi TUQONG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUONG NONG NGHIEP,
THUY VAN THANG 4 NAM 2016

ao hon trung binh nhiéu nam. Trdi lai, & cdc tinh phia nam, dac biét khu vuc tir Pa

Trong thang, khu viee Béic B xudt hién nhiéu ngdy muwa nén tong lwong mua phé bién
¢

Nang deén Binh Thudn va Nam B¢ nhiéu noi ca thang khong co mwa. Khu vuc mién

Dong Nam B¢ nang nong xuat hién kéo dai ca thang, mot so thoi diem pham vi nang nong con lan

sang ca khu viee Tdy Nguyén va mién Tay Nam Bo, do vy tinh trang khé han ¢ cac khu viec trén dién

ra o muc do kha nghiém trong.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét

+ Khong khi lanh (KKL)

Trong thang xudt hién mot dot KKL cu thé
nhu sau: Do tac dong cia dot gié mua dong béc
vao dém ngay 17, sang ngay 18/4 nén khu vuc
vinh Bic B dé c¢6 gio dong bac manh cap 6, giat
cip 7 - 8. Bién dong, do tac dong ciia KKL nén
troi da chuyén rét vé dém va sang trong ngay 18,
nhiét d6 cao nhét giam phé bién tir 2 - 4 do so véi
nhiing ngay trudc.

+ Nding nong

Do anh hudng cta ving ap thap nong phia tay
nén khu vyce tir Nghé An dén Phu Yén da ¢6 néng
noéng dién rong tur ngay 13 - 17/4 voi nhiét do
cao nhat ngay phd bién tir 35 - 38°C, mot s6 noi
thudc vung nui trong ngay 16/4 con vuot ngudng
40°C d6 nhu Tuong Duong 41,8°C, Huong Khé
(Ha Tinh): 40,9°C, Tuyén Hoa (Quang Binh):
41,0°C.

Ciing do tac dong ctia ving ap thap nong phia
tay nén khu vuc Tay Bac Bo ciing xuét hién ning
nong tr ngay 10 - 12/4 va tr ngay 15 - 17/4 véi
nhiét do cao nhat phé bién tir 35 - 37°C.

Trong thang 4/2016, cac tinh Pong Nam Bo
ca thang lién tyc xdy ra ning nong v6i nhiét do
cao nhat phd bién tir 35 - 38°C. Tir ngay 11/4,
ning nong ciing lan ra cac tinh Tdy Nam B va
Tay Nguyén. Do tinh trang khong mua va ning
nhiéu nén tinh trang kho han tai khu vuc van
chua duoc cai thién.

2. Tinh hinh nhiét do

Nhiét do trong thang 4/2016 trén pham vi

TAP CHi KHi TUQNG THUY VAN

toan qudc phd bién van cao hon so véi trung binh
nhiéu nim (TBNN) tir 0,5 - 1,5°C, riéng mot s6
noi thugc Tay Bic va Tay Nguyén nhiét d6 con
cao hon 2°C so voi TBNN.

Noi c¢6 nhiét do cao nhét 1a Tuwong Duong
(Nghé An): 41,8°C (ngay 15).

Noi c6 nhiét do thap nhét 1a Sa Pa (Lao Cai):
10,7°C (ngay 3).

3. Tinh hinh mwa

Trong thang 4, tai Bac B ¢6 nhiéu ngay mura,
dang cht y 1a dot mua tir ngay 18 - 25/4 do anh
huong cua khong khi lanh tang cudong két hop
v6i hdi ty gio ti muc 1500 - 5000 m nén Bic Bo
d3 c6 mua, mua vira c6 noi mua to va dong, tong
luong mua phd bién tir 80 - 160 mm, mot sb noi
tai Quang Ninh nhu Moéng Cai, Tién Yén, Bai
Chay tong luong mua xap xi dat 200 mm.

Khu vuc tir Thanh Héa dén Thira Thién Hué
cling do tac dong cua ranh ap thap bi nén nén lién
tuc c6 mua rao va dong tur ngay 21 - 25/5.

Trong thang 1a thoi doan chuyén mua, mot
s6 noi da xay ra mua d4 nhu Sa Pa (Lao Cai)
ngay 21/4, Nghé An ngay 21/4, Quang Nam vao
ngay 23/4.

Tong lugng mua trong thang 4/2016, tai khu
vuc Bic B phé bién cao hon so véi TBNN tir
20 - 40%, khu vuc tir Thanh Héa dén Thira Thién
Hué thap hon so véi TBNN tir 30 - 60%, khu vire
tir Da Néng dén Binh Thuan va Nam B0 ca théang
hau nhu khéng c6 mua; khu vic Tay Nguyén
trong thang mua chi xuét hién cuc bd véi luong
khong nhiéu, nén tinh trang thiéu hut mua khu
vyc nay van dién ra tram trong.

Noi ¢6 luong mua thang cao nhét 1a Moéng
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Céi (Quang Ninh): 220 mm, cao hon TBNN Ia
108 mm.

Noi ¢6 lugng ngay cao nhét trong thang 1a
Ctra Ong (Quang Ninh): 112 mm (ngay 22).

Nhiéu noi tai khu vuc tir Da Ning dén Binh
Thuan va khu vuc Nam B§ tiép tuc ca thang hau
nhu khong c6 mua.

4. Tinh hinh ning

Téng s6 gid ning trong thang trén pham vi
toan qudc phd bién cao hon so v6i TBNN cling
thoi ky; ngoai trir khu vuc phia déng Bic Bo phd
bién ¢ mirc thap hon so véi gia tri TBNN cing
thoi ky.

Noi ¢6 s gio néng cao nhat 12 Bac Liéu (Bac
Li€u): 318 gio, cao hon TBNN la 23 gio.

Noi ¢6 s6 gio nang thap nhit 1a Son Pong
(Bic Giang): 44 gio, thip hon TBNN 1a 52 gid.

KHI TUQNG NONG NGHIEP

Nhin chung diéu kién khi tugng nong nghiép
trong thang 4/2016 & hau hét cac ving phia Béc
déu tuong ddi thuan loi cho san xuit nong
nghiép do nén nhiét cao (cao hon TBNN tir 0,5 -
2,7°C), s6 gio nang nhiéu, lugng mua va sd ngay
mua di ting dang ké. Khu vuc Nam Trung B9,
Nam B¢ van khong c6 mua hodc lugng mua
khong dang ké, tinh hinh han han va xam nhap
mén van tiép tuc gia tang, khu vuc Tay Nguyén
d3 bat dau c6 mua, lwong mua kha tuy nhién do
anh hudng cia cac dot ning nong lam lugng boc
hoi ting cao, nhiéu khu vuc van khong c6 nudce
cho san xuat nong nghiép.

Trong tdm cuia san xuat nong nghiép trong
thang 4 1a tap trung cham soc céc loai cay trong
vu dong xuédn & cac dia phuong phia Bic; thu
hoach Itia, hoa mau déng xudn va gieo trong laa
he thu ¢ cac dia phuong phia Nam.

Tinh dén cudi thang, ca nudc dd gieo cdy
dugc trén 3072,1 nghin ha lua déng xuan, bang
99,3% cung ky nam trudc, trong do6 cac dia
phuong phia Bic gieo cy 1147,6 nghin ha, bang
99,6%; cac dia phuong phia Nam gieo ciy
1924,5 nghin ha, bang 99,1%.

1. Poi véi cay lia

TiNH HINH KHi TUQNG THUY VAN

- Céc tinh mién Biéc: Hoat dong trong tam
trong thang ctia cac dia phuong mién Bic 1a tap
trung cham soc, phong trir sdu bénh cho lua va
rau mau vu dong xuan. Hién nay céc dia phuong
phia Bic di co ban hoan thanh cong tac gieo
trong lta vu dong xuan, trong d6 cac dia phuong
ving Pong bing séng Hong gieo cdy 545,2
nghin ha, bang 98,7% so cing ky. Dién tich lua
vu déng xuan nam nay thap hon cung ky chu yéu
1a do cac dia phuong chuyén muc dich sir dung
dét. Hién nay, thoi tiét tuong ddi thuan loi, mot
s6 con mua dau mua dem nudc tudi dén nhiing
chan rudng cao, han ché phéin nao tinh trang kho
han, tao diéu kién cho laa sinh truong va phat
trién t6t, nhimg tra lta som va tra trung dang &
giai doan lam dong, tra mudn dang d¢é nhanh r¢.
Mot s it dién tich & dia ban mién Trung da bat
dau trd, chin.

- Cac tinh phia Nam: Hién nay da thu hoach
duoc gén 1,6 triéu ha lha dong xuéan, chiém hon
80% dién tich xubng gidng. Trong d6 ving Pong
bang song Ctru Long (PBSCL) thu hoach duoc
1.426,3 nghin ha, chiém 92% dién tich gieo cay
va bang 93,2% so cung ky. Theo bao céo so b,
ning suat laa toan ving PBSCL nam nay dat
67,2 ta/ha, giam 4 ta/ha (- 5,7%) so véi vu dong
Xudn trude va giam o tit ca cac tinh trong ving
do anh hudng cua kho han, xam nhdp méan; Nhu
vay, cung voi dién tich giam 8,5 nghin ha, nén
san lugng lta dong xuan ca vung DPBSCL udc
tinh dat 10,4 triéu tan, giam gﬁn 700 nghin tan
(-6,2%) so voi nam 2015. Dién tich bi thiét hai
trén 70% san lugng 1a trén 142,6 nghin ha, chiém
9,2%. Dién tich bi thiét hai tor 50 - 70% san
lugng 1a 65,8 nghin ha, chiém 4,2%. Dién tich
bi thi¢t hai tor 30 - 50% san lugng 1a 952 ha,
chiém 0,1%. Ngoai ra nhi¢t do cao ciing lam
giam sy tich lily chat kho cua cdy laa, nhiéu dién
tich bi nhiém sau bénh 1am hat lua bi 1ép nhiéu
va anh huong dén ning suit dién tich thiét hai
mot phén (dudi 30% san luong) 1a 8,8 nghin ha,
chiém 0,6% . Mot s6 tinh bi giam san lugng 16n
nhu Bén Tre thiét hai trén 86 nghin tan; Tra Vinh
giam 169 nghin tan. Kién Giang giam trén 312
nghin tdn; Long An giam 105 nghin tin; Hau
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Giang giam trén 67 nghin tan.

Lua dong xuan & cac vung khac cling bit dau
cho thu hoach, wdc nang suét trén dién tich thu
hoach giam so cing ky do khé han, thiéu nudc
tudi (Binh Pinh dat 66,4 ta/ha, giam 2,2 ta/ha;
Phu Yén dat 65 ta/ha, giam 5 ta/ha; Khanh Hoa
dat 60 ta/ha, giam 3 ta/ha).

Trén nhiing chan rudng lua dong xuan da thu
hoach tai PBSCL, ba con nong dan tranh thu cay
x6i dat dé xudng gidng vu hé thu sém. Tinh dén
cubi thang, toan ving gieo cay dat 628,4 nghin
ha, bing 97% so cung ky. Do dic thu thoi tiét vu
he thu nam nay khéc nghiét, tinh hinh han han
va nhiém min van tiép dién nén nganh nong
nghiép cac tinh khuyén cdo nong dan chuyén
sang trong mau hodc nudi thuy san luan canh
trén rudng lua. Hién nay, lua he thu dang ¢ giai
doan ma dén trd, cay lua sinh truéng va phat
trién kha; Sau bénh ngoai dong chu yéu 1a bo tri,
sau cudn 14, rdy nau.... nhung ¢ muc nhe.

Tinh hinh han han, nhi®m méan: Cac tinh mién
Nam dang trai qua dot ning ndng, han hén,
nhiém min nghiém trong. Theo b4o c4o cua Chi
cuc Phong, chdng thién tai khu vic mién Trung
va Tay Nguyén, Chi cuc Phong, chéng thién tai
khu vuc mién Nam, thiét hai do han han va xam
nhap man ¢ khu vuc Nam Trung B§, Tay
Nguyén va Pong Nam B¢ (cac tinh PBSCL,
Ninh Thuan, Binh Thuan, Kon Tum, Gia Lai,
bik Lik, Pak Nong) tinh dén cudi thang nhu
sau:

- Thiét hai vé lua: 240.539 ha;

- Thiét hai vé hoa mau: 18.370 ha;

- Thiét hai v& cay an qua: 56.091 ha;

- Thiét hai vé cay cong nghiép: 104.511 ha;

- Thiét hai vé thuy san: 5.641 ha.

Tinh hinh han han van kéo dai s& anh huong
nghiém trong té1 san luong ca phé nién vu
2016/2017. O Tay Nguyén han han khong c6
nude va khong di nudc tudi ca phé bit dau kho
héo. Vuon thiéu nude bat dau rung qua.

Han han s& tiép tuc kéo dai dén vu he thu
2016, du kién & cac tinh Khanh Hoa, Ninh

TAP CHI KHi TUQONG THUY VAN

Thuan, Binh Thuén s€ c6 khoang 40.000 ha dat
laa phai dimg san xuat (Khanh Hoa 10.000 ha,
Ninh Thuén 10.000 ha, Binh Thuén 20.000 ha).
Tinh trang han hén, thiéu nude cho cay tré)ng s€
anh huong dén cac dia phuong khac trong khu
vuc. Ngoai ra, nude sinh hoat cho nguoi dan bi
thiéu hut, cac tinh bi anh huéng nhiéu 1a Ninh
Thuan, Binh Thuan, Khanh Hoa va Phi Yén.

2. Poi v6i cac loai rau mau va ciy cong
nghiép

Tinh dén cubi thang, ca nudc da gieo trong
dat hon 704,6 ngan ha cay mau luong thyc, giam
7,6% so cung ky nam trudc. Trong do: Cay ngd
dat gan 449 ngan ha, Khoai lang dat 75,9 ngan
ha, Sin dat hon 174,3 ngan ha. Ciy cong nghiép
ngin ngay dat tong dién tich gan 295 ngan ha,
bang 83,1% so véi cung ky nam trudc, trong do:
Dién tich dau twong dat 38 ngan ha, Lac dat gém
141 ngan ha, Mia dat 79,2 ngan ha, Thudc 14 dat
15 ngan ha. Gieo tréng rau, dau cac loai dat
521,1 ngan ha.

Ché 16n nay chdi & Moc Chau, Ba Vi, sinh
trudng trung binh, dat &m trung binh.

Ngb6 dang trong ky 14 thtr 7 & Lang Son, sinh
truong trung binh.

Tai Hoai Btrc ngd va lac n¢ hoa, sinh trudng
kha. Tai Yén Dinh lac hinh thanh cu, dau tuong
qué chinh; sinh truong trung binh, dat 4m trung
binh.

O T4y Nguyén ca phé dam chdi, sinh truong tot,
dat am trung binh. Ca phé Xuan Loc hinh thanh
qua, trang théi sinh truong trung binh, dat 4m.

Déng 16c va mua da xdy ra vao cudi thang 4
va dau thang 5 tai Lao Cai, Cao B@ing, Gia Lai,
Da Lat... cling da gay thiét hai cho hoa mau va
cay cong nghiép.

3. Tinh hinh sdu bénh

- Pao 6n c6 bong hai chil yéu tai cac tinh
DBSCL, Duyén hai Nam Trung B9, Pic Lic,
Pic Nong véi tong dién tich nhiém 6.550 ha.

- Pao 6n 1a hai chu yéu tai cac tinh trén toan
qudc vé6i tong dién tich nhidm 22.053 ha, trong
d6 dién tich nhiém ning 858 ha.
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- Bénh bac la: Téng dién tich nhiém 5.909 ha,
dién tich nhiém ning 8 ha. Bénh tap trung tai cac
tinh PBSCL.

- Chuot: Téng dién tich hai 11.497 ha, trong
d6 dién tich nhiém ning 747 ha; Dién tich mat
tréng 0,5 ha tai Hai Phong. Chudt hai trén ca
nudc.

- Kho van hai lta: Bénh xuét hién & cac tinh
phia Bic, Duyén hai Nam Trung B9, Pik Lik,
Pik Nong va PBSCL véi tong dién tich 11.483
ha, dién tich nhiém nang 181 ha.

- Bénh lem 1ép hat: Dién tich nhiém 9.300 ha,
dién tich nhiém ning 402 ha tap trung tai Duyén
hai Nam Trung B9, bik Lik, Gia Lai, bik
Nong, PBSCL.

- Ry nau - ray lung trang: Tong dién tich
nhiém 19.004 ha, dién tich nhiém ning 313 ha.
Tap trung chi yéu tai PBSCL, Quang Binh,
Quang Tri, rai rac tai cac tinh mién Trung.

- Sau cudn 14 nho: Gay hai chu yéu tai cac
tinh PBSCL vdi tong dién tich nhiém 4.207 ha

- Sau duc than: Dién tich nhiém sau non 1.466
ha. Sau non gay hai chu yéu tai PBSCL.

- Nhén gié hai rai rac & cac tinh Bac Liéu,
Kién Giang, Pong Thap, Hau Giang véi tong
dién tich 3.820 ha.

- Oc buou vang hai lta voi dién tich 12.832
ha, dién tich nhiém ning 274 ha tap trung chu
yéu & cac tinh Bic Bo, DBSCL.

- Vang 14 hai rai rac ¢ cac tinh DPBSCLv&i
téng dién tich 4.610 ha, dién tich nhiém ning
102 ha.

TINH HINH THUY VAN

1. Bic B)

Trong thang 4, thuong luu hé thong song
Hong - Thai Binh xuét hién mot dot 1d nho véi
bién do tir 1,5 - 2,5 m vao ntra cudi cua thang;
Muyc nudc cac song ¢ ha du tiép tuc chiu anh
huong boi thuy triéu va sy diéu tiét cua ho chira
thuong ngudn. Ngudn dong chay trén song Gam
dén hd Tuyén Quang va trén song Thao tai Yén
Béi & mirc x4p xi trung binh nhiéu nim (TBNN);
trén song Pa dén ho Son La 16n hon TBNN

TINH HINH KHi TUQNG THUY VAN

khoang 76%, dén ho Hoa Binh 16n hon TBNN
khoang 290% (do diéu tiét phat dién ting cudng
ciia hd Son La); dong chay ha du song Lo tai
Tuyén Quang nho hon TBNN la -9%; ha du song
Héng tai Ha Noi cao hon TBNN 1a 56% do diéu
tiét ciia cac ho thuy dién thugng ngudn.

Trén song Ba, myc nudc cao nhat thang tai
Mudng Lay 1a 206,38m (1h ngay 1), thip nht
la 195,46 m (1h ngay 30), trung binh thang la
200,26 m; tai Ta Bu muc nudc cao nhét thang la
110,89 m (7h ngay 1); thap nhat 12 105,01 m (7h
ngay 22), trung binh thang 1a 108,30 m. Luu
luong 16n nhit thang dén hd Hoa Binh 1a 2790
m?/s (1h ngay 28), nho nhit thang 1a 139 m?/s
(7h ngay 21); luu lugng trung binh thang la 1550
m?/s, 16n hon 290% so véi TBNN (398 m?/s)
cung ky. Luc 19 gio ngay 30/4 muc nudc hd
Son La la 195,28 m, cao hon cung ky nam 2015
(190,50 m); ho Hoa Binh Ia 104,50 m, thip hon
cung ky ndm 2015 (113,01 m) la 8,51 m.

Trén song Thao, tai tram Yén Bai, muc nudc
cao nhat thang 1a 29,15 m (7h ngay 23); thap
nhét 12 24,50 m (16h ngay 12), trung binh thang
1a 25,42 m, cao hon TBNN cung ky (24,37 m) la
1,05 m.

Trén song Lo tai Tuyén Quang, myc nudc cao
nhit thang 13 17,65 m (4h ngay 23); thdp nhit
15,01m (1h ngay 17), trung binh thang la 15,92
m, thap hon TBNN ciing ky (16,06 m) 13 0,14 m.

Trén song Héng tai Ha NoOi, muc nudc cao
nhét thang 1a 2,80 m (4h ngay 25), thip nhat 13
1,48 m (1h ngay 20); trung binh thang 1a 2,0 m,
thip hon TBNN (2,78 m) 1a 0,78 m, cao hon
cung ky nam 2015 (1,74 m) 1a 0,26 m.

Trén hé théng song Thai Binh, muyc nudc cao
nhat thang trén séng Cau tai Pap Cau 142,01 m
(1h ngay 24), thap nhét 0,39 m (7h ngay 9), trung
binh thang 1a 0,98 m, cao hon TBNN cung ky
(0,88 m) 1a 0,10 m. Trén song Thai Binh tai Pha
Lai muc nudc cao nhét thang 1a 1,48 m (19h
ngay 23), thdp nhit 0,25 m (18h ngay 1), trung
binh thang la 0,81 m, cao hon TBNN cung ky
(0,70 m) 1a 0,11m.

2. Trung Bo va Tay Nguyén

TAP CHi KHi TUQNG THUY VAN
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PAC TRUNG MOT SO YEU TO KHi TUQNG

6 Nhiét dd ( °C) D) Am (%)
thor . , Cao nhét Thfip nhét ,
TEN TRAM Trung | Chuan Trung | Thap
tu binh sai Trune | Tuvét . Trung | Tuvét . binh nhat | Ngay
bioh | a6 | N | g | adi | New
1 [Tam Buong 233 2,0 29,6 | 344 16 18,5 | 16,0 20 76 29 15
2 |Muong Lay (LC) 25,8 1,1 34,1 | 39,0 16 20,7 | 19,0 7 76 27 16
3 |SonlLa 25,2 24 32,1 | 36,5 17 20,1 17,8 22 72 26 16
4 [SaPa 19,6 2,6 24,0 | 28,5 16 16,0 | 10,7 3 71 31 16
5 |Lao Cai 26,5 2,5 31,0 | 37,0 16 234 | 19,8 19 79 35 16
6 |Yén Bai 25,1 1,8 28,2 | 329 16 23,1 19,4 19 90 54 18
7 |Ha Giang 25,9 2,5 30,2 | 36,7 16 23,0 | 194 18 81 40 18
8 |Tuyén Quang 25,7 2,1 29,1 | 33,5 26 23,5 | 20,0 18 84 43 18
9 [Lang Son 24,2 2,1 28,2 | 32,8 10 21,5 | 17,3 18 85 53 25
10 |Cao Béng 25,1 2,2 30,7 | 39,5 16 21,7 | 16,3 18 81 38 26
11 |Thai Nguyén 25,1 1,6 27,9 | 32,2 26 23,2 | 19,5 18 87 56 18
12 |Béc Giang 25,0 1,4 28,1 | 32,9 26 23,1 18,8 18 89 65 18
13 |Phu Tho 25,0 1,5 28,4 | 33,0 26 22,8 | 18,6 18 87 45 18
14 |Hoa Binh 26,0 1,6 30,3 | 35,6 26 29,5 | 20,6 1 81 53 28
15 |Ha Noi 25,6 1,9 28,9 | 34,1 26 23,5 | 19,6 18 83 51 18
16 |Tién Yén 24,6 1,9 28,1 | 31,5 17 224 | 19,0 18 90 64 28
17 |Bai Chay 24,6 1,7 27,0 | 30,0 28 229 | 19,0 18 89 65 18
18 |Phu Lién 23,9 1,3 26,7 | 29,7 28 22,0 | 18,2 18 94 68 18
19 |Thai Binh 24.4 1,2 27,1 | 30,7 28 22,5 | 19,5 18 90 60 25
20 |Nam Binh 249 1,4 28,0 | 32,5 25 23,0 | 20,0 18 88 56 25
21 |[Thanh Hoa 24,5 1,0 28,0 | 32,5 10 22,6 | 19,8 18 89 62 28
22 |Vinh 25,3 1,2 29,2 | 36,2 10 23,1 19,7 1 88 60 10
23 Déng Hoi 25,7 0,8 30,1 | 40,0 15 23,3 | 20,9 1 87 32 15
24 |Hué 27,3 1,3 33,4 | 38,7 13 23,6 | 21,5 2 86 43 14
25 |ba Nﬁng 27,2 1,0 32,3 | 39,8 14 247 | 22,6 2 81 41 14
26 |Quang ngai 27,5 0,8 33,9 | 373 13 249 | 21,0 1 81 50 13
27 |Quy Nhon 26,8 | -0,4 | 29,6 | 31,8 20 25,0 | 23,0 1 86 67 27
28 |Play Cu 26,6 2,6 33,3 | 36,2 15 22,0 | 18,0 1 68 34 15
29 |Budén Ma Thudt 28,3 2,2 36,1 | 38,2 14 23,1 | 20,4 1 65 31 14
30 |baLat 20,2 1,0 27,1 | 29,7 16 15,7 | 12,0 1 82 38 8
31 [Nha Trang 27,9 0,6 31,5 | 33,2 26 25,6 | 23,6 1 81 48 21
32 |Phan Thiét 28,8 0,9 32,5 | 344 25 26,1 | 24,0 2 81 65 22
33 |Viing Téu 29,6 0,7 329 | 345 27 274 | 26,0 1 74 53 10
34 [Tay Ninh 30,7 1,9 36,6 | 38,6 20 26,3 | 24,6 6 70 35 20
35 |T.P H-C-M 30,7 1,8 36,4 | 38,5 20 27,6 | 26,0 2 67 36 20
36 |Tién giang 29,6 0,8 34,8 | 36,2 26 26,3 | 24,1 7 72 40 12
37 |Cin Tho 29,6 1,1 35,1 | 364 25 25,8 | 244 4 50 42 30
38 |Soc Trang 29,5 1,1 349 | 36,6 30 25,9 | 23.8 7 76 41 27
39 |Rach Gia 30,0 1,0 33,7 | 35,7 19 27,1 | 24,7 3 76 49 19
40 (CaMau 30,1 2,2 34,6 | 358 26 26,7 | 25,3 7 74 47 13
Ghi cha: Ghi theo cong dién khi hdu hang thang (LC: Thi xa Lai Chau cii)

TAP CHi KHi TUQNG THUY VAN
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CUA CAC TRAM THANG 4 NAM 2016

TiNH HINH KHi TUQNG THUY VAN

Lugng mua (mm) Luong béc hoi (mm) Gid niing S6 ngay S
N N S ngay lién tuc S6 , , , Gié tfiy kho
Tong | Chuan | Cao | Ngay ngay | Tong [ Cao | Ngay | Tong [ Chuan nong Mua | thu
SO sai nhat Khéng | Co mi(; sO nhat N sai Nbe | Manh Dong | phun w
mua | mua
198 18 75 22 4 11 13 115 8 16 | 210 0 0 0 15 0 1
179 44 47 20 6 7 13 108 7 16 | 227 26 9 2 15 0 2
160 44 24 22 10 7 11 115 7 17 259 71 6 0 12 1 3
215 18 101 22 6 8 15 148 13 16 | 237 68 0 0 14 0 4
182 62 62 22 5 8 17 115 6 16 188 43 2 1 15 0 5
155 24 55 22 7 8 21 60 5 18 77 8 0 0 12 7 6
127 11 43 22 7 4 14 82 9 18 141 29 1 0 10 1 7
185 83 58 22 5 8 18 59 4 18 121 32 0 0 12 5 8
123 27 65 20 6 5 12 71 5 18 124 29 0 0 7 5 9
63 -25 38 22 5 5 11 74 5 26 151 30 2 1 9 0 10
163 45 59 22 7 8 19 56 4 18 54 -27 0 0 9 10 11
181 82 39 22 5 9 17 49 3 12 60 -31 0 0 9 8 12
197 88 85 22 6 8 18 47 3 26 68 -19 0 0 12 0 13
182 86 46 25 3 8 21 55 2 28 112 0 0 0 13 0 14
105 15 22 22 5 6 16 58 4 18 64 -16 0 0 10 0 15
212 82 109 22 5 4 13 43 3 8 66 -11 0 0 9 0 16
205 127 105 22 4 7 17 49 3 28 79 -10 0 0 8 5 17
175 82 59 22 4 6 18 30 2 28 53 -43 0 0 10 7 18
188 101 69 29 8 6 15 34 3 28 61 -30 0 0 8 7 19
138 56 53 24 8 4 13 48 3 28 46 -52 0 0 9 6 20
42 -17 15 29 8 4 12 49 3 19 94 -15 0 0 8 7 21
43 -18 10 18 7 2 10 49 3 10 125 -7 0 0 8 0 22
53 -3 36 23 14 2 8 53 6 15 169 8 3 3 5 0 23
26 -26 11 17 8 2 7 78 4 26 192 39 3 1 9 3 24
- -27 - - 30 0 0 93 5 13 207 4 5 2 2 0 25
- -38 - - 30 0 0 91 4 10 | 230 -8 4 0 1 0 26
- -32 - - 30 0 0 78 4 10 | 283 21 0 0 0 0 27
48 -47 25 28 16 4 6 131 7 15 264 31 3 0 7 0 28
12 -85 9 18 17 1 2 177 8 19 | 278 25 24 9 5 0 29
204 52 70 27 5 4 11 60 3 3 212 6 0 0 11 0 30
- -33 - - 30 0 0 121 5 24 | 266 7 0 0 0 0 31
1 -31 1 29 28 1 1 124 6 30 309 27 0 0 0 0 32
- -33 - - 30 0 0 118 6 20 | 296 22 0 0 0 0 33
- -87 - - 30 0 0 195 8 18 268 12 29 8 0 0 34
- -50 - - 30 0 0 158 7 20 | 259 20 25 10 1 0 35
- -55 - - 30 0 0 138 6 18 306 33 19 0 0 0 36
2 -48 2 16 15 1 1 116 5 25 302 38 18 0 1 0 37
- -65 - - 30 0 0 120 6 20 315 68 18 2 0 0 38
- -98 - - 30 0 0 132 6 14 311 77 3 0 1 0 39
4 -96 4 15 15 1 1 132 5 30 | 283 58 4 0 0 0 40

TAP CHI KHi TUQONG THUY VAN
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Hinh 1: Ban d6 chuan sai nhiét dé thang 4 - 2016 (d6 C)
(Theo céng dién Clim hang thang)

TAP CHi KHi TUQNG THUY VAN
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Hinh 2: Ban d6 lugng mua thang 4 - 2016 (mm)
(Theo cong dién Chm hang thang)

TAP CHi KHi TUQNG THUY VAN
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Trong cac ngay tu 17 - 18/4 va 22 - 30/4, &
thuong ngudn cic séng tir Thanh Hoa dén bic
Quang Binh, bic Tay Nguyén xuat 2 dot dao
dong véi bién do dao dong tir 0,5 - 1m.

Tu ngay 27 - 28/4, trén song Cam Ly tai
Thanh Binh xuit hién mot dot 1i véi bién do 1
1én khoang 2,6 m, dinh i tai Thanh Binh: 931,50
m (3h ngay 28/4), trén BD1 0,5 m.

Trong thang, myc nudc trén cac song khac &
Trung B6 va khu vic Tay Nguyén xubng dan va
& mirc thap.

Mot s6 song muc nudc di xudng muc thap
nhét lich st nhu trén song Ma tai Ly Nhan: 2,07
m (7h ngay 20/4); song Cai Nha Trang tai Dong
Trang: 2,95 m (19h ngay 23/4); song Dk Bla tai
Kon Tum: 514,75 m (19h ngay17/4). Lugng
dong chay trén cac song chinh ¢ Trung Bo va
khu vyc Tay Nguyén déu thiéu hut so voi TBNN
cung ky tur 20 - 60%, dac biét trén song Cai Nha
Trang tai Pong Trang thiéu hut 93%, riéng trén
song Thu Bon tai Néng Son & mirc cao hon
TBNN khoang 26%.

Tinh hinh hd chta dén ngay 30/4:

Hb chira thily loi: Dung tich phan 16n cac hd
chtra vira va 16n tir Thanh Hoa dén Phu Yén
trung binh dat tir 60 - 80% DTTK; céac tinh tir
Khanh Hoa dén Binh Thuén va khu vuc Tay
Nguyén dat tir 25 - 60%; mot sé hd thude cac
tinh Khanh Hoa, Lam Dong c6 dung tich trit thap
nhu: hd Ha Nhé (Binh Dinh) 2,23%, Ta Mon
(Binh Thuén) 3,03%, Pa Ban (Khanh Hoa)
12,57%, Ma Panh (Lam Ddng) 7,0%,...

TAP CHi KHi TUQNG THUY VAN

Hb thuy dién: Muc nudc hau hét cac hd chira
& Trung B va khu vyc Tay Nguyén thap hon
muc nudc dang binh thuong tur 0,08 - 5,16 m,
mot s6 ho thap hon tir 6,73 - 9,76 m nhu: hd A
Vuong, Vinh Son B, Vinh Son C, Pdng Nai 3;
mot s6 hd thap hon nhiéu (tir 11 - 19 m) nhu:
Ban V¢, Kanak, Yaly, Plei Krong, Buon Tua
Srah, Bon Duong, Ham Thuan, Pai Ninh va
Thac Mo; mot sé hd Xép xi muc nude chét nhu
h6 Ba Ha, ho An Khé, ho Sé San 4A, hd Dong
Nai 4.

Tai mot s6 tinh nhu Nghé An, Quang Tri,
Khanh Hoa, Ninh Thuan, Binh Thuin, KonTum,
Gia Lai va Pak Lak d xay ra tinh trang kho han
thiéu nudc, anh hudng 16n dén sinh hoat va san
xuat néng nghiép.

3. Khu viee Nam B0

Muc nude song Ctru Long bién d6i theo triéu
va dat mirc cao nhat thang vao ngay 9/4, muc
nude cao nhét thang trén song Tién tai Tan Chau:
1,20 m, trén song Hau tai Chau Péc: 1,32 m, cao
hon TBNN cung ky tir 0,28 - 0,39 m.

P06 min 16n nhét tai vang ha luu cac song
Nam B¢ ¢ mic 16n hon so véi cung ky nhiéu
nam. Vung ha luu séng Dong Nai, song Tién,
song Hau xuat hién vao dau thang, ving ban dao
Ca Mau va séng Vam Co xuat hién vao cudi
thang.

Trong thang, myc nudc trén song Pong Nai
c6 dao dong nhd. Muc nudc cao nhét thang tai
Ta Lai la: 110,35 m (ngay 22/4).
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