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NGHIEN CUU PANH GIA VA DU TINH PIEU KIEN KHO
HAN THEO CHI SO SPI CHO KHU VUC PONG BANG
SONG CUU LONG

Nguyén Vin Thing!, Mai Vin Khiém'

Tém tat: Trong nghién ciru nay, sé liéu lwong muwa tir quan trac va dw tinh trong tuwong lai theo
cdc kich ban (RCP4.5 va RCP8.5) dwoc sir dung. Trong giai doan 1961 - 2014, tan sudt khé han ¢
khu viee PBSCL ¢6 xu thé giam, tuy nhién, murc do khdc nghiét nhat cua diéu kién khé han ¢6 xu thé
ting. Vao gitta va cudi thé ky 21 so véi thoi ky co s6, diéu kién khé han trung binh & cdc quy mé
thoi gian khdc nhau (1, 6 va 12 thang) déu c¢é xu thé giam theo cdc kich ban. Tuy nhién, mirc dé khdc
nghiét nhat ciia diéu kién khé han (SPI Min) dwoc dy tinh gia ting so véi thoi ky co sé. Trong do,
mike d¢ khdc nghiét dwoe dir tinh gia tang ddang ké nhdt vao giita thé ky 21 va theo kich ban RCP4.5.
Tuy nhién, theo kich ban RCP8.5, mirc @6 khéic nghiét nhat cua diéu kién khé han duoc du tinh giam

vdo cudi thé ky 21.
Tir khéa: SPI, PBSCL, diéu kién kho han.

Ban Bién tap nhan bai: 12/4/2017

1. Mé dau

PBSCL la viing dong bang 16n nhit ciia Viét
Nam, nam & ha luu séng Mé Kong, véi tong dién
téng dién tich tu nhién khoang 3,96 tri¢u ha. Khu
vue PBSCL c6 bo bién dai trén 700 km, phia
Tay Bic giap Campuchia, phia Pong Bic tiép
gidp Ving Pong Nam B, phia Pong giap bién
Dong, phia Nam giap Thai Binh Duong va phia
Tay giap vinh Thai Lan [10]. Bay la khu vuc c6
vi tri thuan loi cho phat trién kinh té bién, khai
thac va nudi trong thay san, tiéu dung va xuat
khau. DPBSCL la viing phat trién néng nghiép 16n
nhat ca nudc, 1a khu vuc c6 dong gop dang ké
nhit vio tong san luong luong thyc. Tuy nhién,
do d6 cao dia hinh thap va bang phang, thudc
vung khi hau gié mua nhiét déi nén rat d& bi ton
thuong do bién d6i khi hau [10].

Ngoai ra, ngudn nude ngot & khu vye DPBSCL
con chiu su chi phéi manh mé boi hé théng dap
thuy dién ¢ hé théng song Mé Kong, dac biét 1a
tinh trang thiéu hut dong chay nghiém trong xay
ra vao mua kho. Dién hinh 1a dot han han va x4m
nhap min nghiém trong tir cudi nim 2015 dén
'Vién Khoa hoc Khi tuwong Thity van & Bién doi
khi hau
Email: maikhiem77@gmail.com

Ngay phan bién xong: 20/5/2017

dau nam 2016 & khu vuc PBSCL do tac dong
cua hién tugng El Nino manh va kéo dai nhat
lich str quan tréc [7]. Theo danh gi4 ctia Ban Lién
chinh phu vé bién d6i khi hau [11, PBSCL la
mot trong ba vung chau thd dugc xép trong
nhom cue ky nguy cép do tac dong cua nudc
bién dang vi bién d6i khi hau; bén canh cic chau
thd song Ganges - Brahmaputra (Bangladesh)
va song Nile (Ai Cap) [11].

Dbi v6i khu viee PBSCL, han han thuong xay
ra vao cac thang mua kho (thang 11 nam trudce
dén thang 4 nim sau). Nguyén nhan chinh din
dén tinh trang han han ¢ khu vuc nay 1a do su
thiéu hut luong mua va dong chay, dac bi¢t han
han tr& nén rat khic nghiét trong nhimng ndm xuat
hién hién tuong El Nino. Van dé BPKH va kho
han, xam nhdp man ¢ khu vuc DPBSCL da duoc
dé cap dén trong mot s nghién ctru tir nhitng
nam 90 cua thé ky 20 [4]. Mot sé nghién ciru vé
diéu kién kho han thong qua chi sb SPI da duoc
thuc hién ¢ khu vuc BPBSCL [2, 3, 5, 6, 8]. Cac
nghién ciru cha yéu tap trung vao danh gia diéu
kién khé han va xay dung cong ngh¢ du bao.
Gan day, nguy co tac dong cua bién doi khi hau
dén diéu kién kho han ¢ khu vuc PBSCL ciing
dugc dé cap [9, 10, 12]. Tuy nhién, chi c6 nghién
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cuu cua Katzfey va nnk (2014) [12] 1a dua ra
duoc cac danh gia kha cu thé vé nguy co han han
trong twong lai do tac dong cua bién d6i khi hau.

Thuc té, viéc ung dung chi s6 SPI dé xac dinh
diéu kién kho han va du tinh bién d6i trong
twong lai theo cac kich ban da dugc nhiéu tac gia
quan tam [12, 13, 14, 15, 17, 18]. Theo cac tac
gia, trong nghién ciru vé diéu kién kho han, SPI
phan anh sy thiéu hut nuéc mua so véi phan bd
chuan. Sy thiéu hut nudc mua trong thoi gian
khoang 1 thang duoc coi la diéu kién kho han
khi tugng, va dugc tinh toadn qua chi s6 SPI &
quy mé 1 thang. P6i voi didu kién kho han nong
nghiép, cac tac gia cho rang c6 thé sir dung chi
s SPI & quy md tir 3 - 9 thang. O quy mo dai
hon, tir 12 dén 48 thang, chi s6 SPI c6 thé dai
dién cho diéu kién kho han thuy van. Tuy nhién,
ngudng chi s6 SPI dugc cho 1a xdy ra khé han
tuy thudc vao diéu kién khi hau cua khu vuc xéac
dinh [5, 6].

Xuét phat tir y tuong do, nghién ciru thuc hién
cac danh gia két qua du tinh bién ddi ddi véi diéu
kién kho han ¢ cac quy mo 1, 6 va 12 thang theo
chi s6 chudn héa giang thuy (SPI). Cac két qua
nghién ctru nham gop phan cung cap thong tin
madi va quan trong vé bién d6i khi hau phuc vu

danh gia tac dong, ton thuong do BDKH ¢ ving
bBSCL.

2. S6 li¢u va phwong phap

2.1. 86 liéu

Trong nghién ctru ndy, cac loai sb liéu sau
dugc st dung:

(1) 86 liéu quan trac tai tram: S6 liéu quan
trac lugng mua thoi ky 1961 - 2014 tai 10 tram
& khu vuc DBSCL. Pay 1a bo s6 liéu da dugc
hiéu chinh va bd khuyét bang phwong phap
théng ké, ké thira tir nghién ciru ciia Mai Vin
Khiém va nnk (2015) [1].

(2) S6 liéu mé phong: Thoi ky 1986-2005 va
du tinh trong tuong lai (2016 - 2035, 2046 - 2065
va 2080 - 2099) dbi v6i luong mua ngay tir san
phém clia cac md hinh sd tri tai cac tram nghién
ciru (Bang 1) do Vién Khoa hoc Khi twong Thuy
van va Bién d6i khi hau cung cép [9]. Trong do,
thoi ky 2016 - 2035 goi 1a dau thé ky 21, 2036 -
2065 goi 1a giita thé ky 21 va cudi thé ky 21 1a
2080 - 2099. Pay 1a bo sb liéu luong mua ngay
d3 dugc hiéu chinh biang phwong phap hiéu
chinh phéan vi (Quantile Mapping Bias Correc-
tion). Cac kich ban bién ddi khi hau duge su
dung trong nghién ciru bao gdm RCP4.5 va
RCPS.5.

Bdng 1. Danh sdch cdc tram quan trdac trén khu viee PBSCL duwoc sir dung trong nghién civu

STT Tén tram Kinh d¢ Vi do
1 Moc Hoa 105,93 10,75
2 My Tho 106,38 10,35
3 Cio Lanh 105,63 10,47
4 Ba Tri 106,60 10,03
5 Chau Déc 105,13 10,77
6 Can Tho 105,78 10,03
7 Soc Trang 105,97 09,60
8 Rach Gia 105,08 10,00
9 Bac Liéu 105,72 09,28
10 Ca Mau 105,17 09,10
2.2. Phuwong phapnghién ciru
(1) Xde dinh diéu kién khé han: o R ~-R (1)
Chi s6 chuan hoa giang thuy (SPI) dugc str dung c

dé xac dinh diéu kién khé han trén khu vuc DBSCL.
SPI 1a mét dang chi s6 duoc xay dung dua trén co
s¢ tinh toan ham phan bd chuan ciia luong mua
[13]. SPI dugc xac dinh nhu cong thirc (1).
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Trong do: R 1a lugng mua,E la lugng mua
trung binh va o'1a d6 léch tiéu chuan.

SPI 1a mot chi s6 khong thir nguyén mo ta
diéu kién kho han xay ra khi nho hon 0. Nguoc
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lai, diéu kién 4m wot xay ra khi SPI 16n hon 0.

SPI cang am, diéu kién kho han cang khéc
nghiét. Trong nghién ctru nay, mac do khic
nghiét nhit cia didu kién kho han dugc xac dinh
thong qua gia tri 4&m nho nhat cua chi sé SPI (goi
la SPI-Min).

(2) Panh gid bién doi cua diéu kién khé han:

Xu thé bién d6i cua diéu kién kho han dugc
thé hién khi biéu dién phwong trinh xu thé dudi
dang:

y=a,+at )

Trong d6: y 1a dic trung yéu t6 can khao sat,
t 1a s6 thir ty ndm va ao, ai 1a cac hé sb cua
phuong trinh hdi quy:

Sy

a,=y—at, a :ryt_

S

Sy =\fi(yi _;)2 , 5= Zn:(ti _2)2

Trong do: y, t, Ty tuong tng la trung binh s
hoc ctia y va t, va 1a hé sb twong quan tuyén tinh
gitra 2 dai lugng nay.

Xu thé ting, giam cua y duoc danh gia trén
co s6 xét dau cua hé sd goc ar:

Néu a; > 0 =>y thé hién xu thé tang 1én trong
thot ky qua khu;

Néu a; < 0 => y thé hién xu thé giam trong
thoi ky qua khu.

Do 16n cua ai, ciing 1a d6 16n cia dudng hoi
quy cho biét tbc d6 bién ddi cua yéu té khi hau.
Tri tuyét di ctia ai cang 16n thi didc trung yéu to
khi hau khao sat bién ddi cang nhanh.

(3) Dy tinh bién doi theo cdc kich ban:

Trong khuon khé ciia nghién ciru nay, cac két
qua du tinh bién ddi diéu kién kho han va muc
d6 khic nghiét ciia kho han chi duoc thuc hién
cho céac thang mua kho. Diéu kién kho han duoc
xem xét ¢ cdc quy mo trung binh 1, 6 va 12
thang. Trong d6, diéu kién kho han & quy mo 1
thang dugc tinh cho céc thang trong mua khong
(tir thang 6 nam trude dén thang 4 nam sau). D6i
v6i han & quy md dai hon, sé thang dugc tinh
toan bao gdm ca cac thang trudc va sau mua kho
han. Chi s6 SPI va SPI_Min sé& dugc tinh trung
binh (hodc nho nhat) trong 6 va 12 thang gbi

BAI BAO KHOA HQC

nhau lién tiép.

Trong nghién ctru nay, dy tinh bién dbi SPI
trong tuong lai (2046 - 2065 va 2080 - 2099) so
véi thoi ky co sé (1986 - 2005) dugce thyuc hién.
Két qua du tinh bién doi (%) dugc thyc hién nhur
cong thuc (3).

ASPI. . =SPI’

future

-SP11986-2005 G)

future

Trong d6:ASPI, . 13 mic do bién d6i trong
tuong lai (%) theo céac kich ban; SPT*fuwr va
SPI1986-2005 lan Iugt trong tng véi gia tri trung
binh cac thoi ky trong tuong lai va thoi ky co so.

Trong nghién cttu nay, cac danh gia du tinh
diéu kién kho han trong tuong lai dugc thuc hién
d6i v6i quy mé 1, 6 va 12 thang thong qua chi s6
SPI. Trong d6, diéu kién kho han ¢ quy mé 1
thang duoc duoc thuc hién trong cac thang mua
khé. D6 véi chi s6 SPI & quy mé tir 6 - 12 thang,
cac tinh toan dugc thuc hién theo phuong phap
cua Wu va nnk (2007), dya theo ham phan bd
Gamma.

3. Két qua va nhan xét

3.1. Bién déi theo so ligu quan tric

Hinh 1 trinh bay két qua tinh toan céc thang
xay diéu kién kho han (SPI < 0, mau d6) va am
udt (SPI > 0, mau xanh) thoi ky 1961 - 2014
trung binh khu vic PBSCL. Két qua tinh toan
cho thay, diéu kién kho han xay ra & khu vuc
DBSCL xay ra trong ca tho1 mua mua (thang 5 -
10). Trong d0, xay ra cac truong hop thiéu hut
mua rd rang trong cac thang mua mua, dac biét
la giai doan tir nhitng nam 1970s - 1990s. Sau
nhitng nam 1990s, 1a thoi ky thuong xuyén xay
ra diéu kiém 4m w6t hon so véi kho han.

Két qua tinh toan ciing cho thy, SPI phan anh
khé rd rang quy luat mua va dién bién mua kho
tir thang 6 nam trude dén thang 4 nam sau ¢ khu
vuc DBSCL. Trong d6, cao diém mua kho han
phd bién dién ra tir khoang thang 10 -3 nim sau.
Két qua tinh toan cho théy, da xdy ra mot s6 dot
kho han kéo dai ¢ khu vuc PBSCL, chu yéu xay
ra trude nam 2000. Cu thé mot sd dot kho han:
7/1961 - 4/1962 (10 thang), 6/1962 - 7/1963 (9
thang), 9/1982 - 7/1983 (11 thang), 6/1989 -
7/1990 (9 thang), 9/1991 - 7/1992 (11 thang),
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6/2001 -7/2002 (9 thang). Két qua tinh toan ciing
cho thdy, tan sb thang xay ra diéu kién kho han
¢6 xu thé giam trong nhitng nim qua ¢ khu vuc
DBSCL (Hinh 1). Trong d6, 9/11 tram c6 xu thé

giam cua sb thang kho han trong nhitng nim qua.
Xu thé gia ting s thang kho han chi xay ra &
tram Ca Mau va Can Tho (Bang 2).

Xl

Xl -

x_

IX - ||

I

Vil [

VI

THANG

V - | I

IV

LI D L L L L L L L L L

1661 1965 1970 1975 1980 1985

il L R e e

1990

1995 2000 2005 2010 2014

Hinh 1. Két qud xdc dinh cdc thang c¢é diéu kién khé han (mau do) va am wét (mau xanh) theo chi
56 SPI cho khu viee PBSCL thoi ky 1961 - 2014
Bang 2. Két qua tinh todn xu thé bién déi sé thang khé han ¢ khu viee PBSCL
(+ : Xu thé tang, - : Xu thé giam)

Tram Xu thé Tram Xu thé
Moc Hoa - Can Tho +
My Tho - Soc Trang -
Cao Lanh - Rach Gia -
Ba Tri - Bac Liéu -
Cang Long - Ca Mau +
Chau Béc -

Mic du, s thang kho han c6 xu thé giam &
hau hét khu vuc PBSCL trong giai doan 1961 -
2014. Tuy nhién, mutrc d6 khic nghiét nhat trong
mua khé (SPI_Min trong mua kho) ¢ xu thé
tang & khu BPBSCL. Trung binh giai doan 1961
- 2014, mtrc d6 khic nghiét nhit & quy mo thang
trung binh khu vyc xay ra voi SPI__Min dat -1,9.
Trong d6, SPI-Min nho nhat 14 -2,5 (nam 1994)

5

o,
—

s
=

",
—"

va 16n nhat 1a -1,2 (ndm 1978) (Hinh 2). Diéu
nay cho thay, mirc d6 khic nghiét nhét cua diéu
kién kho han & khu vuc PBSCL cling bién dong
13 rang qua cac nam. Xu thé giam cua SPI_ Min
cua BBSCL 1a 0.0024 don vi/nam. Trong do, c6
6/11 tram c6 xu thé giam, v6i mic giam trong
khoang 0,002 - 0,004 don vi/nam.

¥u the dien bien cua chi 30 5Fi_min

Mam

Hinh 2. Xu thé bién déi chi s6 SPI-Min khu viwee PBSCL trong giai doan 1961 - 2014
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3.2. Dw tinh bién doi diéu kién khé han
trong twong lai

3.2.1. Dy tinh bién doi diéu kién kho han
trung binh

Bién doi vao gitra thé ky 21: Hinh 3 trinh bay
két qua du tinh bién d6i chi s6 SPI trung binh
thoi ky giira thé ky 21 so vdi trung binh thoi ky
co 56 (1986 - 2005) theo kich ban RCP4.5 (Hinh
3 RCP4.5) va RCP8.5 (Hinh 3 RCP8.5). Két qua
cho thiy, SPI & cac quy mé thoi gian khac nhau
déu duoc dy tinh gia ting so véi trung binh thoi
ky co so theo ca hai phuong an kich ban RCP4.5
va RCP8.5. Trong d6, SPI & quy md trung binh
1 thang c6 muc ting thip hon so v6i SPI quy mo
trung binh 6 va 12 thang. Muc tang so vdi thoi
ky co s& cao hon theo kich ban RCP4.5 so véi
kich ban RCP8.5. Trong do, so véi thoi ky co so,
SPI quy mé 1 thang ting khoang tir 0 dén 0,2
theo kich ban RCP8.5 va 0 - 0,4 theo kich ban
RCP4.5. SPI & quy mb 6 va 12 thang déu ting
phd bién tir 0,2 - 0,6 so v6i thoi ky co so theo
kich ban RCP8.5. Theo kich ban RCP4.5, mtrc
tang ciia SPI & quy mo 6 va 12 thang ting phd

12N 7= 1M
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bién tir 0,4 - 0,6 so voi thoi ky co so (Hinh 3).
Diéu nay cho thiy, diéu kién kho han trung binh
vao giita thé ky 21 ¢6 xu thé giam so vdi trung
binh thoi ky co sé theo ca hai phuong an kich
ban RCP4.5 va RCPS.5.

Bién d6i vao cudi thé ky 21: Xu thé gia ting
ctia SPI trung binh tiép tuc duogc duy tri dén cubi
thé ky 21, v6i mic ting kha tuong dong véi thoi
ky gitra thé ky 21. Trong d0, SPI tang nhiéu hon
theo kich ban RCP4.5 so véi kich ban RCPS.5.
SPI & quy mo trung binh motthang tang it hon
so voi SPI & quy mo 16n hon. O quy mé mot
thang, so voi thoi ky co sd, muic tang SPI quy
md mat thang 1a khoang 0 - 0,2 theo kich ban
RCP8.5 va khoang tur 0 - 0,4 theo kich ban
RCP8.5. O quy md sau thang, SPI ting so véi
thoi ky co sé khoang tir 0,2 - 0,6 theo kich ban
RCP4.5 va tir 0,4 - 0,6 theo kich ban RCP4.5. O
quy mo 12 thang, mtc tang cua SPI la tuong
ddng v6i quy mo 6 thang (Hinh 4). Tir cac két
qua nay cho théy, diéu kién kho han trung binh
vao cudi thé ky 21 ciing c6 xu thé giam so véi
thoi ky co so.
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Hinh 3. Két qua du tinh bién d@oi SPI trung binh mia khé vao giita thé ky 21 so véi thoi ky co s¢
theo kich ban RCP4.5 va RCP8.5: (a) Quy mo 1 thang; (b) quy mo 6 thang va (c) quy mo 12 thang

TAP CHI KHi TUQONG THUY VAN

S6 thang 06 - 2017

5



®

BAI BAO KHOA HQC

TEN

ELE

BN T T BN

104E 105E 106E 107E 10BE

(a)

105E

(b)

106E

107E 108E 5?0‘{ 105E 106E

(©)

107E 10BE

m,. £/ §

(AL R

RCP4.5

BN
104E

1 04E 105E 106E 10BE 105E

(2)

107E

(b)

106E

BN ™
107E 10BE T104E 105E 106E 107E 108E

(©

RCP 8.5
Hinh 4. Két qua du tinh bién doi SPI trung binh miia khé vao cudi thé ky 21 so véi thoi ky co s
theo kich ban RCP4.5 va RCP8.5: (a) Quy mo 1 thang; (b) quy mo 6 thang va (c) quy moé 12 thang

3.2.2. D tinh bién doi mire d@¢ khdc nghiét
nhat cua diéu kién khé han

Céc phan tich & muyc 3.2.1 cho thay, diéu kién
kho han trung binh ¢ cac quy mo khac nhau c6 xu
thé giam vao gitra va cudi thé ky 21 so véi thoi ky
co so. Tuy nhién, mtc d6 cuc doan hay khic
nghiét ctia diéu kién kho han nay nhu thé nao méi
la thong tin quan trong phuc vu cong tac tng pho
v6i han han do bién d6i khi hau. Hinh 5 va Hinh
6 cung cap thong tin dy tinh bién d6i muc do
khic nghiét cua diéu kién kho han trong tuong lai
thong qua chi s SPI_ Min.

Vao gitra thé ky 21: Két qua tinh toan cho
théy, mic du diéu kién kho han trung binh c6 xu
thé giam, nhung muc d6 khic nghiét lai c6 xu thé
tang so voi thoi ky co so (SPI-Min giam). O quy
mo mot thang, mic do khéc nghiét cua diéu kién
kho han c6 xu thé ting nhe, véi SPI Min giam
khoang tr 0 - 0,2 theo kich ban RCP4.5 va
RCP8.5. Tuy nhién, mirc d6 khic nghiét ciia diéu
kién kho han ting dang ké ¢ quy mo 6 va 12
thang. O quy mé 6 thang, SPI Min giam phd
bién tir 0 - 0,4 so v6i thoi ky co sd. Trong d6, mirc
giam theo kich ban RCP4.5 13 nhiéu hon so v&i

TAP CHI KHi TUQNG THUY VA5

kich ban RCP8.5. Hay noi cach khac, mac do
khéc nghiét cua diéu kién kho han duge du tinh
gia tang hon theo kich ban RCP4.5 so véi kich
ban RCP8.5. Xu thé bién doi cua SPI quy mo 12
thang dugc sy tinh la twong ty voi & quy mo 6
thang. Tuy nhién, mtc giam cua chi sé SPI1a 16n
hon; dac biét 1a theo kich ban RCP4.5, SPI Min
duogc du tinh giam dén 0,8 so véi thoi ky co s&
(Hinh 5).

Vao cubi thé ky 21: Mirc d6 khic nghiét nhat
ctia diéu kién kho han cudi thé ky 21 dugc dy tinh
gia ting & hau hét cac tram trén khu viee PBSCL.
Tuy nhién, murc ting khic nghiét cua diéu kién
kho han 13 thap hon so v&i thoi ky gitra thé ky 21.
O quy m6 han 1 thang, chi s SPI-Min giam phd
bién tir 0 - 0,2 theo kich ban RCP4.5 va RCP8.5.
O quy md 6 thang, SPI_Min giam phd bién tir 0
- 0,4 tai 8/10 tram theo kich ban RCP4.5 va tir 0
- 0,4 tai 5/10 tram theo kich ban RCP8.5. O quy
moé 12 thang, SPI Min giam tir 0 dén 0,6 tai 9/10
tram theo kich ban RCP4.5; tir 0 - 0,2 tai 3/10
tram theo kich ban RCP8.5. Nhu vay co thé théy,
mirc do khéc nghiét nhit cua diéu kién kho han
vao cudi thé ky 21 tang nhiéu hon trong kich ban
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RCP4.5 so voi kich ban RCP8.5. Theo kich ban
RCP8.5, mirc d6 khic nghiét cua diéu kién kho
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han tham chi giam tai 5/10 tram & quy mo 6 thang
va 7/10 tram ¢ quy mo 12 thang (Hinh 6).
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Hinh 5. Két qud di tinh bién d6i SPI-Min trung binh vao cudi thé ky 21 so vi thoi ky co sé theo
kich ban RCP4.5 va RCP8.5: (a) Quy mé [ thang; (b) quy mo 6 thang va (c) quy mo 12 thang
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Hinh 6. Két qud di tinh bién déi SPI-Min trung binh vao cudi thé ky 21 so véi thoi ky co sé theo
kich ban RCP4.5 va RCP8.5: (a) Quy mé 1 thang; (b) quy mo 6 thang va (c) quy mo 12 thang
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4. Két luin

Tir cac két qua trong nghién ciru nay, co thé
dua ra mot s nhan xét sau:

(1) biéu kién kho han va xu thé bién d6i &
khu vuc BPBSCL

Chi s6 SPI phan anh kha 1 rang dién bién
mua kho han & khu vuc DPBSCL. Theo chi s6
SPI, mua kho han dién ra cha yéu tap trung vao
thoi ky tir thang XI nam trude dén thang IV nim
sau; cao diém dién ra vao khoang tir thang XII
dén thang III. Két qua tinh toan ciing cho thay,
khu vuc DPBSCL da trai qua cac dot kho han kéo
dai tir 9 dén 11 thang lién tiép (trong cac nim
1961 - 1963; 1982 - 1983; 1990 - 1992; 2001 -
2002).

Trong nhitng ndm qua, s thang xay ra diéu
kién khé han c6 xu thé giam ¢ hau hét cac tram
thudc khu vuc DPBSCL. Tuy nhién, mtrc khic
nghiét nhat cua diéu kién kho han lai co xu thé
tang (SPI-Min giam).

(2) Dy tinh bién ddi diéu kién kho han trong
tuong lai theo kich ban RCP4.5 va RCP8.5

Két qua tinh toan chi s6 SPI tir két qua du tinh
luong mua cua Vién Khoa hoc Khi tugng Thuy
vin va Bién d6i khi hau cho thay:

Piéu kién kho han & quy mé 1, 6 va 12 thang
dugc duy tinh giam vao gitta va cudi thé ky 21 so
voi thoi ky co sé theo kich ban RCP4.5 va
RCP8.5. Xu thé nay 1a twong dong véi xu thé da
xay ra trong qua khtr. Diéu kién kho han duoc
du tinh giam c6 thé 1a do lwong mua trong tuong
lai dugc du tinh gia tang [9].

Nguoc lai voi diéu kién kho han trung binh,
murc d6 khéc nghiét nhat cua diéu kién kho han
duogc du tinh gia ting vao gitta va cudi thé ky 21
s0 voi thoi ky co so trong hau hét cac truong hop
theo kich ban RCP4.5 va RCP8.5. Trong do,
mue d6 khic nghiét cua diéu kién kho han duoc
du tinh ting dang ké nhét vao giita thé ky 21; va
theo kich ban RCP4.5. Pén cubi thé ky 21, sy
gia tang khic nghiét cua diéu kién kho han vin
dugc du tinh theo kich ban RCP4.5; Tuy nhién,
muc do khic nghiét nay lai giam theo kich ban
RCP8.5.

Loi cam on: Bai bdo hoan thanh nho sy tro givip tir dir dn cap Bé Tai nguyén va Méi trirong “Cdp
nhat kich ban bién doi khi hau, nuoc bién ddng cho Viet Nam” do Vién Khoa hoc Khi twong Thuy

van va Bién doi khi hdu thuwe hién nam 2016.
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THE ASSESSMENT AND PROJECTION OF THE DRY CONDITION
FOR THE MEKONG RIVER DELTA BY USING THE SPI INDEX

Nguyen Van Thang!, Mai Van Khiem'
Vietnam Institute of Meteorology, Hydrology and Climate change

Abstract: In this article, the rainfall of observation and projections under scenarios (RCP4.5
and RCPS8.5) was used. The study results showed the decreasing trend ofthe frequency of the
dry condition during the 1961 - 2014. However, the important thing is the extreme dry condition
increased. The future projections showed the decrease of the dry condition (1, 6 and 12 month
scales) in the mid and the end-21st century compared with to the baseline period under both
RCP4.5 and RCP8.5 scenarios. However, the maximum extreme of the dry condition projected
to increase (SPI-Min projected to decrease). In which, the most clear increase of the extreme dry
condition is expected during the mid-21st century, and highest increase rate is under the RCP4.5
scenario. By the end-21st century, the decrease of the extreme dry condition projected to de-
crease under the RCP8.5 scenario.

Keywords: SPI, Mekong River delta, dry condition.
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NGHIEN CUU XAY DUNG DUONG CONG IDF CHO
CAC VUNG MUA THUQC MIEN BAC VIET NAM

Nguyén Vin Thing!

Tém tat: Puong cong IDF biéu thi méi quan hé cuong dé - thoi doan - tan sudt muwa. Pdy la mét
ddc trung quan trong duoc su dung dé xac dinh cuong do mua theo tan sudt phuc vu tinh toan lii
thiét ké cho cdc cong trinh tiéu thodt nwée va quy hoach dé thi. O rdt nhiéu nwde phat trién trén thé
gidi nhw Hoa Ky, Canada, Pirc ... hay ngay cd nhitng nude trong khu viee Déng Nam A nhw Malaixia
va Singapore dd cé rdt nhiéu nghién cveu xdy dung dwong cong IDF véi nhitng thoi doan mua ngdn
cho vimg/dia phwong cu thé. Bai béo trinh bdy két qua nghién civu tong quan vé dwong cong IDF
trén thé gici va tai Viét Nam. Qua dé danh gid cdc phwong phdp xdc dinh dwong cong IDF, dé xudt
mét phwong phdp thong nhdt nham xdc dinh diwong cong IDF va tinh todn thi diém cho 8 viing mira
ciia mién Bdc Viét Nam. Két qua cho thdy cdc cong thire tong qudt dé xudt cho 8 tram khi twong dai
dién cho 8 vung mwa dat do chinh xac cao, hé 6 twong quan déu 16m hon 0.9. Phwong phap va quy
trinh tinh todn dé xudt trong nghién citu ndy cé thé irmg dung dé tinh todn cho toan bg lanh tho Viét
Nam, va cé thé gép phan ndng cao hiéu qud va thong nhat cdc thong tin vé IDF phuc vu cong tac

quan 1y nha mede vé khi twong thiy van.
T khéa: IDF, Mién Bic, Tan sudt.

Ban Bién tap nhan bai: 16/5/2017

1. Pit van dé

buong cong IDF 1a mdt cong cu rat quan
trong trong tinh toan thuy van, phuc vu viéc tinh
toan dinh 1t 16n nhat Gtmg voi mot tan sudt xac
dinh ¢ cac vung khong co6 hoac thiéu sd liéu thyuc
do vé lwong mua va luong dong chay trén céac
thuy vuc séng nho. Két qua tinh toan 13 luong
mua phuc vu cho viéc xac dinh luu lugng 1t 16n
nhét, 1am co sé cho viée hoach dinh céc phuong
an phong chdng ciing nhu cac bién phép dé tidu
thoat lugng nudc 1t cho cac luu vuc nho. Trén
thé gioi, viée xdy dung va danh gia duong cong
IDF da dugc quan tdm nghién ctu tir kha som,
trong d6 Sherman (1931) [9], Bernard (1932) [2]
duoc cho la nha khoa hoc tién phong dat nén
mong dé xuat st dung dudng cong IDF. Mot s6
nudc phat trién ciing nghién ctru duong cong
IDF dudi nhiéu dang khac nhau nhu bang tra,
cong thirc hay cac ban d6 vé cuong d6 mua tng
voi cac chu ky 1ap va thoi gian duy tri [4 - 6].

Ngay phan bi¢n xong: 12/6/2017

Mot s6 nghién ctru trong thoi gian gan day
dang tap trung phat trién IDF trong bbi canh bién
d6i khi hau nhu cac nghién ctru ciia Mirhosseini
vacs (2012) [8], Liew va cs (2014) [7], Afrin va
cs (2015) [1].

Cac cong thtic thé hién mdi quan h¢ vé su
hinh thanh cua duong cong IDF cling dugc phat
trién dudi dang khac nhu cac cong trinh cua
Bernard, WenZel, Kimijima, Talbot, Sherman
(Bang 1), cac cong thirc ndy thé hién mdi quan
hé gitta cuong do0 mua va thoi gian duy tri.
Koutsoyiannis (1998) di dé xuit cong thirc thé
hién méi quan hé toan dién hon bao g6m ca
cudng d6 mua, thoi doan va tan xuit (IDF). Céc
cong thirc dang nay tiép tuc duoc phat trién ¢
nhiéu dang khic nhau nhu cong thic cua Lé
Minh Nhat (2007) [6], TCVN 7957:2008 [10] vé
thoat nudc, mang ludi va cong trinh bén ngoai
nhu tiéu chuén thiét ké (Bang 1).

"Vién Khoa hoc Khi twong Thiy van va Bién doi khi hdu

Email: nvthang.62@gmail.com
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Bang 1. Thong ké mét sé cong thire tinh todn cuong do muwa

STT  Tén tac gia Cong thirc Y nghia cic ky hiéu
a 1 la cuong do mua; Ty la thot gian duy tri;
1 Bernard [2] I= T" a, n la cac thong so theo diéeu kién dia
d phuong
St ST .y ,
,  Bernardcai 1<) T tyla diém uon; a, ny, nyla cc théng so
tién a theo diéu kién dia phuwong
ot >T
Td
WenZel . 1 .la cuong do mua (l‘nch,es/h):' T, l? thoi
3 (1982) "It gian (phuy); ¢, e, f la cdc thong so theo
d dieu kién dia phuong
a I la cuong do mwa (inches/h); T, la thoi
4 Kimijima = T +b gian (phit); c, d, b la cdc thong so theo
at diéu kién dia phwong
I 'la cuwong do muwa; Ty la thoi gian mua;
5 Talbot a, b la cac thong so theo dieu kién dia
phuong
a I la cuwong do mua; T, d la thoi gian mua;
6 Sherman [9] [=—— a, b, ¢ la cac thong so theo diéu kién dia
(T, +b) phuong
S}}erman cai aT® I la cuong do mua; T,? la thoi gian mua;
7 tién I=—e a, b, ¢ la cdc thong so theo diéu kién dia
(Malaixia) (Ty+0) phuong
+b[-In(-In(1-1/T 1 thoi gi ! i), I la
Lé Minh Nhit  1(d,T) = - [£In=Ind D d la thoi gian duy tri muea (phit); I a
8 . dc cuong do mua (mm/h); T la chu ky lap lai
va cs [6] o
(nam)
q la cuwong do mua (I/s.ha); t la thoi gian
TCVN _A(1+ClgP) duy tri; P la chu k lap lai; A, C, b, n la
9 7957:2008 " JEIp S .
[10] (t+b) tham so6 xdc dinh theo diéu kién mua dia

phuong

Tai Viét Nam, tr nhiitng nam 1960 vi¢c xay
dung duong cong IDF da dugc tinh toan ¢ céac
quy md khac nhau. Cudi thap nién 90, dé tai
nguyén ciru “Xay dung tap so liéu dic trung va
tap Atlat thuy van song ngoi Viét Nam” str dung
chudi sb liéu dén nam 1980 cua 121 tram do dé
dwra ra phuong phap tinh cuong d6 mua 16n nhét
trung binh thoi doan dé tinh Iuu lugng 16n nhat
trong truong hop khong c6 dong chay Iu. Cac
nghién ctru da phan chia Viét Nam thanh 18
vung mua voi cac cong thue tinh cuong do mua
16n nhat trung binh thoi doan cho timg ving va
hién dugc dung phé bién tai Viét Nam.

Gan day, nhém nghién ctru do Tran Thuc va
cs (Vién Khoa hoc Khi tugng Thiy van va
BDKH) di xdy dung va chuyén giao thanh cong
duong IDF ciia mua cho khu vyuc thanh phd Ha
Tinh dya trén bg 12 phuong an du tinh tir mo
hinh khi hau khu vuc khac nhau. Ciing trong
nam 2016, Luu Nhat Linh trong luan van thac si

cua minh da nghién ctu xay dung thanh cong
duong IDF cua mua cho khu vyc tram Lang, Ha
Noi vao cudi thé ky 21 theo 2 kich ban RCP4.5
va RCP8.5 sir dung 5 mé hinh toan cau thudc
du 4n CMIP5. Ca 2 nghién ciru nay déu chi ra
réng, cuong do va tan suit cia cac su kién mua
cuc doan s& tang 1én dang ké trong tuong lai
[8, 12].

Nghién cuu trinh bay trong bai bdo s€su
dung ham phan b xac suét Pearson III dé tinh
todn cdp nhat tan sut thoi doan cho chudi sb
liéu mua dén nam 2013 coa cac tram trong 08
ving mua khu vie mién Bic (Hinh 2). Két qua
s& gop phan nang cao hiéu qua va thdng nhat
cac thong tin vé IDF phuc vu cong tic quan ly
nha nudce vé khi twong thity van, phat trién kinh
ké - x& hoi, phong tranh thién tai, phuc vu thiét
thuc cho cong tac quy hoach, thiét ké cac du an
phat trién co s& ha tang cua Viét Nam.
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BAN BO PHAN VUNG MUA KHU VYT MIEN BAC VIET NAM

BIEN PONG

Ving I: Thuong ngudn séng M,
N thuong ngudn song Nam Rém, cao
nguyén Na San - Son La

Vung II: Luu vuc séng Da, thuong
nguén modt sé song nhanh cia song
‘ Thao

Vung III: Vung nai cao Hoang Lién
Son

Vung IV: Luu vuc song tr song Thao
dén séng Ky Cung trir thuong ngudn
song Chay va song Lo

Ving V: Thuong ngudn séng Chay,
song Lo

Ving VI: Trung tim Bic Bo

Ving VII: Bao gdbm ving Péng Tridu-
Quang Ninh

Ving VIIL Dong bing Bic Bo

Hinh 1. Ban d6 phén ving cuong dg muea cho khu viee mién Bdc Viét Nam [11]

2. Phwong phap nghién ciru va thu thap
50 liéu

2.1. Phwong phap

a. Phdn bé tan sudt Pearson II1

DPuong Pearson I11 12 mot dudng trong s cac
duong cong trong qua trinh gidi phuong trinh
béc hai cua ham méat d¢ dang qua chuéngtuong
g voi phuong trinh 1, ham tan suat tuong Gmg
phuong trinh 2:

dy _ (x+d)y
dx b, +bx

(1)
P = [ SO0 = [ Ly tax )
x ! T(@)

Phan b6 ham Gama & trong céc biéu thic ciia
ham tan suét va c6 ba thong sb xo, B, o nén doi
khi goi 1a phan bd Gama ba thong s6. Khi
C=2C, thi xo=0, chi con hai thong s o va p nén
ngudi ta goi 1a phan bé Gama hai thong sd.

-Céc théng sb:

Theo dang tong quat c6 thé xac dinh o va p
theo phuong phap md men trung tam:

3
o =2t : ()

2

M M,

2
p="2,

Trong d6 chi s dudi 1a bac cia cac momen,
con chi s6 trén 1a bac liy thura cua cac
mo men do.

Céc hé sb Cy, Cs cling dugc xac dinh theo cac
momen trén nén c6 quan hé tuong ung gitra ba

TAP CHi KHi TUQNG THUY VAN

thong s6 thong dung véi cac thong sb o va p:

o=t po_2 )
C C,C -

S v S

Tinh chat:

Phan b co6 gidi han 1 dAU: Xmin< X < 00 ;

+ Khi Cs= 2C, thi gidi han dudi Xmin= 0, trén
gidy Hazen dugc dudng thang;

+ Khi Cs> 2C, thi gidi han dudi Xmin>0, trén
gidy Hazen dugc dudng cong 1dm (so véi truc
p);

+ Khi Cs< 2C, thi gidi han dudi xmin<0, trén
giéy Hazen dugc duong cong 16i (so Vi truc p).
Puong phan bd Pearson III xuét hién tri sb am,
diéu nay khong c6 y nghia vat ly. Tuy nhién néu
dudng phu hop véi cac diém thuc nghiém thi van
chp nhan dugc va phan gia tri am khong xét toi.

- Cong thirc hé sb tan suat:

Khi c6 ba thong s6 co ban ta s& dugc ham mat
d6 tan suit Pearson III va sau d6 tich phan ham
mat do s€ dugc duong tan suét tich liy:

X, = X + Ko (5)
Trong d6:Krgoi la hé s tan sudt, hay hé s6 léch,
Kt phu thudc vao do lap lai T.
x,=K,x i (K=1+K1C,) (0

Trong d6: Gia tri K, 12 hé s6 tmg véi cac
truong hop Cs=mC, cua duong Pearson I1I.

Ung dung cua duong tan sudt Pearson III:
Puoc st dung rong rai trong thuy vin ¢ nhiéu
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nude trén thé gidi va ca ¢ Viet Nam. C6 thé sir
dung cho nhiéu dai luong thity vin khac nhau.

b. Xdy dung céng thirc tong quat

Str dung duong cong 1y thuyét Peason III dé
tinh tan suét cho cac tram theo chudi sb liéu mua
16n nhét nam cac thoi doan yéu ciud=5, 10,
15,30, 60’, 90, 120°, 180°, 360°, 720’ va 1440°.
Cuong d6 mua 16n nhét twong tng mdi thoi doan
va mot tan sudt trén duge tinh theo lwong mua
16n nhét ctia mdi thoi doan va mot tin sudt tuong

{ing.
(0287

Trong do: d 1a thoi doan mua; T 1a chu ky lap;
i(d,T) 1a cudng d6 mua 16n nhat (mm/h) thoi
doan d va mot tan suat (1-1/T); X(d, T) 1a lugng
mua 16n nhit thoi doan d va tan suat (1-1/T).

Cong thire thyc nghiém biéu dién quan hé
IDF dugc nhom nghién ctru st dung 1a cong thire
cua Sherman c6 dang:

) a
@ (@ +b)

Trong do: i(d) 1a cuong d mua thoi doan d
cho mdi chu ky lap cho trudc; a, b, ¢ 1a cac tham
$b phu thudc vao vi tri tram mua va chu ky lap
lai véirang budc (a>0,0< b<1h,0<c<1).

(7

(®)
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Cong thirc tong quat tinh cudng do mua dugc
xac dinh dya vao lugng mua co so nhu 1a chi $6.
Trong do, lugng mua co sd dugc chon 1a lugng
mua thoi doan 1 gio chu ky 1dp 100 nam. Vay
cong thirc tong quat tinh cuong d6 mua tai mot
tram c6 dang:

i(d',T').(c1 +A, log(T)).a

(d+b)’
c. Panh gia céng thire tong quat

i(d,T) = )

Dé danh gia cong thirc tong quat duoc xay
dung & trén, nghién ciru s& danh gia hé sé tuong
quan giita chudi s6 liéu thuc do va tinh toan cing
v6i sai s6 quan phuong gitra cuong d6 mua tinh
toan bang cong thic tong quat va tinh theo
TCVN 7957:2008 [11]:

Cong thirc sai s6 quan phuong:

S = Z(Iz _Il)z

n—1

(10)

Trong do: Ii 1a cuong d§ mua tinh todn; I la
cudong d6 mua tinh theo cong thic tong quat
duoc xay dung.

Dua trén co s¢ ndi dung cac phuong phép
phan tich trén, nghién ctru tong hop quy trinh
xay dung IDF trong hinh 2.

Tinh todn cuong A0 mua
cac thoi doan, dor liéu mua
ngay 1én nhat

A

Kiém tra sai sd, tinh thuan
nhat, tinh dirng ctia chuoi

Xay dung duong IDF cho
cac tram khituwgng va cac
tram do mua

sb lidu théngké

Lua chon ham (dang) phan
bo tan suat

Tong quan CT]

tinh IDF N\ il v

Luachon | [[Xay dungban dd phanbé, Xac dmich}E)ng thire

cong thic phéan vung cuong d6 mua
Ti€u chiphan

vung cuong - Y
d6 mua Ungdung trong mét s6 1inh
vuc va pho biénkét qua

nghién ctru

Hinh 2. Quy trinh thuc hién xac dinh IDF

TAP CHI KHi TUQONG THUY VAN
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2.2. 86 ligu

S6 liéu mua thoi doan ngén tai 8 tram khi
tuong dai dién cho 8 ving mua ¢ khu vuc mién
Bic cua Viét Nam dugce st dung cho nghién ctu
bao gém tram Son La, Than Uyén, Luc Yén, Cao
Bing, Bic Mé, Thai Nguyén, Son Dong, Nho
Quan. Chudi s6 liéu nay dugc thu thap tai Trung
tam Khi tugng Thiy van Qudc gia tir nam 1981
dén nam 2013 (33 nam) vdi cac thoi doan = 5°,
10°, 15°, 30°, 60°, 90, 120°, 180°, 360°, 720’ va
1440’ va da duoc kiém tra tinh hop 1y cua dit liéu
trudce khi dua vao tinh toan.

3. Két qua tinh toan thir nghiém cho mién
Bic Viét Nam

Dua trén dir liéu da thu thap tai cac tram nhu
da trinh bay & trén, phan b tan suit Pearson III
duoc sur dung dé tinh toan xac dinh cuong do
mua (ng véi cac thoi doan va tan sut khac nhau.
Viéc hiéu chinh céac thong sé Cy, Cssao cho phu

hop vé6i duong tan sut kinh nghiém, tir d6 vé
dugc duong tan suat 1y luan v6i bd thong s6 mai
dugc trinh bay trong bang 2 va hinh 3.

Dé danh gia cong thic tong quat duoc xay
dung, tai mdi tram tién hanh tinh toan cuong do
mua cac thoi doan Gmg voi cac tin suat khac
nhau va so sanh véi két qua tinh bang cong thirc
tong quat (Bang 2). Két qua tong hop hé sb
tuong quan gilra gia tri thyc va gia tri tinh toan
(R) va sai sb quan phuong giira két qua tinh bang
cong thuc tong quat va két qua cuong dong mua
xac dinh theo TCVN 7957:2008 @) [11]. Két qua
cho thay gia tri hé s6 twong quan gitta gia tri thuc
va gia tri tinh todn tai cac tram déu 16n hon 0.99,
cac gia tri sai s6 quan phuong cua cac tram co
gia tri rat nho tir 3,6-8,9 mm/h. Nhu vay cac
cong thirc tong quét duoc thiét 1ap cho gia tri tinh
toan cuong do kha phu hop voi gia tri cuong do
mua xac dinh theo TCVN 7957:2008 ©).

Bdng 2. Két qua so sanh gitta cdc cong thirc ciia tram Luc Yén

Chu ky Cl,rf‘m;g do mua (mm{h) cac th(vn doan }ing Cong t;l 41:'c:06r;§ ql:;tT)
Lip/thoi véi tan suat P(%) va chu ky 1ap (N nam) 1(d,T) = W
doan
’ 100 50 20 10 5 4 2 100 50 20 10 5 4 2
5 318 292 265 257 228 198 151 307 280 253 244 216 189 152
10 227 212 197 192 175 156 125 262 239 215 208 184 161 130
15 207 194 180 175 159 142 112 230 210 189 182 162 141 114
30 168 154 140 136 121 105 794 173 157 142 137 122 106 85.7
60 126 116 105 102 90.2 779 588 121 110 994 959 851 743 60.0
920 909 84.1 77.1 747 67.1 58.7 452 959 873 787 760 674 588 47.5
120 747 695 64.0 62.1 56.0 492 37.8 80.6 73.4 662 638 56.6 494 399
180 59.1 547 50.0 485 434 37.8 285 625 569 513 495 440 384 31.0
360 458 413 36.6 350 30.1 248 168 399 363 327 31.6 280 245 19.8
720 235 216 197 19.1 17.0 146 107 251 229 206 199 176 154 124
1440 164 146 128 122 104 841 552 157 143 129 124 11.0 9.64 7.79
Bang 3. Keét qua so sanh gitta cdc cong thirc cua cdc vung
\ Sai s0 N Sai s6 (5 N Sai s6 (5
Ving (8 mm/h Ving m m/(h ) R Ving mm/(h ) R
I 5.7 0.99 v 6.6 0.99 VII 7.7 0.99
1I 3.6 0.99 A" 8.9 0.99 VIII 5.8 0.99
11T 8.0 0.99 VI 3.2 0.99

TAP CHi KHi TUQNG THUY VAN
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Chlimg &4 ruca cwmh)

—— i

Cicvg s ik

Vung II- Than Uyén

= fsam
oA Se—

—— e

LA WO
Wheiel ol s (pebaie ) Thisi ,:; Qe ad B sy M
1463 +1071*1log(T 641+ 579 *1log(T
I(d,T) = (d+16)0’8425g( ) I(d,T) = (d+9)0’692§( )
Vung I1I- Luc Yén Vung IV- Cao Bang
Bwcar —a :.j,.., | = I“: | P —a— g 1
: = == T | [ ST e == [
H S S EREEE E | —— oy |
i K '
= g e
1
1 il i E. " (1] L el Ll 1w mnm 1 L
TS i |y ) Thsi doan (piale)
941+ 687 1og(T) 1271+ 899 *log(T)
1(d,T) = 1(d,T) =
( ) (d + 14)°0087 ( ) (d+15)°7°0
Ving V- Bac Mé Vung VI- Thai Nguyén
330 | I ]
’g’ =il ] —— e T
% e T LI - & 30 i
x | P iy .
R SR e~ e e . e e
Thed dnae s phuen Thin doga (i)
760+ 624 =1og(T) 1746 +1014 *1og(T)
1(d,T) = I(d,T) =
( ? ) (d+12)0,7282 ( ) (d+20)0,772
Vung VII- Son Dong Vung VIII- Nho Quan
T o i
4 I
: H
el ! B e
Tt o st et ey

834+ 679 *1log(T)
(d+11)0e7°

1(d,T) =

874+ 857 x1og(T)

1(d,T) =

(d + 19)0,6931

Hinh 3. Duong cong IDF va cong thirc xac dinh cwong do mua tai cdc tram
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4. Két luan

Nghién ctru tinh toan thir nghiém va xac dinh
cong thuc tinh toan cuong do mua tirng thoi
doan cho 8 tram dai dién cho 8 vung mua cua
mién Bic Viét Nam. Cac cong thic cudong do
mua dugc xac dinh cho cac gid tri co h¢ s6 tuong
quan gitra gia tri thuc va gia tri tinh toan déu 16n
hon 0.99 va sai s6 quan phuong véi gia tri tinh
bang cong thirc theoTCVN 7957:2008 kha nho.
Nhu vay cong thirc tong quat duge xac lap cho

cac ving mua cé thé duoc str dung trong cong
tac tac quan ly nha nudc vé khi tugng thity vin,
phat trién kinh ké - x3 hoi, phong tranh thién tai.
Tuy nhién, dé ting do chinh xac phuc vu thiét
thuc cho cong tac quy hoach, thiét ké cac dy an
phat trién co s¢ ha ting cua Viét Nam can tinh
toan xay dung dong bo cho tat cac cac tram khi
twong c6 s6 liéu ty ghi va con tinh toan trén quy
mé co tinh chat phan bd theo khong gian trén
pham vi ca nudc mot cach chi tiét.
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RESEARCH ON THE DEVELOPEMENT OF IDF CURVE FOR
THE RAIN IN THE NORTH OF VIETNAM
Nguyen Van Thang'
'Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: Colleration curve of rainfall intensity - duration - frequency (IDF) is an applica-
tion which is widely used in hydrological calculations for planning designation, constructions,
irrigation, hydropower, etc. The research paper representes the overall results of IDF curve
experiments conducted over the world and those in Vietnam. Accordingly, the results allow us
to evaluate the methods to determine IDF curves and to create an integrated method in order to
define IDF curves as well as to implement pilot calculations of the rains in eight regions of
nouthern Vietnam. The results showed that those general formulas proposed for 8 meteorology
stations in conducted regions displaying the high accuracy, all of correlation coefficients are
higher than 0.9. This method and the calculation process in the research can be applied in
Vietnam as a contributing factor for enhancing and integrating the IDF databases as well as
supporting the governmental management of hydrometeorology.

Keywords: IDF, northern Vietnam, frequency.
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NGUY CO XAM NHAP MAN CAC SONG CHINH TINH
PONG NAI TRONG BOI CANH BIEN POI KHI HAU VA
NUOC BIEN DANG

Nguyén Ky Phung', Nguyén Thi Bay?, Tran Thi Kim?3, Lé Ngoc Tuéin®

Tém tit: Nghién citu nham muc tiéu danh gid nguy co xdam nhdp man (XNM) céc séng chinh tinh
DPong Nai trong boi canh BDKH. Cdc kich ban ddnh gia dwoc thiét ldp bao gom: Kich ban hién
trang 2013 (KB1), kich ban 2020 voi muec phat thai khi nha kinh cao - AIFI (KB2) va kich ban 2030
- AIFI (KB3). Tam vung nuoc mat dwoc xac dinh twong ung voi cac ranh man tiw <0,25%o dén
> [8%o. Bang phwong phdp mé hinh héa (MIKE 11), két hop ky thudt GIS, két qua tinh todn cho
thdy XNM ngdy cang tang cuong va di chuyén sdau vé phia thiong lieu. Trong pham vi nghién ciru,
Vimg 1 ¢6 chiéu dai 53,5 km, 48,5 km va 44,5 km twong vmg véi KBI, KB2 va KB3. Cdc sé liéu
twong ung voi Vung 2 la 63 km, 54 km va 52 km; Vung 3 la 9 km, 4 km va 4,5 km, Viung 4 la 4 km,
9,5 kmva 11,5 km; Vung 5 la 7 km, 13 km va 10,5 km; Vung 6 la 4 km, 6 km va 6 km; Vung 7 la 15
km, 13,5 km va 13,5 km; Ving 8 bao gém 4 km, 6 km va 7,5 km trén séng Long Tau, todn bé séng
DPong Tranh, Thi Vi, Go Gia (doan chdy qua tinh Pong Nai). Két qua nghién citu cung cdp co s¢
quan trong cho viéc hoach dinh cac giai phap thich tng XNM phu hop, dam bdo cac hoat dong sinh

hoat va san xudt tai dia phuong.

Tw khéa: Bién doi khi hdu, xam nhdp mdan, nuwdc bién ddng.

Ban Bién tap nhan bai: 11/3/2017

1. Pit vin dé

Bién d6i khi hau va nuéc bién dang (NBD) 1a
mot thach thirc 16n dbi v6i nhan loai trong thé
ky 21. Thién tai va cac hién tugng khi hau cuc
doan ngay cang gia ting ca vé sb luong, cuong
d6 va pham vi tac dong, 12 mdi lo ngai hang dau
ctia nhiéu qudc gia trén thé gidi, trong d6 c6 Viét
Nam [1]. Vi vdy, nghién ctru vé BDKH can duoc
tién hanh nham cung cip thong tin can thiét dé
thuc hién cac quy hoach, ké hoach... gop phan
nang cao nang lyc thich tng voi BDKH cuia hé
théng.

IS¢ Khoa hoc va Céng nghé Thanh phé Ho Chi
Minh

2Pai hoc Bach Khoa Thanh phé Ho Chi Minh
3Pai hoc Tai nguyén va Méi truong Thanh pho
Ho Chi Minh

*Dai hoc Khoa hoc Tu nhiéen PHQG Thanh pho”'
Hé Chi Minh

*Email: Intuan@hcmus.edu.vn

TAP CHi KHi TUQNG THUY VAN

Ngay phan bién xong: 8/6/2017

Trong bdi canh BDKH ngay cang dién ra
manh mé&, dong chay trén cc song bi thay doi
anh huong dén qua trinh xdm nhap man (XNM),
chat lugng nudc, tac dong ti€u cuc dén cac hoat
dong co6 lién quan nhu: tréng trot, chan nuoi,
nuoi tr6ng thuy san, dich vy, sinh hoat... ciia cac
khu vue ven song. Gan day, nhiéu nghién ciru vé
BDKH xem XNM la mdt trong nhitng tdc dong
chinh can quan tam danh gia [2-5], dac biét 1a
céc ving cira song va ven bién [6- 14].

Podng Nai 14 tinh thudc luu vuc song Pong
Nai - Sai Gon, c6 mat do song subi khoang 0,5
km/km2, song phan phdi khong déu. Phan 16n
song sudi tap trung phia Bic va doc theo song
Pong Nai vé huéng Tay Nam. Mic du khong
giap bién (diém gan nhat cach bién khoang 9
km), nhung véi dic diém phan bd trir lugng
nudc (khoang 20% vao mua kho) va ché do nudc
ban nhat triéu, cac song subi tinh Pong Nai van
c6 nguy co bi nhiém min cao. Trong thdi gian
gan day, tinh hinh XNM trén dia ban tinh Pong
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Nai dang c6 dau hiéu tiéu cuc. Theo Trung tim
quan tric va k¥ thudt méi trudng Pong Nai, tir
nam 2007 - 2015, d6 man xam nhap vao song
DPong Nai tang 1én rd rét, cao diém thudng tir
thang 3 dén thang 5. Nam 2011, ¢ doan ba song
Déng Nai - tir cAu Hoa An dén cau Déng Nai, do
man nhiéu khu vuc tang trén 10 1an so v&i moi
nam.

Vi vay, viéc xac dinh nguy co XNM tinh
Dong Nai trong bdi canh BDKH déng vai tro vo
cing quan trong, cung cip co so hoach dinh cac
chinh sach, chién lugc, bién phap thich tng phu
hop trong ting diéu kién cu thé, gop phan giam
thiéu rui ro, dam bao phat trién bén ving tai dia
phuong.

2. Phwong phap nghién ciru

2.1. Phwong phdp thu thip va tong hop tai
liéu

Cac tai liéu, s6 liéu khi tuong thuy van
(KTTV), d6 man kich ban bién d6i nhiét do,

J,aga.,m

Hinh 1. Vi tri @6 man va mdt cdt ngang song

2.3. M6 hinh Mike 11

Ap dung trong tinh toan thuy luc va lan
truyén man.

2.3.1.Vung tinh va luoi tinh

Viing tinh: tir sau ba hd chira (Tri An, Dau
Tiéng va Phudc Hoa) dén vi tri cac cira song ven
bién (Dinh Ba, Thi Vai, Long Tau va Soai Rap)
(Hinh 3).

BAI BAO KHOA HQC

lrong mua va muc nudc dang tai khu vuc nghién
ctru phuc vu mo6 phong nguy co XNM cac song
chinh tinh D@ng Nai dugc thu thap tai Pai Khi
tugng Thuy van khu vuc Nam b, cac co quan
hitu quan tai dia phuong va B9 Tai nguyén va
Moi truong, dam bao do tin cdy trong tinh toan.

2.2. Phwong phap khdo sat, do dac

Viée khéo sat, do dac mat cat ngang song
(song Pong Tranh, GO Gia, séng Budng, song
DPong Mon - Hinh 1), thay van (muc nudc gid
tai tram song Budng va tram Pong Mon tir 19/4-
21/4/2015 - Hinh 2), 40 man (5 tram trén song
Pong Nai, song Thi Vai, song Dong Mon, song
Buong tir 19/4-22/4/2015 - Hinh 1) dugc thuc
hién phuc vu tinh toan moé hinh thay lyc va lan
truyén man. Trong do, téng s6 mat cit do dac bd
sung 1a 112, gdm 35 mat cit trén séong Pong
Tranh, 18 mat cit trén song Go Gia, 48 mat cét
trén song Budng va 11 mat cit trén song Dong

Mon.

Hinh 2. Vi tri do dac thuy van

Mang luéi tinh bao gdm 79 nhanh séng 16n
nho, 674 mit cit, 68 diém nhap luu va phan luu.
Khoang cach dx 16n nhat trén cac nhanh song 1a
500 - 1000 m va nho nhat 1a 100 - 200 m; chia
chi tiét & cac nhanh song nho va chia 16n nhat
trén cac nhanh séng 16n nham giam thoi gian
tinh toan (Hinh 4).

TAP CHI KHi TUQONG THUY VAN
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Hinh 3. Vung tinh todan

Bién HE Phuide Hia (Q) N
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Bitn Gé Din (Z) (] -_‘_h: w+l
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Hinh 4. Mang luoi tinh trong mé hinh Mike 11
2.3.2. Bo thong 56 mo hinh thuy lyc Dinh Ba, Long Tau, Thi Vai) va chay doc song.
(i) Dit liéu tinh todn: B9 s6 liéu thiy van nam (ii) B s6 liéu tinh todn hiéu chinh mé hinh
2013 duoc st dung lam bién tinh toan, bao gdm:  thuy hiec
- Bién thugng ngudn: Muc nude gio tai Go - Thoi gian tinh: Tur 26/4 - 28/4/2013 voi
DAu, Tan An, luu lugng xa thuc do hd Phuge  bude thoi gian tinh At = 1 phaut.
Hoa, hd Tri An va ho Dau Tiéng. - Hé s6 nham n: Thay di trong khoang 0,02
- Bién ha ngudn: Muyc nudc Soai Rap, Dinh - 0,035,
Ba, Long Tau, Thi Vai dugc tuwong quan tur dir - Bién tinh toan:
liéu myuc nudc Vam Kénh va Viing Tau. « Bién thuong ngudn va ha nguén tir 9:00

- Gi6: Gié chudng (gdm van toc gié vahuéng  ngay 26/4/2013 - 20:00 ngay 28/4/2013 nhu da
gi6) duoc thiét lap tai 4 cua song (Soai Rap, dé cap.
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* Bién cut: 12 bién luu lugng véi Q = 0 m¥/s
(bao gdm 2 bién nhanh Thi Tinh, Nhiéu Loc-Thi
Nghé, Tan Héa - Lo Gém, séng Budng, sudi Cai,
sudi Nudc Trong, subi Giai, song May, nhanh
song Bé, song Pong Mén va song Thi Vai).

- Diéu kién ban dau: Tai thoi diém ban dau,

s

Ty
“~S
g TAY NINH

?
/
L
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1dy myc nudc tinh, lvu luong Q = 0 m¥/s.

- Céac tram hiéu chinh mo6 hinh: Str dung 8
tram do luu lugng va myc nudce tr 9:00 ngay
26/4/2013 - 20:00 ngay 28/4/2013 dé hiéu chinh
mo hinh (Hinh 5).

i

DONG NAL

Hinh 5. Vi tri cac tram hiéu chinh thuy luc

2.3.3. M6 hinh lan truyén man

Dit liéu: BO sb liéu dd man tai tram Cat Lai,
Thu Thiém va Nha Be tu 27/04 - 29/04/2013
dugc st dung dé hiéu chinh mé hinh.

Diéu kién ban dau, diéu kién bién: B6 thong
sb tinh toan mo hinh thuy lyc dugc su dung dé
tinh toan lan truyén madn trong song.

* Bién man: Tai 4 bién cua song (Soai Rap,
Dinh Ba, Long Tau, Thi Vai) iy d6 min bang
dd méan trung binh trong cac thang mua kho tur
thang 1 - 4/2013 cua bién Pong khoang 28 -
33g/L. Cac bién thuong luu, bién cut (gidng voi
mo hinh thuy lyc) va Thi Vai 1dy d6 man bang 0.

« Piéu kién ban dau: Dé két qua tinh toan
nhanh hoi tu dén két qua ding, diéu kién ban dau
dugc 13y doc theo chiéu dai cua song ting dan
tlr bién 1én thuong nguén, duya theo sd liéu thue
do cua céac tram do man trén song, 1€iy d06 man
ban dau cho cac nit tinh lién ké véi vi tri quan
tric man doc song.

* Budc thoi gian tinh At = 30 giay.

Ung voi cac kich ban BPKH dén nam 2020
va 2030, cac bién tinh toan trong mo6 hinh dugc

diéu chinh nhu sau:

(i) Bién thugng nguon: luu luong tai GO Dau,
Tan An, luu lugng hd Phude Hoa, hd Tri An, ho
Dau Tiéng dugc tinh bang mé hinh NAM va mo
hinh diéu tiét hd chira. Két qua tinh toan (khong
trinh bay chi tiét trong bai bio nay) duogc ké thira
tir mot nghién cru gan day cua cing nhom tac
gia [15].

(ii) Bién ha ngudn: Muc nuéc Soai Rap, Dinh
Ba, Long Tau, Thi Vai tuong tng véi muc NBD
thém vao nam 2020 va 2030.

2.3.4. Tiéu chudn danh gia dé tin cdy ciia mé
hinh

Dé hi¢u chinh mo hinh, hé s Nash - Sut-
cliffe(NSE) va hé sé twong quan R? dugc sir
dung dé danh gia.

2?21(Qob5,i - Qsim,i)2

NSE = 1-— sim
Zlivzl(Qobs,i - Qobs)

RZ _ Zlivzl(Qobs,i - Qobs)(Qsim,i - Qsim)
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Trong d6: Qsim1 12 luu lwong mo phdng tai
thoi gian i; Qobsy 12 Tuu lugng thue do tai thoi
gian i; Qobs 13 luu lugng trung binh thyc do;
Qsim 12 luu lugng trung binh md phong.

Tiéu chuan danh gia:

- O mirc dat khi 0,4< NSE <0,65; mitc khé khi
0,65 <NSE < 0,75; mtc tot khi NSE > 0,75 [16].

- O mirc dat khi R? < 0,4; mtrc kha khi 0,4 <
R2< 0,8; mirc tot khi R%> 0,8 [17].

2.4. Ky that GIS

K§ thuat GIS duoc ap dung dé xay dung ban
d6 XNM nham tryc quan hoa két qua tinh toan.

3. Két qua nghién ciru

3.1. Hiéu chinh va kiém dinh mé hinh

3.1.1. Hiéu chinh va kiém dinh mé hinh thuy
luc

» Hiéu chinh mo hinh thuy luc

S6 liu myuc nude va luu lugng thuc do tai 8
tram: Phu Cuong, Binh Phudce, Cat Lai, Hoa An,
Phu An, Nha B¢, Nga Bay, Cai Mép, Vam Co,
Vam Sat tr ngay 26 - 28/04/2013 dugc st dung
dé hiéu chinh mé hinh. Két qua tinh toan twong
d6i phi hop v6i thuc do, chi s6 NSE va R & cac
tram hau hét & mirc cao (trén 0,8). Theo do, bd
thong s6 nham tim dwoc sau hiéu chinh (Bang 1)
dugc dung dé tinh toan thuy luc.

Badng 1. Hé s6 nham (Manning) trén cdc séng (ding trong hé SI) sau hiéu chinh

Tén song Giatri  Tén song Giatri  Tén song Giatri  Tén sdng Gia tri
Pong Nai 0,035  Thi Vai 0,022 SéngBudéng 0,030 PongMén 0,020
Sai Gon 0,033 Soai Rap 0,022  Song Bé 0,033  Vam Sat 0,020
Nha B¢ 0,032 Dinh Ba 0,020  Phu Xuéan 0,021 Rach Chiéc 0,033
Long Tau 0,026  Vam Co6 Tay 0,028 Go Gia 0,020
Déng Tranh 0,021 Vam Co6 Bong 0,028 Bén Lic 0,031

o Kiém dinh mé hinh thuy luc

St dung s6 liéu muc nude va luu lugng thuc
do tr 09:00 ngay 25/05/2013 - 08:00 ngay
27/5/2013 tai cac tram Phu Cuong, Binh Phudc,
Cat Lai, Hoa An, Phu An, Nha B¢, Nga Bay, Cai
Mép, Vam Co6, Vam Sat dé kiém dinh. Két qua
tinh toan pht hop véi thuc do véi chi s6 NSE va
R? déu trén 0,8. Theo do, bd thong sd & bang 1
dugc chon dé mé phong nguy co XNM trong boi
canh BDKH.

3.1.2. Hiéu chinh va kiém dinh mé hinh lan
truyén man

e Hiéu chinh mo hinh lan truyén man

Hé s6 khuéch tan duoc 14y chung cho cac

doan séng la 5 - 25 m?%/s, riéng hé s6 khuéch tan
ttr Thu Thiém trd 1én trén thuong ngudn ldy 25
m?/s. Tién hanh mo phong XNM tai ba tram do
man (Cat Lai, Thu Thiém, Nha B¢), so sanh véi
thuc do tir 24/04 - 30/04/2013 cho két qua mo
phong twong quan kha t6t v6i dudng qua trinh
d6 man (R? twong ung 0,8, 0,86 va 0,9).

e Kiém dinh mé hinh lan truyén man

Str dung $6 liéu man thuc do tai 5 tram nhu d3
dé cap tir 19/04 - 24/4/2015 dé kiém dinh. Két
qua md phong twong quan kha tot voi sb lidu
thuc do. Theo d6, hé sb khuéch tan duoc trinh
bay trong bang 2.

Bdng 2. Hé s6 khuéch tan (m*/s) cho mé hinh lan truyén mdn

Tén song Giatri  Tén song Giatri  Tén song Giatri  Tén song Gia tri
Pong Nai 25 Thi Vai 16 Song Budng 8 Pong Mon 6
Sai Gon 25 Soai Rap 23 Song Bé 25 Vam Sat 16
Nha Bé 23 Dinh Ba 23 Phu Xuan 12 Rach Chiéc 6
Long Tau 22 Vam Co Tay 22 Go Gia 9

DPong Tranh 18 Vam Cé Pong 24 Bén Lirc 13

TAP CHi KHi TUQNG THUY VAN
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3.2. Pdnh gid dién bién XNM tinh Pong Nai
trong béi cinh BDKH

Trong céc kich ban BDKH tai tinh Pong Nai:
(i) Kich ban BDKH tinh Ddng Nai dén 2100 [18]
kha chi tiét, day du cac loai kich ban nhung
khong dép tng tinh dong bd cho toan khu vuc
nghién ciru (luu vye song Sai Gon - Pong Nai);
(i1) Kich ban BBDKH, NBD cho Viét Nam 2012
[19] chi tiét va dong bo trén khu vyc 16n (Binh
Phuéc, Binh Duong, Pong Nai, TpHCM, Long
An va Tay Ninh), nhung chi c6 kich ban phat
thai trung binh (B2) nén khong thé tinh toan cho

BAI BAO KHOA HQC

ca 3 truong hop, dac biét 1a kich ban mang tinh
canh bao (A1FI); (ii1) Kich ban BbKH, NBD
cho Viét Nam 2009 [20] dam bao tinh dong bd
trén khu vuc 16n va dﬁy du cac kich ban (B1, B2,
A1FI), khuyét diém 1a tinh cap nhat chua cao
nhung chép nhan dugc. Theo do, kich ban nay
[20] dugc lya chon va ap dung trong nghién cuu.

Trén co s& moi quan h¢ gitra d6 man va ché
do tridu cuong, khu vuc nghién ctru dugc chia
thanh ba khu vuc (1, 2, 3) dé danh gia dién bién
XNM (Hinh 6).
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Hinh 6. Pham vi phdn tich, danh gid dién bién XNM trén dia ban tinh Pong Nai

Bén canh d6, 08 ranh giéi man (RGM) duoc
xac dinh twong tng v6i d6 man anh huong dén
nhu cau sir dung nude (Bang 3). Cac kich ban
md phong nguy co XNM bao gom:

- KB1 (hién trang): Mua kho, tir 02/01 - 30/5

- KB2: M6 phong XNM nam 2020 véi kich

ban phat thai cao (A1FT). Trong d6 sy thay doi
muc nudc bién so v6i thoi ky 1980 - 1999 trong
thang 1 - 51a +12 cm [20].

- KB3: M6 phong XNM nam 2030 véi kich
ban AIFL. S6 liéu myc nude bién dang tuong
ung (nhu KB2) 1a +17 ¢cm [20].

TAP CHI KHi TUQONG THUY VAN
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Bang 3. Gia tri do man cia RGM anh huong dén nhu cau sir dung nuwoc mat

RGM Gidi han d6 man

Ti€u chi Iya chon gidi han d6 mén dya trén anh

Thang mau

cua RGM (%o) huong dén nhu cau st dung nudc mit
| <0,25%o Dung dugc cho muc dich cap nude sinh hoat (qua xir .
RGM 1 (0,25%0)  ly thong thuong)
) 0,25%o0 - 0,5%o0 Dung dugc cho muyc dich cép nudce sinh hoat va cac
RGM 2 (0,5%o) muc dich khac
o o Dung dugc muc dich tuéi ti€u thuy lgi hoac cac muc
3 0,5%o - 1%o dich sir dung khac c¢6 yéu ciu chat lugng nudc twong
RGM 3 (1%o) tr . :
4 1%o0 - 2%o0 Phuc vu tdt cho nudi (rf)ng thity san nuéc lg nhung
RGM 4 (2%o) giam nang suat cdy trong nhay cam man
5 2%o - 4%o Phuc vu tot cho nubi trong thiy san nudc lg nhung
RGM 5 (4%o) giam nang suat nhiéu loai cdy trong
6 4% - 8%o Nubi tr6ng dugc mot sb lgai thiy san nudc 19 nhung
RGM 6 (8%o) giam nang suat cac cay trong chiu man.
7 8%o - 18%o Nubi trong duoc mot sé loai thity san nude lg nhung .
RGM 7 (18%o) khéng tuéi tiéu duoc.
8 > 18%o Nhiém man, khong sir dung duoc. -

3.2.1. Dién bién XNM tai Khu vuc 1

Séng Pong Nai chiém phan 16n trong ving 1
(song Pong Nai, song Budng, song Dong Mén
va song Nha B¢), theo do, dugc tap trung phan
tich vi tri cac RGM.

RGMI: Trén song Dong Nai, vao thoi diém
11:00 ngay 24/02/2013, RGM1 dich chuyén xa
nhat vé& phia thuong luu cdu Hoa An, cach
khoang 0,5 km véi d6 man 16n nhét dat 0,251%o.
So v6i KB1, RGM1 niam 2020 (KB2) tién xa
hon khoang 5 km vé phia thuong luu (cach cau
Hoéa An khoang 5,5 km). Pén nam 2030 (KB3),
RGMI1 tién xa hon so véi KB1 khoang 9 km,
cach cau Hoéa An 9,5 km.

RGM2: Thoi diém RGM2 di chuyén vé
thuong luu sau nhit cung thoi diém véi RGMI.
Theo KB1, RGM2 céch ha luu ciu Héa An 9
km.Két qua mo phong XNM niam 2020 cho thiy
RGM2 di chuyén vé thuong luu thém madt doan
khoang 9 km so véi KBI1 - ngay vi tri cau Hoa
An. Theo KB3, RGM2 tiép tuc di chuyén vé
thuong Iuu 11 km so voi KB1 - cach thugng luu
cau Hoa An khoang 2 km.

RGM3: Thoi diém RGM3 di chuyén vé
thuong luu sdu nhat 1a 13:00 ngay 24/02/2013,
céch ha luu cau Hoa An khoang 19 km.Vao nim
2020, RGM3 di chuyén vé thuong luu thém mot
doan khoang 11 km so véi KB1 - cach ha luu cau

TAP CHI KHi TUQNG THUY VA5

Hoa An khoang 8 km. Theo KB3, RGM3 tiép tuc
di chuyén vé thuong luu 14 km so v6i KB1 -
cach ha luu ciu Hoa An khoang 5 km.

RGM4: Thoi diém RGM4 di chuyén vé
thuong luu séu nhat 1a 14:00 ngay 24/02/2013.
Theo KB1, RGM4 da di chuyén dén vi tri cach
cau Héa An 32 km vé phia ha luu. Trong nim
2020, RGM4 di chuyén vé thuong luu thém mot
doan khoang 8 km so véi KB1 va cach ha luu
cau Hoa An khoang 24 km. Dé6i vi KB3, RGM4
tiép tuc di chuyén vé thugng luu 11 km so véi
KBI - cach ha luu cdu Hoa An 21 km.

RGMS5: Thoi diém RGMS5 di chuyén vé
thuong luu sdu nhét twong tu nhu RGM4. Theo
KB1, RGMS5 di di chuyén dén cach cdu Hoa An
36 km vé phia ha lwu. Vao nam 2020, RGMS5 di
chuyén vé thuong luu thém mot doan khoang 2,5
km so véi KB1 va cach cau Hoa An khoang 33,5
km. Theo KB3, RGMS5 tiép tuc di chuyén vé
thuong luu 3,5 km so véi KB1.

RGM6: Vao 15:00 ngay 24/02/2013, RGM6
di chuyén sau nhét vé phia thuong luu, cach cau
Hoéa An khoang 39,5 km vé phia ha luu (cach cira
song Pong Nai khoang 1 km). Péi véi KB2,
RGM6 di chuyén vé thuong Iuu thém mot doan
khoang 0,5 km so KB1 - cach cau Hoa An khoang
39 km vé phia ha luu. Theo KB3, RGMB6 tiép tuc
di chuyén vé thuong luu 2,5 km so v6i KB1, cach

S thang 06 - 2017



cau Héa An khoang 37 km vé phia ha luu.

RGM7: B man 16n nhat (khoang 14,6%o) ghi
nhan tai ctra song Nha Bé (ing voi KB1). Do
vay, RGM7 khong dugc xét dén.

3.2.2. Dién bién XNM tai Khu vuec 2

Khu vuc 2 chi ¢6 nhanh song Long Tau (doan
chay qua tinh Pdng Nai) - 1a nhanh song chiu
anh huong ché do thuy luc tir hai phia Vinh
Béng Tranh va Vinh Ganh Rai. D6 min 16n nhét
dao dong tur 14,8 - 28%o, theo do, chi tap trung
phan tich d0 man tr 8 - 18%o va 16n hon 18%o,
tuong tng voi RGM7.

Thoi diém RGM7 di chuyén vé thuong luu
sau nhat 1a 12:00 ngay 14/01/2013. Ranh 18%s
nam trén song Long Tau, cach ngi ba song Pong
Tranh - Long Tau khoang 4 km va cach cau Hoa
An 54,5 km (cach nga ba song Long Tau - Nha
B¢ - Soai Sap khoang 5 km). Pén nim 2020,
RGM7 di chuyén vé thuong luu thém mdt doan
khoang 2 km - cach ciu Hoa An khoang 52,5 km
(cach ngd ba song Long Tau - Nha Bé - Soai Sap
khoang 3 km). Pén nam 2030, RGM?7 tiép tuc di
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chuyén vé thuong luu 1,5 km so véi KB1, cach
nga ba song Long Tau — Nha Bé — Soai Sap
khoang 1,5 km va cach cau Héa An 51 km (vé
phia ha luu).

3.2.3. Dién bién XNM tai Khu vuc 3

Khu vyc 3 bao gdm ba song chinh: song
Pong Tranh, song GO Gia va song Thi Vai doan
chay qua tinh Pong Nai. Két qua mé phong 5
thang mua kho (1 - 5) cho thiy d6 min 16n nhat
dao dong trong khoang 18,1 - 33%o, riéng doan
chay qua tinh Pdng Nai, gia tri min cao nhat dat
khoang 32,1%o. Do do, trong doan nay chi xét
vung nudc mat c6 do0 man 16n hon 18%e.

Véi vi tri va thoi gian RGM7 di chuyén sau
nhit vé thuong luu dd duge xac dinh trong Ving
2 cho thiy khong c6 doan song nao phit hop véi
cac muc dich dan sinh kinh té. Trong ving nay,
tat ca cac nhanh song déu c6 d6 man rat cao (trén
18%o), do d6 can c6 bién phap giam thiéu anh
hudng cia XNM.

Bang 4 tong hop vi tri ranh man tmg véi ting
kich ban so véi ciu Hoa An

Bdng 4. Khoang cdch tir cau Héa An dén cdc ranh man iing véi tirng kich ban

RGM KB1 (Hién trang) KB2 (A1FI—2020) KB3 (A1FI—2030)
0,25%o +0,5 km +5,5 km +9,5 km
0,5%o -9 km 0 km +2 km

1% -19 km -8 km -5 km

2%o -32 km -24 km -21 km

4%0 -36 km -33,5km -32,5 km

8%o -39,5 km -39 km -37 km

18%o -54,5 km -52,5 km -51 km

Céc vung RGM tuong tng voi cac muc dich
st dung nudc duogc thé hién & Hinh 7, trong do:

- Ving 1 (<0,25%o), tir vi tri cach cau Hoa An
0,5 km, 5,5 km va 9,5 km (vé phia thuong luu)
dén ho Tri An tng véi KB1, KB2 va KB3.

- Vung 2 (0,25 - 0,5%o), tir vi tri cach ha luu
ciu Hoa An 9 km dén hd Tri An ung voi KB1; vi
tri cau Hoéa An va tlr vi tri cach ciu Hoa An
khoang 2 km (vé phia thuong luu) dén hd Tri An
twong Umg voi KB2 va KB3.

-Vung 3 (0,5 - 1%o), tir vi tri cach ha luu cau
Hoéa An 19 km dén hd Tri An tng véi KB1; tir vi
tri cach cadu Hoa An khoang 2 km (vé phia

(+: vé phia thuwong luu; -: vé phia ha luu)
thuwong luu) dén hd Tri An twong tmg voi KB2 va
KB3.

-Vung 4 (1 - 2%o), tir vi tri cach cau Hoa An
khoang 32 km (vé phia ha luu) kéo dai 1 doan
khoang 13 km theo KB1; cac s6 liéu tuong tng
v6i KB2 va KB3 lan luot 1a 24 km, 16 km va 21
km, 16 km.

- Vung 5 (2 - 4%o), tir vi tri cach cdu Héa An
khoang 36 km (vé phia ha luu) kéo dai 1 doan
khoang 4 km theo KB1; cac sb liéu tuong ting
véi KB2 va KB3 lan luot 1a 33,5 km, 9,5 km va
32,5 km, 11,5 km.
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(a)

-Vung 6 (4 - 8%o), di véi KB1, tir vi tri cach
cau Hoa An khoang 39,5 km (vé phia ha luu) kéo
dai 1 doan khoang 3,5 km; céc s6 liéu twong g
v6i KB2 va KB3 lan luot 1a 39 km, 5,5 km va 37
km, 4,5 km.

- Vung 7 (8 - 18%o): d6i véi KB, tir vi tri
cach cau Hoa An 39,5 km vé phia ha luu dén vi
tri cach nga ba song Long Tau - Nha Be - Soai
Sap 5 km (trén song Long Tau), vung dai 1 doan
khoang 15 km. Céc s6 lidu twong tng véi KB2
va KB3 lan luot 1a 39 km, 3 km, 13,5 km va 37
km, 1,5 km, 13,5 km.

- Ving 8 (>18%o):ddi voi KB1, toan bo séng
Pong Tranh, soéng GO Gia va séng Thi Vai doan
chay qua tinh Dong Nai va doan tir vi tri cach
nga ba song Long Tau - Nha Be - Soai Sap 5 km
vé phia ha luu dén diém cubi song Long Tau
chay ra khoi tinh Pong Nai, dai 4 km. Dbi v6i
KB2, toan bo song Pong Tranh, song Go Gia va
song Thi Vai doan chay qua tinh Pong Nai va
doan tur vi tri cach nga ba song Long Tau - Nha
B¢ - Soai Sap 3 km vé phia ha luu dén diém cubi
song Long Tau chay ra khoi tinh Pong Nai, dai
6 km. Tuong ty KB2, céc sb lidu tuong tmg véi
KB31a 1,5 kmva 7,5 km.

4. Két luin

Nghién ctru nham muc tiéu danh gia nguy co
XNM céc séng chinh tinh Pong Nai trong bdi
canh BDKH voi cac kich ban hi¢n trang (KB1),

TAP CHi KHi TUQNG THUY VAN

(b)

(c)
Hinh 7. Ranh mdn cao nhdt trén dia ban tinh Pong Nai: (a) KB1, (b) KB2 va (c) KB3

2020 - A1FI (KB2) va 2030-A1FI (KB3). Tam
vung nudec mat (Vung 1 - Vung 8) dugce xac
dinh tuong tng vdi cac ranh man khac nhau (tur
<0,25%o dén >18%o) trong mdi quan hé voi cac
hoat dong dan sinh kinh té (cﬁip nude sinh hoat,
nudi tréng thuy san, giao thong thuy...). Két qua
cho thay XNM ngay cang ting cuong va di sdu
vé phia thuong luu. Trong pham vi nghién ciru,
Vung 1 c6 chiéu dai (doc tim song) 53,5 km,
48,5 km va 44,5 km tuong trng voi KB1, KB2
va KB3. Cac sb liéu twong g voi Vung 2 13 63
km, 54 km va 52 km; Vung 3 1a 9 km, 4 km va
4,5 km; Vung 4 1a 4 km, 9,5 km va 11,5 km;
Vung 51a 7 km, 13 km va 10,5 km; Vung 6 1a 4
km, 6 km va 6 km; Vung 7 1a 15 km, 13,5 km va
13,5 km; Vung 8 1a 4 km trén song Long Tau,
toan bd song Déng Tranh, Thi Vai, Go Gia (doan
chay qua tinh Dong Nai), 6 km song Long Tau,
toan bd song Déng Tranh, Thi Vai, Go Gia (doan
chay qua tinh Pong Nai) va 7,5 km trén song
Long Tau, toan by song Déng Tranh, Thi Vai,
Go Gia (doan chay qua tinh Pong Nai). Trong
bdi canh XNM ngay cang ting cudng, nhiing
nghién ctru danh gia tinh d& bi ton thuong do
XNM nén tiép tuc dugc thuc hién, tao co so
hoach dinh cac giai phéap thich ing phu hop, dam
bao cac hoat dong sinh hoat va san xut tai dia
phuong.
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RISK OF SALTWATER INTRUSION IN MAIN RIVERS OF
DONGNAI PROVINCE IN THE CONTEXT OF CLIMATE CHANGE
AND SEA LEVEL RISE

Nguyen Ky Phung!, Nguyen Thi Bay?, Tran Thi Kim?®, Le Ngoc Tuan*
"Department of Science and Technology Ho Chi Minh city
*University of Technology — Vietnam National University Ho Chi Minh City
*Ho Chi Minh city University of Natural resources and Environment
“University of Science — Vietnam National University Ho Chi Minh City

Abtract: The study aimes to assess the possibility of saltwater intrusion in some main rivers of
Dong nai province in the context of climate change via following scenarios: 2013 (KB1), 2020-A1FI
(high level of greenhouse gas emissions) (KB2), and 2030-A1FI (KB3). Eight surface water zones
were identified corresponding to different salinities (below 0.25 to above 18%o). By modeling (MIKE
11) combining GIS methods, results showed that saltwater intrusion is increasing and moving up-
stream. In the research conducted areas, Zone 1 had the length of 53.5 km, 48.5 km, and 44.5 km
corresponding to KB1, KB2, and KB3. The figures corresponding to Zone 2 would be 63 km, 54 km,
and 52 km; 9 km, 4 km, and 4.5 km for Zone 3; 4 km, 9.5 km, and 11.5 km for Zone 4; 7 km, 13 km,
and 10.5 km for Zone 5; 4 km, 6 km, and 6 km for Zone 6; 15 km, 13.5 km, and 13.5 km for Zone 7;
Zone 8 would include 4 km, 6 km, and 7.5 km of Long Tau River, the entire Dong Tranh, Thi Vai, and
Go Gia rivers (the section flows through Dong Nai province). This work provides an important basis
for planning suitable solutions for saltwater intrusion adaptation, contributing to sustainable de-
veloment goals of the local.

Keywords: Climate change, saltwater intrusion, sea level rise.
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NGHIEN CUU UNG DUNG THONG TIN KHI HAU
PHUC VU DU LICH O VIET NAM DUA VAO
CHI SO CANG THANG TUONG POI (RSI)

Mai Van Khiém', Trwong Thi Thanh Thuy!

Tém tit: Trong nghién citu nay, chi sé cdng thang twong doi (Relative Strain Index, RSI) duwoc
s dung dé phan tich diéu kién sinh khi hdu (SKH) du lich vé nhiét trén khu vuc Viét Nam. S6 liéu
dwoc sir dung trong nghién cuu la 6 liéu nhiét do thoi ky 1961 - 2010 tai 136 tram trén quy mo ca
miede. Két qua nghién ciru cho thay, thoi ky tdc dong nhdt ciia nhiét do gay cang thang dén nguoi
tham gia hoat déng du lich tir thang 6 dén 7 & Bdc Bé va Trung Bo; tir thang 4 dén thang 5 ¢ Tay
Nguyén va Nam Bé. Khu viee Nam B¢ la khu viee ¢6 thoi gian tae déng cia nhiét d gay cang thang
dén nguwoi tham gia hoat ddng du lich dai nhdt, tir thang 3 dén thang 10.

Trr khoa: RSI, nhiét do, khi hau du lich.
Ban Bién tap nhan bai: 14/4/2017

1. Pit van dé

Diéu kién thoi tiét anh huong rat 16n dén hanh
trinh ctia chuyén du lich, do d6 viéc nghién ctru
diéu kién sinh khi hau (SKH) & mot khu vuc cu
thé khong chi hitu ich cho khach du lich ma con
cho cac don vi kinh doanh va quan ly du lich.
Cam giac SKH vé nhiét ctia khach du lich ¢6 thé
duoc thé hién bé“lng cac chi s6 SKH nham dinh
lwong anh hudng ciia moi trudng nhiét 1én co thé
con ngudi [9]. Cac chi sé nay thuong duoc phan
anh thong qua cac yéu t6 khi hau nhiét 6 khong
khi, téc do gio, buc xa, do am, va cac diéu kién
sinh hoat cua con nguoi: Quﬁn 40, van dong co
thé. Mot trong cac chi s6 SKH dugc s dung
rong rai hién nay dé danh gia anh huong ctia moi
truong nhiét 1én co thé con ngudi 1a chi sé cing
thang tuong d6i (Relative strain index - RSI).
Chi s6 nay di duoc sir dung trong nhiéu cong
trinh nghién ciru déc biét 1a cac nudc Chau Au
dai dién cho vung 6n déi va Chau phi dai dién
cho vung nhiét doi.

O Chau Au, cac diéu kién SKH vé nhiét kho
chiu trong ngay ¢ thanh phé Thessaloniki, phia
Bic Hy Lap va 6 9 dia diém du lich & cac nudc
Tay Ban Nha, Y, Hy Lap, dao Sip da dugc udc
tinh béng chi s6 RSI dua vao sb liéu nhiét do va
ap suét hoi nude gio nhdm phuc vu phét trién du
Vién Khoa hoc Khi twong Thiyy van va Bién doi
khi hdu

Email: maikhiem77@gmail.com

Ngay phan bién xong: 19/5/2017

lich [4, 5]. Gan day, chi sé nay ciing 1a mét trong
hai chi s6 SKH duoc st dung dé danh gia sy
cang thang v& nhiét & thanh phé Moldavian, phia
dong Chau Au [8]. O Chau Phi, cac diéu kién
SKH ciing di dugc nghién ctru & mot sd nude
dua trén chi sb RSI véi ngudng d& chiula 0 - 0,2
theo cac quy mo thoi gian khac nhau: Nam, mua,
thang, gio, trong do nghién ctru cho truong hop
Negeria 1a mot vi du dién hinh [6, 7].

O Viét Nam, nghién ctu muc do thuan loi,
kho khan cta cac diéu kién khi hau dén strc khoe
con ngudi nham phuc vu khach du lich trong va
ngoai nude di bude dau duoc quan tim trong
nhirng nim trd lai day [1, 2, 3]. Chi s6 RSI ciing
budc dau duge thir nghiém tinh toan va phéan tich
cho mét s6 khu vue hodc cho toan lanh thd trong
mot s6 nam dic biét nhung chua mot nghién ctru
nao phén tich day du cho toan Viét Nam trén
toan bo quy md thoi gian [2, 3]. Do d6, nhim
phuc vu khéach du lich trong nudc ciing nhu quéc
té lwa chon dugc dia diém va thoi gian thich hop
ctia ky nghi, bai bao phan tich dién bién thoi gian
va phan bd khong gian cua chi s RSI.

2. Phwong phap va s liéu sir dung

2.1. Phwong phadp

a. Phuwong phdp tinh chi sé RSI

RSI 12 mot dang chi sé6 SKH duoc sir dung
trong danh gia tic dong cia nhiét do cao dén con
nguoi khi tham gia hoat dong du lich ngoai troi
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[8].

Sau cac thuc nghiém nhiéu ndm v&i nhiéu
diéu kién cu thé khac nhau, Bloutsos (1944) da
dé xuét phuong trinh tinh chi s cing thing
tuong ddi sau [4]:

RSI=(10,7+0,74 (T-35))/ (44-¢) (1)

Trong dé, e: 4p sudt hoi nuéc (mmHg), T:
nhiét d¢ khong khi (°C).

Do kho khan trong viéc thu thap s6 liéu nén
tac gia d tinh toan ap sudt hoi nudc bang cach
sir dung nhiét do va do am twong ddi (H: (%))
theo cong thirc kinh nghiém sau (Bloutsos, 1976)
[4]:

¢=0,254H(0,00739T+0.807)3(mmHg) )

Ngoai ra trong mot s6 trudng hop, tac gia sir
dung nhiét d6 diém suong (Td) dé tinh ap sut
hoi nudc theo phuong trinh:

e=4,58x10(STU@73+ ) (mmH ) (3)

Trong nghién ciru ndy, ap sudt hoi nuédc duoc
tinh toan theo cong thuc (2).

b. Y nghia phén cap chi sé RSI

Trong qua trinh nghién ctru vé SKH, Lee va
Henschel (1966) [4] da dua ra cac gidi han dinh
tinh v& cam giac nhiét ctia con ngudi nhur sau:

* D& chiu: Nhiét do 6n hoa, cam giac thoai
méi, khong lo ling.

» Khong thoai mai: Cam gidc nong va lanh;
cam giac kho chiu; buc boi

* Kiét suc (tinh trang mét 13, kiét strc, lo léng):
Cing thang thé chat, thiéu tap trung va mat thing
béng, tinh than ué 0ai, mét moi.

« Suy sup: Mét cén bang sinh 1y, thay doi
trong nhip tim va nhiét 6 c6 thé din dén suy
nhuoc co thé va bénh tat.

Giles va Balafoutis (1990) d phan cap cam
giac ctia con nguoi theo gia tri RSI dbi véi cac
nhom nguoi chi yéu: Nguoi ¢ do tudi trung
binh, nguoi thich nghi khi hau va nguoi gia
(Bang 1) [4].

Tir cong thire (1) va (2) ¢6 thé nhéan thiy rang,
gia tri RSI phu thudc rat nhiéu vao nhiét do:
nhiét do cang thap thi gia tri RSI cang thip va
nguoc lai. Do d6, néu 4p dung gia tri RSI < 0,2
cuia Giles va Balafoutis (1990) [4] 12 ngudng dé
chiu SKH vé nhiét cho khach du lich Viét Nam
thi ¢6 phan khong hop 1y do mua déng & mién
Bic nudce ta déu co nhiét do thép, tham chi rat
lanh. Do d6, trong nghién ctru nay, ching t6i tién
hanh phén tich va xac dinh ngudng phan cap chi
s RSI phu hop v6i thé trang con ngudi Viét
Nam. Két qua phén tich s& dugc trinh bay trong
muc 3.1.

Bang 1. Phan cdp chi s6 RSI doi voi nguoi o do tuéi trung binh, nguoi thich nghi khi hu va
nguoi gia [4]

Cam giac ciia con nguoi Negudi & df:) tudi Nguo’l fiﬁ t!u'cAh Nguoi gia
trung binh nghi véi khi hau
Dé chiu <0,1 <0,2 <0,1
Khong thoai mai 0,2-0,3 0,3-0,5 0,1-0,2
Kiét strc 0,4-0,5 0,6 -1,0 0,3
Suy sup >0,5 >1,0 >0,3

Chii thich: Nguwoi ¢ do tudi trung binh la nguwoi khée manh dién hinh & trung tam Chau Au, nguwoi
thich nghi voi khi hau la nguoi dan ban dia, nguoi gia la nguoi co do tuoi tir 65 tuoi tro lén

2.2. 86 liéu

Trén thé gidi, chi s6 RSI ¢6 thé dugc tinh toan
dua vao sb liéu khi tuong gio, ngay, tuan, thang.
O Viét Nam, dua trén nguén sb liéu hién co,
nhom tac gia sur dung s6 liéu nhiét do va do 4m
twong ddi trung binh thang giai doan 1961 - 2010
tir 136 tram khi tugng quan tric cua Viét Nam.

3. Két qua va thao luin

3.1. Xdc dinh ngwéng phén cap chi sé RSI

TAP CHi KHi TUQNG THUY VAN

doi vdi thé trang nguwoi Viét Nam

Nhu dugc dé cap & muc 2.1, cong viéc cép
thiét sau khi da tinh toan chi s6 RSI 1a xac dinh
khoang gi4 tri duoc coi 1a d& chiu ddi voi con
nguoi. Khoang nay duogc lua chon trén co s&
khao sat gia tri RSI vao cac thang hodc cac mua
trén cac dia diém tiéu biéu c6 diéu kién SKH dé
chiu vé nhiét cho cu dan hodc khach du lich Viét
Nam. Céc dia diém la: Moc Chau, Sa Pa dai dién
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cho vung nlii Bic Bo, Ha Noi dai dién cho vung
Déng Béng Bic B9, Vinh, Hué, Nha Trang dai
dién cho ving dong bang duyén hai mién Trung,
Pa Lat dai dién cho viing nti Trung B va Can
Tho dai dién cho vung Nam BJ.
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Hinh 1 thé hién bién trinh ndm cta chi s RSI
tai cac tram khi tugng tiéu biéu cua Viét Nam.
Gié tri RSI twong tmg vdi cac thang co didu kién
SKH d& chiu thyc té trén cac dia diém tiéu biéu
dugc thé hién trong bang 2.

Bang 2. Gia tri RSI twong wng voi cac thang co diéu kién SKH dé chiu thuc té tai
mot so tram khi twong tiéu biéu cua Viét Nam

Tram tiéu

Cic thang co6 diéu kién SKH dé

Gia tri RSI lan lwot twong tng véi cac

biéu chiu thue té thang & cot bén trai

Moc Chau 4,5,6,7,8,9,10 0,00; 0,05; 0,08; 0,08; 0,06; 0,02; -0,04
Sa Pa 4,5,6,7,8,9 -0,08; -0,04; -0,02; -0,02, -0,03, -0,06
Ha Noi 3,4,10,11 -0,01; 0,11; 0,14; 0,03
Vinh 3,4,10,11 0,00; 0,12; 0,13; 0,03
Hué 2,3,4,10,11 0,01; 0,08; 0,18; 0,15; 0,08
Nha Trang 10,11,12,1,2,3 0,20; 0,16; 0,125 0,10; 0,12; 0,16
ba Lat 4,5,6,7,8,9 -0,04; -0,03; -0,04; -0,05; -0,05; -0,05
Cén Tho 12,1,2 0,16; 0,15; 0,17

030 =

o ——Mac Chiu saPa Ha Ngi

035 Vinh Hué Nha Trang

-0.40 PaLat Cin The

Hinh 1. Bién trinh nam ciia RSI tai mét sé tram khi twong tiéu biéu ciia Viét Nam

Nhu vay, hau hét cac thang khi hau dé chiu &
nude ta ¢6 gia tri RSI nam trong khoang 0,0 -
0,2, trir Sa Pa va Da Lat 1a hai dia diém du lich
ndi tiéng cia ca nude c6 gia tri RSI nho hon 0,0.

Xuét phat tir nhitng phén tich trén, nghién ciru
lga chon khoang gia tri RSI tur 0,0 dén 0,2 1a
ngudng d& chiu vé nhiét cho khach du lich Viét
Nam, nhung ngudng nay ciing c6 thé thay doi
tiy theo do tudi, tinh trang strc khoe va khach du
lich 1a ngudi nude ngoai.

3.2. Phén bé thoi gian ciia chi sé RSI

Hinh 2 thé hién bién trinh nam cua chi s6 RSI
trén 7 vung khi hau cta Viét Nam trong giai doan
1961 - 2010. C6 thé nhan thay, gia tri RSI ¢ nudc
ta nam trong khoang tir -0,25 dén +0,35, tuong
dbi thap trong mua dong, twong ddi cao trong
mua h¢. Trén pham vi ca nudc, gia tri RSI déu
thap nhét vao thang 12, thang 1 song cao nhét &
cac vung Tay Bic, Pong Béc, Pong bang Bic
Bo, Bic Trung B9, Nam Trung B vao céac thang

6, 7; va & Tay Nguyén, Nam B¢ vao cac thang 4,
5. Gia tri RSI c6 su ddng nhat dang ké giira cac
tram & cac ving dong bang ven bién nhung khac
nhau déang ké ¢ cac ving nti Pong Bic, Tay
Bic, Tay Nguyén. Tai Sa Pa, Da Lat cho thiy
diéu kién SKH nhiét hoi lanh mua dong, dé chiu
hon vao mua hé. Nam B0 trai qua sy cing thang
vé nhiét rat dai, sudt tir thang 3 dén thang 10,
trong khi ¢ hau hét cac dia diém thudc Tay
Nguyén cé diéu kién nhiét d& chiu trong khoang
thoi gian nay (Hinh 2).

3.3. Phén bé khéng gian ciia chi so RSI
trong cdc thang mua hé

Nhu di duge d& cap & trén, chi sé RSI 1a chi sb
SKH thich hop duoc sir dung dé danh gia sy cing
thang vé SKH do diéu kién néng trong mua hé.
Do d6, nghién ctru tap trung phan tich phan bd
khong gian ctia chi s RSI tir thang 3 dén thang 10
tao diéu kién cho khach du lich lwa chon dugc dia
diém va thoi gian thich hop cho ky nghi.
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Hinh 3 cho thay gia tri RSI phd bién 1a tir -
0,15 dén 0,25 vao thang 3; -0,1 dén 0,3 vao thang
4,9; -0,05 dén 0,35 vao cac thang 5, 6, 7, 8; va -
0,1 dén 0,25 vao thang 10.

Vao thang 3 (Hinh 3a), gia tri RSI 16n hon 0,2
& hau hét Nam Bo; nho hon 0 ¢ phan 16n Bic
B6, mot phan nho phia dong bic ciia Bic Trung
Bo6 va & Da Lat (Tay Nguyén). Hau hét Béc
Trung B, Nam Trung Bo, Tay Nguyén trai qua
diéu kién SKH nhiét d& chiu thoi diém nay.

Vao thang 4 (Hinh 3b), gia tri RSI cao nhét
(0,25 dén 0,3) @ Nam B0, thap nhat (tir -1 dén 0)
& phia Pong Bic tinh Lai Chau, phia Bic tinh
Yén Bai, va 6 Tam Pao (Vinh Phuc), Pa Lat
(Lam Pdng). Phan 16n Viét Nam trai qua diéu
kién SKH d& chju thoi diém nay, trir cac dia diém
no6i trén va phan 16n Nam Trung B.

Vao thang 5 (Hinh 3c¢), gié tri RSI 16n hon

Tiy Bic

=—Lai Chm

——Senla

Péng bang Bic B

/N

4567891011\

= Ha Noa
~——Hoca Binh
=Pt Lien

Nam Trung B

03
e D2 Nang
02 3 [ =—Tra My
01 ——BaTo
5 = Quy nhon
00 e Nha Trang

123455?89101112

Nam Bd

1 2 3 4 5 6 7 B 2 1011 12
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e g1 Biem

=T en Chau
=—Moc Chau

e Thai Bimh
==—Nam Dinh
seNinh Binh

= Quang Nga

0,2 & Nam B9, hau hét Déng béng Bic BO,
Trung B3, mot phén dién tich Bong Bic va tai
AyunPa (Tay Nguyén), trong d6 cao nhit & Nam
B va ven bién Trung B6 tir Vinh dén Phua Yén.
Chi nho hon 0 tai Sin HO (Lai Chéu), Sa Pa (Lao
Cai), Pa Lat (Lam Dong). Hau hét Tay Béc va
Tay Nguyén c6 diéu kién SKH dé chiu thoi
diém nay.

Vao thang 6 (Hinh 3d), gia tri RSI 16n hon
0,2 & hau hét dién tich Pong Béc, Pong bang
Bic Bo, Bic Trung B, Nam Trung B, Nam B0,
mot phan dién tich Tay Bic va tai Ayunpa (Tay
Nguyén), trong d6 cao nhat (0,3 dén 0,35) &
Déng béng Bic Bo, mot phén Bic Trung B va
ven bién Nam Trung Bg; nhé hon 0 chi ¢ Sin H),
Sa Pa, Pa Lat. Hau hét Ty Nguyén trai qua diéu
kién SKH dé chiu thoi diém nay.

Dong Bac

=—5aPa
——Ha Giang,
——Bac Quang
—Yen B
——Lang Son
s Thitt Ngurven
= Tiyen Quang
——-Ca0 Bang

==Thanh Hoa
==——Tucng Ducng
—Vinh
=—Ha Tinh
sTuyen Hoa
~—Diong Dod
we Diong Ha
=——Hue

——Kon Tum
——Pleiku
— Avun Pa
——B.M Thuet
= Diac Nong
DalLat
——BaoLoc

Hinh 2. Bién trinh nam cua chi sé RSI trén
7 vung khi hau cua Viét Nam trong thoi ky
1961 - 2010
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Vao thang 7 (Hinh 3e), gia tri RSI 16n hon 0,2
& hau hét dién tich Pong Bic, Pong bang Bic
Bo, Bic Trung B, Nam Trung B, Nam Bo, mot
phan dién tich Tdy Béc va Ayunpa (Tay
Nguyén), trong d6 cao nhat & Pong bang Bic
B0, mot phén Bic Trung B va mot s6 dia diém
ven bién Nam Trung B voi gia tri tir 0,3 dén
0,35, riéng Van Ly (Nam Dinh) 16n hon 0,35;
nho hon 0 chi & Sin HY, Sa Pa, Da Lat. Hau hét
Tay Nguyén trai qua diéu kién SKH d& chiu thoi
diém nay.

Vao thang 8 (Hinh 3f), gia tri RSI 16n hon 0,2
& hau hét Pong Bic, Pong bang Bic By, Bic
Trung B, Nam Trung B, Nam B9, mot phﬁn

Vao thang 10 (Hinh 3h), gia tri RSI 16n hon
0,2 & Nam B9, nhé hon 0 & mot s dia diém
vung cao thude Bic Bo (Sin HO, Tam Duong,
Pha Din, Moc Chau, Sa Pa, Bic Ha, Mu Cang
Chai, Tam D4o) va tai Pa Lat (Lim Dong).
Hau hét Pong Bic, Pong bang Bic B, Trung
B9, Tay Nguyén trai qua diéu kién SKH dé

BAI BAO KHOA HQC

Tay Bic va tai Ayunpa (Tdy Nguyén), trong dé
cao nhit (0,3 dén 0,35) & Pong bang Bic Bo; nho
hon 0 chi ¢ Sin Ho (Lai Chau), Sa Pa (Lao Cai),
Pa Lat (Lam Dong). Hau hét Tay Nguyén trai qua
diéu kién SKH dé chiu thoi diém gian nay.

Vao thang 9 (Hinh 3g), gid tri RSI 16n hon
0,2 & hau hét Déng béng Bic Bo, Nam B9, ven
bién Nam Trung Bo, mot phan dién tich Pong
Bic, Bic Trung Bo (dic biét ven bién), trong d6
cao nhét (0,25 dén 0,3) ¢ phia Tay Tay Nam Bo;
nho hon 0 chi tai Sin HO (Lai Chau), Sa Pa (Lao
Cai), Pa Lat (Lam Ddng). Hau hét Tay Bic, Tay
Nguyén trai qua diéu kién SKH dé chiu thoi
diém nay.

an .- 1:} _
\ o »
(c) (d)
. e

(g

()
Hinh 3. Chi 56 RSI trung binh trong cdc thang 3 - 10 giai doan 1961 - 2010

chiu thoi diém nay.

4. Két ludn

Trong nghién ciru nay, chi s6 RSI dugc sir
dung dé phan tich diéu kién SKH vé nhiét trén
khu vuc Vi¢t Nam trong cac thang mua he.
Khoang gié tri RSI tir 0,0 - 0,2 dugc dé xuat 1a
ngudng dé chiu vé& nhiét cho khach du lich
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trong nude. Gia tri RSI cao nhét vao cac thang
6, 7 & cac ving Tay Béc, Pong Bic, Dong
br:fmg Bic Bo, Bic Trung B9, Nam Trung B0,
va vao cac thang 4, 5 & Tay Nguyén, Nam BJ.
Ving Nam B9 trai qua sy cing thang vé nhiét
dai nhat trong tat ca cac ving, trong khi diéu
kién d& chiu vé nhiét xdy ra ¢ hau hét Tay
Nguyén vao thoi gian nay. Thoi gian khach du
lich can luu ¥ trén cac dia diém & Tay Bac la

vao cac thang 3, 4, 7, 8, 10; & Pong Bic, Pong
bang Bic Bo vao cac thang: 3, 5 - 9; & Bac
Trung B6 vao cac thang: 5 - 9; va & Nam Trung
Bo vao cac thang: 4 - 9. Piéu kién dé chiu vé
nhiét trong mua h¢ ¢ hau hét ving Tay Bac la
vao cac thang 4, 5, 9; 6 Pong Bic, Pong bang
Bic B vao cac thang: 4, 10, & Bic Trung Bo
vao cac thang 3, 4, 10; va & Nam Trung B vao
cac thang 3, 10.

Loi cam on: Bai bdo hodan thanh nho su tro givip tir due an cdp Bé Tai nguyén va Moi triong “Xay

dung hé théng phan tich dw bdo va cung cdp cdc san pham khi hdu, bé cong cu hé tro ra quyét dinh

canh bdo mét s6 loai thién tai khi hdu chinh phuc vu phat trién kinh té - xd hoi va phong chéng

thién tai” do Vién Khoa hoc Khi twong Thuy van va Bién déi khi hdu chii tri thuc hién.
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CLIMATE INFORMATION FOR TOURISM IN VIET NAM
ESTIMATED BY THE RELATIVE STRAIN INDEX (RSI)

Khiem Van Mai, Thuy Thi Thanh Truong
Viet Nam Institute of Meteorology, Hydrology and Climate change

Abstract: In this article, the relative stress index (RSI) is used to analyze the thermal bioclimatic
condition for tourism in Viet Nam. The 1961 - 2010 observation data from 136 meteorological sta-
tions over Vietnam used in the assessments of the tourism climate. The study results showed that the
period of the maximum stress impact of temperature to human's tourism activities is June to July in
the North and Central regions; and April to May in the Highlands Central and the South regions of
Viet Nam. The longest duration of the positive impact of temperature on the human's tourism activ-
ities is from March to October in the South of Viet Nam.

Keywords: RSI, temperature, tourism climate.

TAP CHI KHi TUQONG THUY VAN
S6 thang 06- 2017



BAI BAO KHOA HQC

NGHIEN CUU XAY DUNG MO HINH SO BE MATNUOC NGAM
LUU VUC SONG BA PHUC VU CONG TAC QUAN LY VA
QUY HOACH TAI NGUYEN NUOC

Nguyén B4 Diing!

Tém tit: Han hdn thiéu mede dang ngay cang nghiém trong, viéc khai théc, sir dung nidc ngam
khéng theo quy hoach, tity tién dang lam sut giam murc nuwde ngam trén lwu viee séng Ba. Nghién ciru
xdy dung mo hinh bé mat nuéc ngém trén luu viee song Ba dya trén cac 6 liéu khao sat thue dia va
phan tich tir dit liéu hé théng cdc 16 khoan quan trdc trong 20 ndm qua. Dia trén s6 liéu khdo sdt,
nghién ciku va phan tich cdc s6 liéu cé dwege vé muee nwée ngam heu viee séng Ba xdy dwng mé hinh
bé mat muc nuwde ngam phuc vu cho céng tac quan 1y, khai thac va sir dung nwée ngam bén viing
khu viee nghién cieu. Két qua nghién cieu chi ra s bién dong bé mdt muee nwée ngam khu viee nghién
citu bang mé hinh phat trién 3D, xdy dung ban do ddng tri vao mita mira va miia khé trong ndam, mé
hinh nay la cong cu hitu hiéu c6 thé dp dung, phuc vu céng tac diéu tra, quy hoach va quan Iy khai

théc tai nguyén nuwée nham phat trién kinh té xa hi bén viing trén luu viee séng Ba.
Tir khod: Nwde ngam; Ban do dang tri; M6 hinh 3D; Liwu viee séng Ba.

Ban Bién tap nhan bai: 25/4/2017

1. Pit van dé

Trong bdi canh bién ddi khi hiu dang tac
dong manh mé¢, tinh trang han han, thiéu nudc
nghiém trong trén cac khu vyc Nam B9, Nam
Trung B va Tay Nguyén trong do c6 luu vuc
song Ba. Viéc khai thac va su dung chua c6 quy
hoach thdng nhat, khai thac qua mirc phuc vu san
xudt da 1am sut giam muc nudc ngam (muc nudc
ngam tai Pak Lik, Gia Lai, dic biét 13 cac khu
vuc trong cdy cong nghiép dai ngay), khai thac
nudc mit va nude ngam chua co sy phdi hop,
diéu phdi nhip nhang. Tinh trang nay da anh
hudng rat 16n dén viéc khai thic nudc ngam theo
nhu cau str dung, nhat 1a trong nhitng nam kho
han. Mot s khu vuc trén luu vuc song Ba khi
tién hanh khoan khai thac nudc ngﬁm phuc vu
cho céac nhu cau sinh hoat, sir dung nudc sau
hang 100 m nhung cling khong c6 nude.

Hé théng mang luéi cac diém quan tric nudc
ngam chil yéu tap trung tai mot s6 ving do thi
16m, dong dan cu trén luu vye. Cac khu vuc phat
trién nong 1am nghiép thi gan nhu chua ¢ cac
diém quan tric nudc ngam, dé c6 ngudn s lidu

"Truong Pai hoc Tai nguyén va Moi truong Ha
Noi
Email: nbd0503@yahoo.com

TAP CHi KHi TUQNG THUY VAN

Ngay phan bi¢n xong: 12/5/2017

dﬁy du phuc vu diéu tra, quy hoach vi¢c str dung
tai nguyén nudc hop 1y, hiéu qua can c6 diéu tra,
khao sat bo sung dir liéu myuc nudc ngém trén
Iru vuce theo nhirng ving con thiéu. Dua trén co
s& dur liéu muc nudc ngﬁm gilta mua mua, mua
kho két hop voi két qua diéu tra khao sat muc
nudc ngém tai thuc dia ung dung cac mo hinh
TIN, GRID hoic c6 thé két hop ca hai mé hinh
xdy dung mé hinh s6 bé mit myc nudc ngam
vao mua mua, mua khé phuc vu cho cong tac
quy hoach, khai thac va sir dung nuéc ngdm hiéu
qua dam bao phat trién kinh té - x4 hoi bén vimng
trén luu vuc song Ba.

2. Phuwong phap nghién ciru

2.1 Thu thdp dir liéu, diéu tra khdo sdt thuc
dia

- Thu thap dit liéu tir cac 16 khoan

S liéu muc nudc ngﬁm trén luu vuc song Ba
thong qua mang ludi cac 16 khoan quan tric
nude ngdm hang nim trén lwu vue séng Ba duoc
b6 tri thanh mang ludi cac tuyén quan tric trén
lru vie séng Ba véi sb luong 27 16 khoan quan
trac hang nam, bao gdm céac diém quan tric doc
1ap, cum diém quan tric tap trung. Két qua muc
nude ngam trung binh qua cac nim dugc thong
ké theo bang 1.
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Bang 1. Myc nweée ngam trung binh giai doan 1995 - 2014 tai cdc diém 16 khoan
quan trac hang nam trén luu vuc song Ba

" A Muc nude
Ten Toa dg Cao d9 ng.z‘im (m)
STT Xa Huyén cong 7 (m). Nhé Lén
trinh Kinhd¢ Vidod A £
i : nhit nhat
Thugng luu song Ba
1 AnBinh TX. An Khé LKI6T 102.65 13.95 408.926 400.89 405.52
2 AnBinh TX. AnKhé LKI17T 102.65 13.95  408.979 401.19 407.63
3  AnBinh TX. AnKhé LKI8T 102.65 13.95 409337 401.60 408.09
4  HaTam bik Po LK14T 102.45 13.99 445789 439.59 44574
5 TénAn bik Po LK15T 102.62 13.96 425246 418.82 430.15
6  Dbak TalLey Mang Yang LKI1IT 102.35 14.03 675.784  670.14 675.36
7 HRa Mang Yang  LKI2T 102.40 14.02  707.739 702.82 707.67
Nhénh séng AYun
8  Chu Rcam Krong Pa 7S 102.60 1330  121.331 107.96 118.62
9 IaRSuon Krong Pa LK31T 102.58 1329 139933 12736 138.74
10  IaRSuon Krong Pa LK32aT  102.59 13.30  121.950 115.88 119.81
11 IaRSuwon Krong Pa LK33aT  102.59 1330  121.400 115.30 119.31
12 Chu Rcam Krong Pa LK35T 101.68 13.29 123509 112.82 117.25
13 Chu Rcam Krong Pa LK36aT  102.60 1330 124350 113.04 117.72
14 Chu Rcam Krong Pa LK37T 102.60 1330  123.844 112.71 117.15
15 Chu Rcam Krong Pa LK38T 102.62 1332 124.654 117.96 120.90
16  Chu Rcam Kréng Pa LK39T 102.62 1332 128354  122.77 127.52
Nhénh séng Phi Thién
17 TT.Pha Thi¢én Phd Thién 348 102.32 13.54 175192 16798 173.94
18 TT.Phu Thién Phua Thién C7a 102.32 1352 180.814 176.87 179.92
19  TT.Pht Thién Phu Thién C7b 102.32 13.52  180.780 173.63 180.78
20  TT.Pht Thién Phu Thién C7c 102.32 13.52  180.801 174.48 179.13
21 TT.Pha Thién Phd Thién C7o 102.32 13.52  180.824 17695 179.36
22 TT.Pha Thién Pht Thién CB1-1V 102.32 13.51 180.987 176.94 179.30
23 IaPiar Phi Thién CR313 102.36 13.50  167.220 164.15 167.77
24  TT.Pht Thién Phu Thién DL13 102.31 13.53 170.000 670.14 67536
25 TT.Pha Thién Phu Thién LKISIT  102.32 13.54  175.192 16820 173.95
26  TT.Pha Thién Pht Thién LK152T 102.32 1354 175280 168.37 173.03
27  TT.Pha Thi¢n Pht Thién LKI153T  102.32 1354 175520 168.34 173.57
Phan tich két qua quan trac muc nudc ngam  vuc song Ba.

trén luu vuc song Ba tai cac diém quan tric 16
khoan cho thay:

Muc nudc ngam giita miia mua va mua kho
khong déng nhat trén luu vue, 1on nhét tai 16
khoan LK31T c¢6 bién do dao dong la 11,38 m
cho théy tai khu vuc nhanh song Ayun vé mua
kho viéc khai thac st dung nudc ngﬁm la kho
khin, gan nhu khéng c6 nudc nén han ché to
chtre khai thac.

Bién d¢ dao dong muc nudc ngam nho nhat
tai 16 khoan CB1-IV 14 2,36 m cho théy trén luu
vuc nhanh song Phu Thién ¢6 ngudn nudc ngam
kha 6n dinh gitra hai mua, c6 thé t6 chirc khai
thac phuc vu cho phat trién kinh té - xa hoi.

- Khao sat hién trang nuéc dudi dét trén luu

Trong qua trinh trién khai thyc hién dé tai
nghién ciru khoa hoc va cong nghé cip Bo, ma
$6 2015.02.12 d tién hanh khao sat thyc dia vé
muc nudc ngam trén luu vuc song Ba, thong qua
cac mau phiéu diéu tra, khao sat hién trang st
dung nudc dudi dat thyc hién trong thang 8 -
2015. Tong hop, phén tich thong ké 56 phiéu
diéu tra, khao sat hién trang muc nudc ngém trén
luu v song Ba, két qua muc nude ngdm tai cac
vi tri diéu tra duoc thé hién trong bang 2.

Qua két qua khao sat thyc dia myc nudc
ngam trén luu vuc song Ba cho thay: Bién do
dao dong muc nude ngam 16n nhat trén luu vuc
1a khu vyc sau hd thily dién An Khé vé dén thay
dién song Ba, myc nudc ngﬁm c6 bién do giao

TAP CHI KHi TUQONG THUY VAN

S6 thang 06 - 2017

37



BAI BAO KHOA HQC

dong gitra mua kho va mua mua trung binh tur 8
- 15 m, ¢6 diém theo diéu tra bién dong muc
nude ngam 1én t6i 91 m (diém 44), thé hién sy
mét can bang va thiéu hut ngudn nudc trén khu
vuc nay, tranh bd tri cac cong trinh khai thac

nude ngam trén khu vue nay vi ngudn nudc vao
mua kho gn nhu khong c6. Pay ciing thé hién
su anh hudng cua qua trinh chuyén nuéc cua
Thuy dién An Khé tir song Ba sang song Con cua
tinh Binh DPinh.

Bang 2. Hién trang muc nwoc ngam tqi cdac diem diéu tra, khdo sat trén luu vuc song Ba

Toa dd vi tri diéu s Bién d
‘ d tr.a Muc nwéc ngam (m) mue d Chét
TST hi nu’.(rc lwgng M}l ¢ dich
Kinh d6 Vido T ap Ca? Trung binh ng?lm nuoc str dyng
nhat nhat (m)
1 109.31 13.07 10.0 11.5 10.9 1.5 S, T A
2 109.27 13.12 8.3 11.6 10.3 33
3 109.23 13.03 11.2 17.2 14.8 6 S, T SH, A
4 109.30 13.04 8.8 16.8 13.6 8 T, M SH, TC, A
5 109.31 13.07 8.9 16.9 13.7 8 P TC, TG
6 109.33 13.00 16.6 20.6 19.0 4 P, T SH, TC
7 109.31 13.07 19.2 21.7 20.7 2.5
8 109.16 13.01 12.9 20.4 17.4 7.5 P SH, A
9 109.23 13.00 17.0 21.5 19.7 4.5 P SH
10 109.25 13.07 13.3 21.3 18.1 8 A% SH
11 109.24 12.96 13.6 21.6 18.4 8 \% SH, A
12 109.09 13.05 21.0 37.0 30.6 16 SH
13 109.04 13.06 35.2 45.2 41.2 10 S SH, A
14 109.05 12.96 46.6 55.6 52.0 9 SH
15 108.99 13.05 66.8 70.3 68.9 35 SH
16 108.92 13.02 85.8 94.3 90.9 8.5 Nuéde duc SH, TC
17 108.64 13.24 130.3 133.3 132.1 3 SH, TC
18 108.92 13.09 137.6 144.6 141.8 7 P SH, TG
19 108.56 13.34 109.4 148.4 132.8 39 SH, A
20 108.74 13.27 145.8 147.8 147.0 2 SH
21 108.62 13.13 149.6 154.1 152.3 4.5 A% SH
22 108.52 13.38 156.8 159.3 158.3 2.5 SH, TG
23 108.44 13.42 166.0 169.5 168.1 35 P SH
24 108.53 13.08 150.7 167.7 160.9 17 \Y SH, TG
25  108.37 13.33 169.7 171.2 170.6 1.5 SH
26 108.54 13.44 165.3 170.3 168.3 5 Fe SH
27  108.82 13.20 136.1 169.1 155.9 33 SH
28 108.40 13.49 168.7 174.7 172.3 6 T SH, TC
29  108.48 13.57 178.3 179.8 179.2 1.5 T SH, A
30 108.46 13.50 174.4 179.4 177.4 5 T SH, A
31 108.32 13.61 177.0 179.5 178.5 2.5 A% SH
32 108.41 13.63 200.9 202.4 201.8 1.5 T SH, A
33 108.89 12.99 217.1 223.1 220.7 6 SH
34  108.71 13.37 199.3 226.8 215.8 27.5 T, S SH, A
35 108.51 13.26 217.5 221.5 219.9 4 SH
36 108.59 13.53 235.7 238.2 237.2 2.5 A% SH
37 108.59 13.77 354.2 358.2 356.6 4 T,S SH, A
38 108.79 12.99 368.0 374.0 371.6 6 A% SH
39 108.82 12.97 384.8 391.8 389.0 7 A% SH, TG
40 108.41 13.71 391.6 397.6 395.2 6 \Y SH
41  108.46 13.79 399.9 403.9 402.3 4 SH
42 108.59 13.91 386.8 389.8 388.6 3 P SH, TC
43 108.65 13.95 422.4 425.9 4245 35 SH
44 108.59 14.06 342.6 433.6 397.2 91 P SH
45  108.45 13.88 413.8 443.8 431.8 30 P SH
46  108.56 13.99 446.0 448.5 447.5 2.5 SH
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Toa d¢ vi tri diéu o Bién do
: * tr.a Muc nudc ngam (m) mwe * Chét
S : nwéc lwong M,l'l ¢ dich
T Kinh d6 Vido Tha}p Ca? Trung binh ngﬁm nwoc str dung
nhat nhat
(m)

47 108.33 13.97 415.8 448.8 435.6 33 P SH, TG
48  108.61 14.13 449.5 459.0 4552 9.5 P SH
49  108.69 14.05 458.7 464.7 462.3 6 P SH, TG
50 108.66 14.10 456.4 466.4 462.4 10 SH
51 109.16 13.12 27 31 29 4

52 109.19 13.08 5 23 14 17 S SH
53  108.49 12.94 367 371 369 4 M

54 108.60 12.80 340 354 347 14 S SH
55 108.42 13.04 310 317 313.5 7 S SH
56 108.61 12.94 303 311 307 6

Chu giai: S la nuwoc sach, T la nuoc trong, M la nuoc nhiém man, P la nuwoc nhiem phen, V la nuoc
nhién voi, SH la nudc dung trong sinh hoat, A la nuwoc dung dwoc cho an uong, TG la nuwoc dung

trong tam gidt, TC la nwée dimg cho tudi cay.

2.2 Phuong phdp xdy dung mé hinh sé bé mat

a) Mé hinh s6 bé mat mang lwdi TIN (Trian-
gle Irregular Nework)

Dé hinh thanh mé hinh sé bé mit DEM (Dig-
ital Elevation Model) theo mang ludi TIN, c6 hai
cach st dung cac diém dir lidu:

- Cach 1: Xem xét tit ca dit liéu dé xay dung
mot mang ludi tong thé. Pay 1a mot phuong
phap tiép can hang loat (hodc tinh) t6i cic tam
giac Delaunay cua tap hop cac diém dir licu.

-Céach2: B6 sung hodc loai bo cac diém trong
khi xtr ly tam giac. Day la mdt qua trinh dong va
do d6 dugc goi 1a tam gidc dong vi mdi lan thay
d6i cau tric khong can xay dung lai toan bo
mang ludi.

Dir lidu khong gian c6 thé c6 & mot trong hai
dang: vector hodc raster. Vi vay, cac tam giac c6
thé & dang vector hodc raster. C6 thé chuyén doi
cac dir li¢u vector sang raster va sau d6 tam giac
hoa dudi dang raster. Nguoc lai, ciing co thé
chuyén doi dit liéu raster vao vector va sau do
tam giac hoa dudi dang vector.

C6 nhiéu tiéu chi cho viéc xay dung cic tam
giac dan dén nhiéu phuong phap dugc xay dung.
Phuong phap dugc sir dung pho bién hién nay la
dua trén tam giac Delaunay, tam giac nay c6 mot
moi quan hé kép véi so d6 Voronoi. Do vy
mang tam giac Delaunay c6 thé duoc hinh thanh
mot cach truc tiép béng thudt toan hoac gian tiép
thong qua so dd Voronoi [2].

Cac tam giac dudi dang raster thuong dugc
xay dyng thong qua cac so dd Voronoi bai vi
trong khong gian raster, xdy dung cic so do
Voronoi 12 d& dang hon nhiéu so véi tam giac
Delaunay.

Co sor
Raster

h 4 ¥

Phwong thirc

Co so
Vector

Phuwong thirc

tinh déng

Sor db Voronoi

I Mang tam giac khéng déu (TIN) |

Hinh 1. Céc cdch tiép cdn xdy dung mang luéi
TIN

b) Mé hinh s6 bé mdt mang luéi GRID

Mo hinh s bé mat DEM (Digital Elevation
Model) con dugc goi la DEM dang ludi 6 vudng
quy chuan hay ma tran d¢ cao (Altitude matrix).
Céc diém do cao trong DEM dang nay dugc bd
tri theo khoang cach déu dan theo hai huoéng toa
d6 X, Y dé biéu dién dia hinh. Trong m6 hinh s6
d6 cao dang nay toa do mat phéng ctia mot diém
mat dért bat ky c6 do cao Z (Zij) dugc xac dinh
theo s0 thu tu (i, j) cua 6 luoi theo hai huong
trén, tirc la:

XiZXO‘H.AX(i:O, I,... My _ 1)

)
Yj =Y0 +j. Ay G=0,1,..., ny_l)
(2)

TAP CHI KHi TUQONG THUY VAN
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Trong do: X, Yy la toa do cua diém géc Tudi
6 vudng (thuong 1a diém goc thap bén trai cia
ludi); Ax, Ay la khoang cach ctia mat ludi trén
cac huéng X vaY; ny, ny la s6 6 ludi trén hudng
X va'Y ctia md hinh s6 d6 cao.

Céc mét lu6i trong DEM dugc thé hién theo
hai hinh thirc, hodc 1a cac diém d6 cao (luu trit
theo diém) nhu DEM ciia My, hodc 1a ca mot
pixel véi kich thude 1a khoang cach mét ludi nhu
trong truong hgp DEM 90 ciia Uc. Trong truong
hop nay cau triic cia DEM hoan toan giéng véi
cAu trac raster cua file anh s6. Mic du trong cdu
tric dang Grid, s6 diém mat ludi co thé 16n hon
s6 diém do cao trong mang TIN nhiéu 1in nhung
dung luong tép tin lai thuong nho hon do ¢6 ciu
triic va céach luu trir don gian hon.

Hinh 2. Ban do dang tri muc
nwoc ngam mua kho trén luu
vie song Ba

3. X4y dwng mé hinh s6 bé mit muc nwée
ngam trén lvu vire song Ba

Phan tich s liéu muc nuée ngﬁm thu thap
hang nam qua hé thong 16 khoan trong bang 1 va
s6 lidu diéu tra, khao sat nude ngém trén thuc
dia bang 2, tng dung cac thuat toan mo hinh hoa
bé mit TIN, GRID véi phuong phap ndi suy
Kringing [4], két hop véi mé hinh s6 ArcGIS 3D
Analyst [1] d4 x4y dung duoc ban d6 dang tri bé
mit myc nudc ngdm [5] trén luu vuc song Ba
vao mua kho hinh 2 va mua mua hinh 3 va xay
dung mo hinh 3D bé mit chira nudc vao mua
mua va mua kho trén Iuu vuc song Ba (Hinh 4).

Duya trén mé hinh 3D di xdy dung duoc bd
tri vi tri cac tuyén mit cit ngang trén luu vuc
song Ba (Hinh 5) dé xay dung mit cit biéu thi bé
mat muc nudc ngém trén luu vyc song Ba vao
mua kho va mua mua (Hinh 6).

Hinh 3. Ban do dang tri muc
nwoc ngam mua mua trén luu
viee song Ba

Cita bién

Séng, sudi

Hinh 4. M6 hinh 3D bé mdt
muyc nuwoc ngam (DEM) luu vuc
song Ba trén nén GIS

TAP CHi KHi TUQNG THUY VAN

S thang 06 - 2017



Profile Graph Title

BAI BAO KHOA HQC

Hinh 5. vi tri tuyén mat cat
biéu thi myc nuwéc ngam
luu viee song Ba
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Hinh 6. Trdc ngang bé mdt muwc niwde ngam luu viee séng Ba theo miia
Ghi chu: Truc thang dung la myc nuwoc ngam H (m),; Truc ngang la khoang cach (m)
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4. Két luan

Muc nuéc ngam giita hai miia kho va mua
khu vyc ha luu ¢ bién dong khong 16n. Béi véi
khu vyc thugong luu cua luu vuc muce do bién
dong muc nudc ngam chénh léch 16n giita hai
mua cho thiy mirc d6 thiéu nudc vao mua kho
trén luu vue 13 18 rét duoc thé hién o trén mo
hinh 3D biéu thi bé mat tang chira nudc vao mua
kho va mua mua trén nén GIS.

Khu vyec tir sau dép thuy dién An Khé dén hod
thity dién song Ba c6 myc nudc ngam vao mua
kho rét thép, nén han ché bd tri cac cong trinh

khai thac nuéc ngdm phuc vu cho nhu cau phat
trién kinh té xa hoi, dy ciing 1a 4nh hudng cua
qua trinh chuyén nudce tir thuy dién An Khé tir
song Ba sang song Con tinh Binh Dinh.

Ban do déng tri va mo hinh s bé mat muc
nudc ngé”lm la nguén dit liéu thé hién muc do
bién dong muyc nudc ngam trén luu vic song Ba
giita miia mua va mua kho phuc vu tét cho cong
tac diéu tra, quy hoach, quan 1y va khai thac tai
nguyén nudc phuc vu phat trién bén vimg kinh té
- xa hoi trén luu vuc song Ba.

Loi cam on: Tac gia bai bao xin chan thanh cam on sy giup do va cung cdp cdc tw liéu tir nhom

nghién civu thudc dé tai “Nghién ciru iing dung cong nghé dia tin hoc ndng cao chat hrong dir liéu

khéng gian phuc vu céng tac diéu tra, quy hoach tai nguyén nwée”, md sé: 2015.02.12 dé tai khoa

hoc va cong nghé doc lap cdp Bo.
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SETTING UP THE DIGITAL MODEL OF GROUNDWATER SURFACE
OF BA RIVER BASIN FOR WATER RESOURCES
MANAGEMENT AND PLANNING
Nguyen Ba Dzung!

"Hanoi University of Natural Resources and Environment, Vietnam

Abstract: The shortage of water is increasingly serious, the exploitation and use of ground water
is not appropriate. This leads to reduce ground water level on in the Ba basin. Study on building the
groundwater table on Ba River basin basing on the field survey data and analyzing data from the
monitoring hole system over the last 20 years. Building the model of surface groundwater for sus-
tainable management, exploitation and utilization of underground water in the study area has been
based on the surveying, researching and analyzing data of groundwater level on Ba river basin.
The result of study shows the variation of groundwater surface in the study area built by 3D model;
making the contour maps in the dry and rainy seasons. This model is a effective tool which can be
applied and served for investigation, planning, managing, and using water resources with the aim
to develop socio-economics sustainably on Ba River basin.

Keywords.: Groundwater, Contour map, 3D model, Ba River basin.
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TINH TOAN CAN BANG NUOC LUU VUC SESAN CHO
POT HAN HAN LICH SU 2015 - 2016

Tran Kim Chau!, Pd Xuan Khanh'

Tém tat: Tinh todn cin bang nude la nhiém vu vé cing quan trong trong quy hoach phdt trién
bén vitng ciia khu vue. Viéc tim ra dwoc mot mé hinh quan Iy tai nguyén nwde hiéu qud luén la mot
chii dé khé, hap dan cdc nha khoa hoc thiy loi. Muc dich chinh cia nghién civru ndy la két hop cdc
phan mém SWAT, CROPWAT va WEAP thanh mét céng cu tinh todn can bang nuée hoan chinh cho
luew viee Sesan, Tay Nguyén. M6 hinh SWAT sé dweoe sir dung dé xdc dinh tiém ndng ciia nguon nwée
mdt, CROPWAT sé duwoc ding dé tinh todn nhu cau nuée cho néng nghiép, trong khi mé hinh WEAP
€ phdn bé nguon mede ndy cho cdc doi twong sir dung khdc nhau. Két qua cho thdy mdc di trong
nam 2015 - 2016 Sesan la leu viee ¢6 tiém ning nwée I6n, nhieng tinh trang thiéu mede nghiém trong
van xay ra tai mot $6 noi.

T khoa: Cdn bang miee, Song Sé San, SWAT, WEAP, CROPWAT, tiém ndng nwée, han han.

Ban Bién tap nhan bai: 20/4/2017

1. Mé dau

Van dé quan 1y tai nguyén nude hiéu qua ludn
phan anh duoc dong thoi hai hé thong chinh, chi
phdi birc tranh tai nguyén nude cia luu vuc. Do
1 hé théng thity vin mdi trudng bao gdom cac
thanh phan ty nhién nhu thoi tiét, dia hinh, tham
phu, nudc mat, nudc ngém, dat, chat lugng
nudc. .. va hé thong quan 1y kinh té, xa hoi, duoc
van hanh chu yéu dya trén nhu cau su dung nudc
ctia con ngudi. Poi v6i hé thdng thir nhat, ta phai
nim rd céc co ché hoat dong cua cac hién tuong
thuy van tu nhién trudc khi cé sy Xuét hién cua
hé théng cong trinh quan Iy nudc. Cac co ché
nay co6 thé duoc mo ta nhd cac mé hinh thiy van,
moé phong cac qua trinh vat Iy nhu mua, béc hoi,
chay mat, thim... C6 thé ké dén mot s mo hinh
tiéu biéu sau: Hydrological Simulation Program
- Fortran (HSFP) ctia Cuyc khéo sat dia chat Hoa
Ky (USGS) va Co quan bao v¢€ moi sinh Hoa Ky
(EPA), Soil Water Assessment Tool (SWAT) cua
Bd Nong nghiép Hoa Ky (USDA) va Trung tam
nghién ctru nong nghiép thudc Pai hoc Texas
A&M, Hoa Ky. Trong cac mo6 hinh thuy van
trén, mo hinh ban phan b6 SWAT ngay cang

"Truwong Pai hoc Thuy Loi
Email: kimchau hwru@tlu.edu.vn
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dugc str dung phc”; bién bai tinh tién dung va hi¢u
qua. Dbi v6i hé thong thtr hai, voi nhiém vu
chinh 1a phan b mot cach hop 1y ngudn nudc,
ddc bi¢t 1a trong nhiing truong hop cd su xung
dot vé loi ich sur dung nudc, hé théng nay quyét
dinh luong nude duoc trit lai, phan phdi va van
chuyén & trong hodc ra ngoai luu vuc. Hé thong
ra quyét dinh nay c6 thé duoc md phong nhd su
trg gitip ctia cac phan mém pho bién nhu MIKE
Basin cua Vién thuy luc BDan Mach (DHI) hay
WEAP cutia vién moi truong Stockholm. Trong
cac mo hinh trén, WEAP duoc danh gia 1a mot
cong cu toan di€n va dé su dung, c6 kha nang ap
dung cho mdt luu vuc don 1¢ hay hé théng cac
Iwu vue, dic biét rat hiéu qua khi giai quyét bai
toan bao ton nguén nuoc hay xac dinh tha ty vu
tién phan bo ngudn nudc.

WEAP di duoc ap dung thanh cong tai rat
nhiéu noi trén thé gisi ([1], [2], [3]). Tuy nhién,
viéc tinh toan cac nhu cau nude ciing nhu tiém
nang nudc trong WEAP con han ché ([4]), diéu
d6 doi hoi can két hop cac cong cu khac thanh
mot bd cong cu hoan thi¢n hon.

Luu vuc Sesan c¢6 dién tich 11.500 km? duoc
tao thanh boi hai nhanh song chinh la Pak Bla va
Krong Poko. Luu vyc Sesan dugc danh gia la co6
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ngudn tai nguyén nude doi dao véi lwong mua
trung binh nam do dugc tai tram Kon Tum la
1,809 mm va modul dong chay nam dat khoang
35.6 1/s.km?. Tiém ning thuy dién trén luu vuc
song Sesan la rat 16n. Co thé ké dén rat nhiéu
cong trinh thuy dién 16n nhu Play Krong, laly
hay Sesan 3... Tuy nhién viéc xuét hién cac dap
thily dién nay ciing gay nhiéu hé Iuy tiéu cuc vé
moi truong cling nhu sy xung dot 191 ich trong st
dung nudc voi cong ddng dan cu ¢ ha luu. Ngoai
ra, trong nhitng nam gan day, dudi anh huéng
cua cac hién tugng thoi tiét cuc doan, tin suét
xuat hién cac dot han han nghiém trong ngiy
cang lon. Do vay vi¢c tim ra mot phuong phap
tinh toan cin bang nudc hop 1y, dam bao an ninh
ngudn nudc tai luu vuc nay 1 rat can thiét.
Muc tiéu chinh ctia nghién ctru nay 1a két hop
cac mo hinh thanh mdt cong cu tinh toan can

BAI BAO KHOA HQC

bang nudc hoan chinh cho lwu vuc Sesan, Tay
Nguyén. Luu luong nudc tai diém nit cua tat ca
cac tiéu luu vuce s& duoc xac dinh bé“mg mo6 hinh
SWAT, nhu ciu nuéc duoc xac dinh béng phén
mém CROPWAT, sau d6 cac nhu cau sit dung
nude khac nhau s& duge phan bd bang phan mém
WEAP. Dot han han lich str nam 2015 -2016 s€
duoc lya chon nhu mot ndm dién hinh cho tinh
toan can bang nudc tai day.

2. Phwong phap nghién ctru

So db tinh toan can bang nudc dé xuat duoc
dugc md phong trong hinh 1. Nghién ciru tién
hanh budc dau tién bang viéc thu thap cac dir
liéu lién quan dén tinh toan can bang nudc cho
luu vuc. Sau d6 tiém nang nude va nhu can sir
dung nudce dugce thuc hién song song. Cubi cung
viéc tinh toan can bang nudc s& duoc phan tich
cu thé.

Thu|thép so liéu

Han e nlm 2015 - 2016

Phan tich cin bing mréc

Hinh 1. So do tinh todn cén bang nude

2.1 Tinh todn tiém néng tai nguyén nwéc

Nhu da phan tich ¢ trén, tai nguyén nudce cua
luu vuc song SeSan bao gém tai nguyén nudc
mua va tai nguyén nudc mit. Di voi tai nguyén
nudc mua, nghién ctru st dung sb liéu cua 12
tram mua bao gém: Pik T6, Kon Tum, Dak Mét,
Kon Plong, Dik Glei, Sa thay, An Khé, Ayunpa,
Pleiku, Yaly, Pomoré, Chu Prong dé xay dung
ban dd déng tri mua cho Ivu vuc SeSan. Péi vai
tai nguyén nudc mat, mé hinh SWAT s& phan

chia Sesan thanh 22 tiéu luu vuc va sé tinh toan
luu lwong dong chay dén diém nut cua cac tiéu
luu vuc (Hinh 2). M6 hinh dugc hi€u chinh va
kiém dinh bang sb liéu luu luong thuc do tai
tram Kon Plong va Kon Tum nham dam bao d6
chinh xac cua mo6 hinh.

bia hinh cua khu vyc nghién ctu dugc mo
phong théng qua ban d6 cao do sé - Digital Ele-
vation Map (DEM). Ban d6 duoc sir dung trong
nghién ctru nay la DEM ASTER, d§ phan giai

TAP CHI KHi TUQONG THUY VAN
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30m (Hinh 3a) do Bo Kinh té, Thuong mai va
Cong nghi¢p (METT) cua Nhat Ban va Co quan
Hang khong va Khong gian Qudc gia Hoa Ky
(NASA) phéi hop phét trién.

Tinh trang su dung dét luu vuce Sesan duge
khai thac tir ngudn dit liéu mé cua GlobeLand

(Hinh 3b). Vi d6 phan giai 30m GlobeLand30
rat thich hop dé s dung cho mé hinh SWAT.
Trén luu vuc Sesan, dat rung chiém dién tich chu
yéu voi (59,5%), sau do la dat sir dung cho nong
nghiép (37,8%), dién tich chira nudc (1.3%), d6
thi (0,69%).

W,
ri

CAMPUCHIA

CHU GIAI

His chira chinh

| Tragm

& Thay viin
| ® Ko
| & Mua

Hinh 2. Ban do luu viee Sesan va vi tri cac tram do mua

Mo hinh SWAT ciing yéu cau dir liéu vé két
ciu cac loai dat cling nhu tinh chat Iy hoa cua
ching bao gém kha nang trit nuéc, do dan thuy
luc, mat do dat. Nghién ctru nay su dung dir licu
Harmonized World Soil Database (HWSD). Co
so dir liéu HWSD c6 dinh dang raster, d§ phan
giai 30 arc-second, tap hop hon 16,000 don vi
dat khac nhau 13 két qua qua trinh hop tac cta

nhiéu t6 chuc trén toan thé gii bao gdm ca T
chitc Nong Luong Thé giéi FAO-UNESCO
(FAO, 1971-1981) (Hinh 3c¢). Qua phan tich dir
liéu ban dd cho thay cac loai dat Fluvisols,
Acrisols va Ferralsols chiém vi tri chu yéu trén
khu vuc Sesan. Théng ké vé cac loai dat va cac
tinh chét cua chung dugc tom tat tai bang 1.

Hinh 3. Dit liéu dau vao: (a) Pia hinh, (b) Sir dung dat va (c) Thé nhudng ciia mé hinh SWAT

TAP CHi KHi TUQNG THUY VAN
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Nghién ctru nay sir dung sb liéu khi tuong
thuy van theo ngay dugc thu thap tai cac tram
Dak To, Kon Tum, Dak Mot, Kon Plong, Dak
Glei, Sa Thay, An khe, Ayunpa, Pleiku, Yaly,

BAI BAO KHOA HQC

Pomore, Chuprong lam s lidu dau vao cho mo
hinh SWAT. Luu lugng dong chay thuc do tai
tram Konplong va Kon tum dugc st dung dé so
sanh v6i1 voi luu lugng mo phong.

Bdng 1. Théng ké tén va thong sé ciia cdc logi dat khu viee Sesan

Do dan thity hre bao Khi niing trir

Loai dit Loai dit hoa, Ks (cm/s) nwéc cia dat r
cm/sec) (mm/mm)
Ferrlic Acrisols Dat xam feralit 2.88E-04 0.113
Humic Acrisols Dat x4m mun 2.11E-04 0.065
Humic Ferralsols ~ Dat mun vang do 3.68E-04 0.160
Rhodic Ferralsols D?:lt nau do . 4.14E-04 0.155
Cambic Fluvisols DAt Phil sa c6 tang 3.68E-04 0.160
dom ri .
Haplic Andosols bat da bot dien hinh 1.94E-04 0.107
Dystric Fluvisols ~ Dat phu sa chua 2.70E-04 0.161
Dystric Gleysols  Dét gley chua 3.91E-04 0.158
Umbric Gleysols  Pét gley mun it chua 4.57E-04 0.160

Qua trinh hiéu chinh va kiém dinh mé hinh
duoc thuc hién béng cach su dung cac h¢ sb xé4c
dinh R2, chi s6 hiéu qua Nash. Cong thirc tinh
toan cac hé sb nay dugc thé hién qua céac cong
thure sau:

2:1:1 (Xobs,i - Xobs) ’ (Xsim,i B X:im)

= ( —— =
\/Z i=1 (Xobs,i - Xobs )2 ’ z[:1 (Xsim,i - Xs‘im

Z:’:l (Xobs,i - Xsim,i )2
2:1:1 (Xobs,i - m)z

RZ

) (1
: (1)

NASH =1- )

Trong d6: Xobsi la gia tri thuc do, X ,, 1a gia
tri thyc do trung binh, Xsimi 1 gia tri m6 phong,
Xsim 12 gid tri mo phong trung binh, # 1a s6 lugng
gia tri tinh todn. Theo Moriasi va nnk 2007 [5]
Chét lugng mé phong duoc chia lam 4 cip do
(Bang 2). V&i R? <0, chit lwong mo phong
khong dat yéu cau, véi R? =1 chit lugng mo
phong 13 hoan hao. Pdi véi md phong dong chay,
gia tri R2>0.5 duoc coi la dat yéu cau [6]

Bang 2. Khodng gid tri Nash va chdt lieong mé phong

Nash 0.75<Nash<1 0.65<Nash<0.75 0.5<Nash<0.65 Nash<0.5
C}iat 17u'qng Tét Tét Dat Khong dat
mo phdéng

2.2 Tinh todn nhu cdu sir dung nwéc

Trong nghién ctru nay, viéc tinh toan can bang
nudc s& tp trung cung cip cho nhimng nhu cau sir
dung nudc chinh bao gdm: nude cho sinh hoat,
chan nuoi, thuy san, cong nghi¢p, cling nhu nong
nghiép. P6i voi cac nganh ngoai nong nghiép,
viée xac dinh nhu cau nude s& dugc tinh toan dua
trén s6 liéu thong ké trong nién giam thong ké
cua 2 tinh Kon Tum va Gia Lai [7], [8] cling nhu
céc tiéu chuén su dung nudc hién hanh cta Viét
Nam [9], [10], [11]. Nhu cau sir dung nudc cia
cac nganh kinh t& nay dugc coi khong doi theo

thoi gian. Mat khac, ddi voi nganh néng nghiép,
nhu cau st dung nudc s€ dugce tinh toan dya trén
phan mém Cropwat. Nhu cau nay s& duoc phan
chia cho ca cdy trong va cdy cong nghiép ciing
nhu cay lau nam va cay hang nam. Véi cach
phan chia nay nhu cau sir dung nude s& duge tinh
toan mot cach chi tiét hon, sat véi thuc t& hon.
Dau vao ciia mé hinh Cropwat bao gém céc sb
lidu khi twong, loai dét, thoi vu ciy trong, hé sd
tudi. Téng hop sb lidu dau vao cia mo hinh
Cropwat duoc tong két ¢ bang 3 va 4 dudi day:
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Bdng 3. 86 liéu dau vao cho mé hinh Cropwat

Loai so liéu So li¢u chi tiet Nguon

, Mua, gi6, do am, s gid nang nam Céc tram khi tugng thuy van trong
Khi tugng 2015 - 2016 ving
bat Bén d6 thd nhudng B0 tai nguyén mdi trudng

Thoi vy cay trong loai cay trong

Hé s6 tudi

Thoi gian gieo tréng, thu hoach cua cac

Hé 6 tudi cim céc loai cay trong

Khéo sat tir dia phuong
FAO [12]

Bang 4. Dién tich cdy hang nam va lau nam cua khu viec nghién curu

Cay hang nam (103 ha)
Pia phwong Luaa Dong Luaa He A Khoai < ,
Xuén Thu Ngo Lang San Mia

Kon Tum 7.6 16.8 6.4 0.1 39.5 1.8
Gia Lai 26.3 48.9 51.6 1.7 63.7 38.5

. Cay lau nam (103 ha)
Dia ph

. Ca phé Tiéu Caosu Didu Cayan  Ché
Kon Tum 15.265 0.146 74776 0.215 2.516 0.072
Gia Lai 79.7 14.5 102.6 17.2 4.3 0.9

2.3 Tinh todn cén bang nwéc nwéc, mo hinh
WEAP

Viéc tinh toan can béng nude sé duoc tién
hanh cho toan bo 22 tiéu luu vuc bang mé hinh
WEAP. Trong tinh toan can bang nudc, sy xudt
hién cua cac hd chira dong mot vai trd vo cung
quan trong. Trén luu vuc Sesan, s luong ho chira
1a rat 16n, nham han ché khdi lugng thong tin can

thu thap, nghién ctu chi tap trung mo phong hé
thong 13 ho chua c6 dung tich trén 3 tridu m3. Chi
tiét cac thong tin cua hé thong hd chua trén luu
vuc song SeSan duogc tom tit trong bang 5. Dic
biét nghién ctru luén bam sat quy trinh van hanh
lién ho chira trén luu vuc song Se San theo quyét
dinh 1182/Qb-TTg cua thu tuéng chinh phu [13].
Vi tri cac hd chira thé hién trén hinh 2.

Bdng 5. Danh sdach va théng tin chi tiét cac ho chira leu viee Sesan

Dung tich (10°m®) Muc dich hd chira
ST HO chira Dung tich Dung tich Dungtich  Phat Cip nuée Phong Di).n g cl}éy
T A X - I néng nghiép, - moi truong
siéu cao chet hiru ich dién sinh hoat I
1 Thuong Kon 15845 42.46 115.99 X X X
2 PikYén 6.57 0.22 6.34 X
3 DPikLoh 15.94 1.28 14.66 X
4  Pik Uy 33.00 3.83 29.18 X
5  DPikKal 0.71 2.49 X
6  Tan Son 5.28 0.31 497 X
7  Yaly 1,307 528 779 X X X
8  Pley Krong 1,244.87 100.65 1,144.22 X X X
9 SeSan4 1,079.13 629.14 449.99 X X X
10  Se San4a 13.13 5.74 7.40 X X
11 Bién HO 41.50 1.50 40.00
12 SeSan 3 102.00 82.90 19.10 X X X
13 SeSan 3a 80.60 X

Trong mo6 hinh WEAP vi¢c xac dinh thtr ty
wu tién cua cac ddi tuong st dung nudc anh
huong rat 1on dén két qua tinh toan. Thong
thuong nhu cAu nudc sinh hoat cho toan bo dan
cu & cac tiéu luu vuc s& duoc dit & vi tri hang
dau. Tuy nhién trong thyuc té, cac dbi tuong sir
dung nudc ¢ thugng Iuu khi s€ khong quan tam

TAP CHi KHi TUQNG THUY VAN

dén cac d6i tugng su dung nudc ¢ ha luu. Pé c6
thé mo phong sat vdi thuc té sir dung nudc, thu
tur uu tién cung cip nudce trong nghién ciru nay sé
duogc xac dinh dia trén hai nguyén tic sau: 1) Uu
tién duoc sap xép giam dan tir thuong luu t6i ha
lwu dbi véi cap d6 tiéu luu vire, 2) Trong mdi tiéu
luu vyce thtr ty wu tién giam dan theo tht tu: sinh
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hoat, chan nuoi, cong nghi¢p, thuy san, cay cong
nghiép va cdy hang nam. Quy tic ndy ciing da
dugc Arranz va McCartney (2007) [14] ap dung
va tinh toan can bang nudc thanh cong cho luu
vuc Olifants, Nam Phi.

3. Két qua va thio luin

3.1 Tiém néing nwéc khu vwe Sesan

BAI BAO KHOA HQC

Bang 6 tong két cac tham sb chinh va xép
hang d6 nhay cua cac yéu tb anh huong dén dong
chay luu vuc Sesan. C6 thé thdy cac thong sd
lién quan dén nuéc ngam nhu ALPHA BF,
GW _DELAY va QWOMIN 1a nhing tham s6 ¢
d6 nhay cao anh huéng manh dén dong chay
luu vuc.

Bdng 6. Céc tham sé ding trong hiéu chinh mé hinh SWAT

Xép ) Gisi
hang do Tham so Pinh nghia
han
nhay ’
1 SOL_AWC (mm/mm) Kha dng ohira nude cua dat 0.1-0.4
2 QWQMIN (mm) Gi6i han c6 dong chay bd cap 500-800
3 ALPHA_BF (days) Hé 6 triét giam dong chay ngdm 0.01 —
4 SOL_K (mm/hr) Do dan thuy luc cta dat khi bio hoa 15-50
5 ESCO Heé s6 boc hoi 0.1-0.9
6 REVAPMIN (mm) Gi6i han bdc hoi thyc vat 300-500
7 R RCHRG Heé s6 bd cap nudc ngam tang sau 0.05-0.4
8 CN2 Heé s sir dung dat cho vung khi hau 2 50-60
9 GW_DELAY (days) Thoi gian tré dong chay ngam 31-51
10 GW REVAP Hé s6 bdc hoi thyc vat 0.02-0.2
Bang 7. Két qua hiéu chinh va kiém dinh mé hinh
R’ Nash
Tram = ; X - = . X ;
: Hiéu chinh Kiém dinh Hiéu chinh Kiém dinh
Kon Plong 0.73 0.78 0.75 0.78
Kon Tum 0.86 0.74 0.84 0.70

Hinh 4 so sanh két qua mo phong luu luong
bang md hinh SWAT va luu lugng thyc do tai hai
tram thuy van Konplong tir nam 1997 - 2010 va
Kon Tum tir nim 2000 - 2011. C6 thé thiy co sy
tuong dong 16n gitra két qua mo phong va thuc
do ca vé pha va do 1on. BO thong sé ciia mé hinh
sau do6 duoc stir dung dé kiém dinh m6 hinh vao

nim 2015 - 2016 (Hinh 5). C6 thé thdy chat
lugng mo phong cua md hinh nghién ctru & muc
rat tot (Bang 7), do d6 bo thong sd ctia md hinh
1a pht hop va c6 thé sir dung dé mé phong dong
chay tai luu vuc Sesan. B9 thong s6 voi khoang
gi4 tri phit hop duoc thé hién tai bang 6.
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Hinh 6. a) Ban do ddang tri mwa va b) ban do tiem nang nuwdc mdt lieu viee Sesan

Ban d6 dang tri mwa ndm 2015 - 2016 dugc
thé hién qua hinh 6a. Ban dd cho thdy luong mua
16n tap trung & 2 khu vuc Béc va Dong Nam
Sesan bao gdm khu vuc Dak Glei va Pleiku voi
luong mua xap xi 1500 mm nim. Khu vyc trung
tam Sesan ¢ lugng mua it hon ¢4, dién hinh tai
Konplong va Dak To xap xi 1150 mm. Tai Kon
Tum lugng mua nam 2015/2016 dao dong trong
khoang 1300 mm, thap hon rat nhiéu so véi
lwong mua trung binh nhiéu nim 1850 mm, bao
hiéu cho mot nam kho han ki luc tai luu vuc
Sesan.

Tiém ning nudc mat luu vuc Sesan va modun
dong chay nam tai 22 tiéu luu vuc duoc thé hién
qua hinh 6b. C6 thé thiy ban do tiém ning nudc
thé hién rd sy twong dong véi ban do ding tri
mua. Dak Glei va Pleiku 1a 2 khu vuc c6 tiém

nang nudc mat 1é6n véi modul dong chdy nam
2015 - 2016 khoang 30 - 32 1/s/km?, trong khi d6
nhanh séng Dak Bla cho thay han ché vé tiém
ning nudc mit véi modul dong chay xép xi
16 - 18 1/s/km*

3.2 Ddanh gida nhu cdu sir dung nuoc

Béng 8 va hinh 8a tong hop nhu cau st dung
nudc cua cac nganh kinh té qubc dan trén luu
vuc song SeSan. Cac nhu cau nay da duoc tinh
toan chi tiét va chuyén sang don vi tiéu luu vuc.
C6 thé thiy rang trong cac linh vuc st dung nude
thi nong nghiép chiém ty trong 16n nhat véi xap
xi 91%. Mt mat khac, nhu cau st dung nudéc lai
phan bd khong déu theo thoi gian. Hinh 7 1a mot
vi du dién hinh mé ta phan bé nhu cu nude cho
ndng nghiép tai 3 tiéu luu SS12, 19, 20.

5520
5519
- m5842

- i

¥1 61

o =}
& 8

Nhu ¢iiu ding nuée (1046 m3)
z ¢

Tl &1

1] ....Hlll‘l
%1 101 1171
Thiri gia

i

12/1 U
n

WWNMM

21 31

Hinh 7. Nhu cau sir dung nwéce theo thoi gian tai nhitng tiéu heu viee dién hinh
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3.3 Tinh todn cén bang nuéc

Bang 9 va hinh 8b d3 tong két duogc tinh trang
thiéu nudc trén luu vuc séng SeSan trong nim
2015 - 2016. Hién tuong thiéu nudc xay ra chu
yéu tai tiéu luu vuc SS16, 20 va 22 & cac huyén
Ia Grai, Pleiku, Dak Doa va Chu Pah noi c6 dién
tich cay nong nghiép 16n. Tong luwong nude thiéu
trén toan bo luu vuc khoang 25.19 triéu m3. Mic
du tiém ning tai nguyén nudc & Tay Nguyén la

BAI BAO KHOA HQC

khong nhé so véi nhu ciu sit dung nudc, tuy
nhién hién tuwong thiéu nudc van xay ra. Piéu
nay c6 thé giai thich do su phan bb khong déu
theo thoi gian cua ngudn nudc mua (Bang 8).
Luong mua 16n thuong tap trung vao thang 6, 7,
8 va 9 tuy nhién thoi ky dung nudc, dac biét cho
nong nghiép lai tap trung vao thang 1, 2 va 3 thoi
ky cubi mua kiét khi ma lwu vuc Sesan gan nhu
khong c6 mua

Bdng 8. Két qua phdn bé liwong mua theo thang

Thang 5 6 7 8 9 10 11 12 1 2 3 4
Tai nguyén nu6c mua (mm) 117 215 229 229 214 137 69 5 6 1 1 52
Bdng 9. Két qua tinh todn can bang nwée leu viee SeSan nam 15/16 (triéu m?)
Tidu Tidm niing Nhu ciu sir dung nwéc Tinh
STT luu nuwéce mit Sinh Cong Chin  Thay Noéng 2 trang
vue hoat nghiép nudi sén nghiép Tong th“f_u
nwoc
1 SS01 629 0.36 0.19 0.29 0.34 14.28 15.46 0.00
2 SS02 320 0.24 0.12 0.14 0.26 4.71 5.48 0.00
3 SS03 611 0.55 0.26 0.30 1.06 19.00 21.17 0.00
4 SS04 1204 0.65 0.26 0.23 2.62 19.18 22.93 0.00
5 SS05 1774 0.83 0.38 0.42 1.73 42.17 45.53 0.00
6 SS06 203 0.12 0.07 0.18 0.09 6.00 6.46 -0.77
7 SS07 191 0.15 0.07 0.12 0.26 5.73 6.33 -0.26
8 SS08 402 0.65 0.27 0.24 2.60 341 7.18 0.00
9 SS09 4313 0.69 0.37 0.28 0.65 39.80 41.79 0.00
10 SS10 31 0.43 0.19 0.15 0.99 4.13 5.88 0.00
11 SS11 342 0.15 0.07 0.12 0.26 10.87 11.47 -0.20
12 SS12 4297 1.95 0.64 0.48 1.54 59.46 64.07 0.00
13 SS13 687 0.74 0.43 0.39 1.52 39.25 42.33 0.00
14 SS14 399 0.32 0.15 0.15 0.76 2.29 3.68 0.00
15 SS15 4601 0.69 0.37 0.28 0.65 27.97 29.96 -0.19
16 SS16 378 1.22 0.60 0.41 1.26 18.94 22.43 -4.06
17 SS17 400 0.03 0.02 0.02 0.12 0.08 0.27 0.00
18 SS18 4943 0.54 0.34 0.22 0.18 35.18 36.46 -0.25
19 SS19 299 0.51 0.32 0.20 0.07 43.31 44.40 0.00
20 SS20 388 2.98 1.13 0.55 1.26 53.11 59.02 -7.78
21 SS21 5826 0.91 0.55 0.58 0.12 34.77 36.93 0.00
22 SS22 153 2.89 1.08 0.48 0.07 3491 39.43 -11.67
Luu vuce SeSan 5826 17.59 7.89 6.23 18.40 518.54 568.66  -25.19
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Hinh 8. Két qua tinh todn a) nhu cau nde va b) tinh trang thiéu nwée khu vee SeSan nam
2015-2016

4. Két luan va kién nghi

Nghién ctru di két hop thanh cong 3 mé hinh
SWAT, CROPWAT va WEAP thanh mot cong cu
hoan chinh dé tinh toan can bang nuéc cho luu
vuc song Sesan Tay Nguyén. Trudc ti€n, mo
hinh SWAT da danh gia thanh cong tiém ning
nude mat tai diém ra coa 22 tiéu luu vuc. Két
qua hi¢u chinh va kiém dinh tai hai tram Konp-
long va Kon tum déu cho két qua rat t6t. Cliing
luc @6 mo6 hinh CROPWAT da xac dinh duoc
nhu cau tudi cho céac loai cay trong, nhu cau nay
1a chii yéu chiém dén hon 91% nhu ciu sir dung
nudc tai day. Viéc phan chia nhu cau tudi cho
cac cady lau nam va cay hang nam lam tang do

chinh xac va chi tiét cuia két qua. Cudi cing mo
hinh WEAP dugc st dung dé phan bd ngudn
nudc cho cac doi tuwong st dung nudc trong luu
vuc. Viéc phan chia thur ty uu tién mot cach hop
1y gitp cho két qua phan bd ngudn nudc sat véi
thye té hon. Két qua cho thiy mic du tai nguyén
nudc & Sesan la kha ddi dao nhung su thiéu hut
ngudn nudc van xay ra do nhu cau tudi 1on va
phan b luong mua khong dong déu theo thoi
gian. Sy thiéu hyt ngudn nude nay chi yéu tap
trung ¢ cac luu vue SS16, 20 va 22 tai cac huyén
Ia Grai, Pleiku, Dak Doa va Chu Pah noi ¢6 dién
tich cay nong nghi¢p 16n.
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STUDY ON WATER BALANCE IN SESAN RIVER BASIN
IN ADROUGHT YEAR 2015 - 2016

Tran Kim Chau', Do Xuan Khanh'
'Thuy loi University

Abstract: Water balance study is an extremely important mission in the sustainable development
planning in the regions, especially in places where water source is not adequate to the local water
demand. It is a challenging issue for irrigation scientists to find an effective model for water re-
sources management. The main target of this research is to design a complete tool for water balance
study in Sesan basin (in the Central Highlands) by combining SWAT, CROPWAT and WEAP mod-
els. SWAT is used to identify the surface water potential, CROPWAT is used to calculate the irriga-
tion water demand and WEAP is used to distribute these water sources to different subjects for water
use. The results show that although in the year of 2015 - 2016, Sesan basin has huge water poten-
tial, serious water shortage still occurs.

Keywords: Water balance, Sesan River, SWAT, CROPWAT, WEAP, water shortage, drought.
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NGHIEN CUU PANH GIA LUQONG DONG CHAY
SONG PA TU TRUNG QUOC VAO VIET NAM
PHUC VU CHO BAI TOAN QUY HOACH VA QUAN LY
TAINGUYEN NUOC LUU VUC SONG PA

Trwong Vin Anh!, Nguyén Thu Hién!, Ping Quéc Khanh?

Tém tit: Do mang lui tram khi twong thity vin & mede ta khong dii day dé cé thé kiém soat dwoc
lirong dong chdy ngodi bién gidi dé vao lanh thé Viét Nam nén viéc tinh todn dong chdy ngoadi bién
gidi ciia cde heu viee séng sudi 1om ¢é y nghia ddc biét quan trong cho cdc bai todn quy hoach va qudn
Iy tai nguyén miede ¢ cdac luu viee séng lién quoc gia. Trong nghién ciru nay, phiwong phdp thong ké
két hop véi mé hinh todn dwoe sir dung dé tinh toan lwong dong chdy séng Pa tir lanh thé Trung
Quéc vao Viét Nam khi khong c6 s6 liéu thue do. Két qua cho thdy lwong dong chdy séng Pa phia
Trung Quoc chiém khodang 40 - 80% tai Lai Chéu, 25 - 65% tai Ta Bii va 22 - 55% tai Hoa Binh. Con
6 nay rdt cé y nghia cho viéc qudn Iy tong hop nguon nuée séng Pa néi riéng va toan bo hé thong

séng Hong néi chung do séng Ba chiém dén 37% tong lwong dong chay séng Hong tai Son Tay.
g g g g g g g 'y g g ).

Tir khéa: Luu viee séng lién quéc gia, quy hoach va quan 1y tai nguyén nuwée, MIKE NAM, MIKE

11 -Muskingum, lwu viee song Pa.
Ban Bién tap nhan bai: 24/4/2017

1. Mé dau

Quan ly tai nguyén nudc & cac luu vuc song
lién qudc gia ludn 13 van d& mang nhiéu thach
thirc. Nguyén nhan chinh ¢ ddy 1a hau nhu khong
c¢6 su hop tac thuc chat giira cac qudc gia lién
quan trong qua trinh khai thac va sir dung ngudn
nude trén cung mot luu vue séng. Cac qudc gia
& thuong ngudn ludn c6 uu thé trong viée khai
thac va st dung ngudn nudc; trong khi d6 céac
qudc gia ¢ ha du lai phai d6i mat v6i sy can kiét,
suy thoat ngudn nudc ciing nhu khong chi dong
biét dugc ngudn nudce sin co dé co thé lén ké
hoach str dung mot cach hop ly.

Trong s 13 luu vyc song 16n & Viét Nam c6
dén 10 luu vue soéng lién qudc gia véi Lao, Cam-
puchia, Thai Lan va Trung Qudc véi phan dién
tich nam & ngoai 1anh thd Viét Nam 16n gap 3,3
lan dién tich luu vuc trong nudce [1]. Theo uée
tinh, téng lugng nudc trén lanh thd Viét Nam
khoang 830 - 840 ty m’/nam nhung chi co
khoang 310 - 330 ty m® (khoang 37%) la nudc
'Khoa Khi tuwong - Thily van, Pai hoc Tai nguyén
va Moi truong Ha Noi.

’Tap chi Khi tuong Thuy van
Email: truongvananh.vn@gmail.com

TAP CHi KHi TUQNG THUY VAN

Ngay phan bi¢n xong: 15/5/2017

noi sinh, phén con lai chay tu dia phan nudc
ngoai vao Viét Nam [2]. Do mang ludi tram khi
tugng thity van khong da dé co thé quan tric
duoc ngudn nude db vao lanh thd Viét Nam ciing
v6i viée thiéu/hodc khong co su hop téc gitra cac
qudc gia chia sé¢ ngudn nudc nay da din dén
nhiing kho khan trong viéc quy hoach va quan
ly tong hop tai nguyén nudc trén cac luu vuc
song. Cung véi su phat trién cua khoa hoc cong
nghé, c6 rat nhiéu phuong phap gitp tinh toan
ngudn nudc trén cac phan luu vue khong cé sd
liéu do dac nhu ing dung cong nghé vién tham
dé c6 thé tinh toan cac bién dau vao (mua va boc
hoi) cho mo6 hinh tép trung mua - dong chay [3],
hay ung dung GIS dé c6 thé tinh toan cac bién
dau vao (sir dung dat) cho mé hinh phan bé mua
- dong chay [4]. Tuy nhién cac nghién ctu nay
chi thich hgp v6i cac luu vuc ty nhién, chua co
céc cong trinh khai thac 16n trén séng. O nhiing
luu vuc song lién qudc gia 16n ¢ nudce ta nhu
song Hong, song Mekong, phia thuong ngudn
Trung Qudc di xay dung rat nhiéu hd chira dé
phan bo lai nguon nudc. Quy md va quy trinh
van hanh cac ho chira nay phia Viét Nam ta hau
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nhu khong nam duoc, do d6 viéc st dung cac
loai mo6 hinh mua rao - dong chay ¢ day la khong
thich hop.

Muc tiéu ctia nghién ctru nay 1a danh gia duoc
luong dong chay tir Trung Qudc vao Viét Nam
trén luu vuc song ba. bé dat duoc muc tiéu do,
nghién ctru st dung phuong phap théng ké don
gian két hop voi phuong phap mé hinh toan.
Chudi sb liéu thuc do tai cac tram Lai Chau, Ta
Bu va Hoa Binh trong giai doan trudc khi xay
dung hé théng ho chira trén luu vuc song Da phia
Viét Nam duoc st dung dé kiém dinh lai do
chinh xé4c cta phuong phap. Két qua nay sau do
¢6 thé phuc vu giai quyét cac bai toan quy hoach
va quan ly tai nguyén nudc luu vuc song Pa noi
riéng va toan bo hé thong song Hong noi chung.

2. Tai liéu thu thip va phwong phap
nghién ciru

2.1. Téong quan khu vwe nghién civu

Song Pa 14 song 16n nhat trong hé thong song
Hong. Song chay qua dia phan cta ba quic gia
1a Trung Qudc, Lao va Viét Nam. Vi tong dién
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tich luu vuc 12 52,900 km?, trong dé phan lanh
thd phia Trung Qudc chiém khoang 47%, Lao
chiém khoang 2% con lai 1a Viét Nam khoang
51%, song Da dong gop khoang 37% tong lugng
nude song Hong tai Son Tay. Toan bo luu vuc
trai dai tr 20°40°N - 25°00°N va 100°22° -
105°24’W (Hinh 1).

Trén dong chinh séng Pa (Phan lanh tho Vigt
Nam), Lai Chéu 1a tram do luu lugng dau tién
ctia thuong ngudn song, phia sau bién gisi Viét
Trung c6 dién tich khong ché 1a 33,800 km?trong
d6 26,800 km? nim & dia phan Trung Quéc; tiép
dén 1a tram thuy van Ta Bu, vai dién tich khéng
ché 1a 45900 km? va tram thuy vin Hoa Binh
51800 km?. Ngoai ra trén cac song nhanh nhu
Nam Muc, Nam Giang, Nam Mu cling c6 cac
tram thuy van Nam Muc, Nam Giang va Ban
Cung tuong ung. Riéng tram Ban Cung da
ngirng do tir nim 1987. Nhu vay c6 thé nhan
thiy s liéu quan tric do dac trén luu vic khong
nhiéu.
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Hinh 1. Luu vuc song Pa

2.2 Phwong phap nghién cuu

Dé tinh toan luong dong chay song Pa phia
Trung Qudc chay vé Viét Nam, nghién ctru sir
dung phuong phéap thong ké don gian két hop véi

mo hinh mua - dong chdy va mo hinh dién toin
dong chay MIKE 11 - NAM va MIKE 11
MUSKINGUM.

Theo do, su chénh léch gitra dong chay thuc
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do tai cac tram khéng ché doc song Pa (Lai
Chau, Ta Bl va Hoa Binh) va lugng dong chay
noi sinh trén lanh thd Viét Nam dong gop tai cac
tram nay s€ dugc coi nhu 1a lugng dong chay dén
tir Trung Quéc.

bé biéu dién béng ham toan hoc, ta goi luu
luong thuc do twong tng tai Lai Chau, Ta Bu va
Hoa Binh 1a Q*, Q™®, Q®; Tuu lugng dong gop
cho dong chay tuong tng tai Lai Chau, Ta Bu va
Hoa Binh tir phan lanh thd Viét Nam 1a Q-
QBN QBN Tyu lugng dong gbp cho dong
chay tuong ng tai Lai Chau, Ta Bi va Hoa Binh
tr phan linh thd Trung Quéc la QUC-TQ,
Q(™-TQ, QMB.TQ; Tuong dong chay song Da
dong gop tir 1anh thd Trung Qubc 1a QM. Tir d6
ta co:

é,C — QfC_VN + ch_TQ (1)
TB — QIEVN 4 TB.T0 2)
3)

HB _ nHBVN , HHB.TQ
e =0Q; + Q¢

Q% ~ Q= QM ~ g0 )
Do d6, chudi s6 liéu QLC, Qi™8, QB s& duoc
thu thap tor cac tram do thuy van tuong ung;
chudi s6 liéu QC-YN, QYN QHB-VN) g durge
tinh toan tr mo6 hinh mua rao dong chay MIKE
NAM va md hinh thily vian dién toan dong chay
MIKE 11 MUSKINGUM. Theo d6, ca luu vuc
song Da dia phan Vi¢t Nam dugc chia sau tiéu
lru vue. Dong chay tai cira ra cua cac tiéu luu
vuc nay dugc tinh toan béng mo hinh MIKE
NAM vadién toan dong chay tai ctra cac tiéu luu
vuc nay vé dén song Pa va doc dong chinh séng
Pa dugc tinh toan bang mé hinh MIKE 11
MUSKINGUM.
2.2.1 Gioi thiéu mé hinh MIKE NAM
MIKE NAM la mé hinh nhan thirc thong sd
tap trung mua - dong chay xem xét ca luu vuc
nhu mot don vi khong gian v6i bon bé chira theo
chiéu thing ding bao gdm bé chira tuyét tan, bé
chira mit, bé chira tang ré cay va bé chira nudc
ngam [7]. Cac thong sé ciia mo hinh dugc goi
gon trong 9 thong s thé hién dic tinh cia cac bé
chtra nay nhu dugc trinh bay ¢ bang 3. Muc tiéu
cia hiéu chinh va kiém dinh md hinh 14 tim ra
mot tap hop cac thong s co thé gitp tao ra mot
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su phu hop gitra mo6 phong va do dac. M6 hinh
nay cho phép xem xét bon muc tidu: i) mot sy
phu hop gitra dong chay mé phong va thyuc do; ii)
mdt sy phu hgp vé hinh dang duong qua trinh
thity van; iii) mot su phu hop vé dinh 1 theo thoi
gian, 6 16n va tong luong va iv) mot sy phit hop
cho dong chay kiét. O day can cha ¥ rang c6 mot
su danh ddi gitra cac muyc tiéu khéac nhau. Vi duy,
c6 thé tim duoc bo thong sb rat tét dé mod phong
dinh Iii nhung lai rat kém trong md phong dong
chay kiét va nguoc lai. Ddi véi céc tiéu luu vuce
song khong co sb lidu do dac thuy vin s& muon
s6 liéu & céc luu vue tuong tu. Luu vuc tuong tu
s€ dugc xem xét dya trén phan tich sy tuong tu
ctia cac dic tinh Iuu virc lién quan dén cac thong
sO néu trén. Pau tién cac luu vuc nén co cling
kiéu khi hau. T4t ca cac dic tinh khac cua luu
vuc ¢6 thé duoc hiéu nhu su phan hoi thuy van
cua luu vuc [5] nhu kich thudc, hinh dang, mét
do song subi, st dung dat, thd nhudng.

2.2.2 Gioi thiéu moé hinh MIKE 11- MUSK-
INGUM

Dé dién toan dong chay dén cac tram do thuy
vin doc dong chinh séng Pa, phuong phéap dién
toan dong hoc (Kinematic Routing Method)
Muskingum trong MIKE 11HD duoc su
dung.Phuong phap nay la phuong phap dién toan
thuy van st dung dé kiém soat mot mbi quan h¢
lru luong - dung tich trit, md phong tong lugng
trir cuia lii trong mot con séng thong qua viée két
hop trit dang ném va trit dang nén. Trong sudt
thoi ky di 1én cua song 1, dong chay dén 16n hon
dong chay di s€ san sinh trit dang ném. Trong
thoi ky 1t di, dong chay di 16n hon dong chay
dén, tao ra ném am. Phuong trinh dic trung cta
phuong phap nay la:

Qi =i + 6,0 + 6ol +e, O

Trong d6 chi sé i, j dai dién cho diém luéi
duogc xem xét va mirc thoi gian. Cac bién sb, C 1-
C4 dugce cho boi:

At—2Kx At+2Kx

€= 2K (1—-x)+At (6) ;= 2K (1—-x)+At (7
_ 2K(1-x)—At __ QigeAt c
3 7 2k(1-x)+At (8) (4= 2K(1-x)+At (
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Theo phuong phap Muskingum, cac thong s6
can xéac dinh bao gom K (thoi gian chay truyén)
va x (trong sé), duogc cho la khong doi theo
khong gian va thoi gian.

3. Két qua va thio luan

Nhu da trinh bay ¢ trén, luu vyc song Pa trén
dia phan Viét Nam duogc chia thanh 6 tiéu luu
vuc: Ta thuong Lai Chau, Hitu Thuong - Lai
Chau, Nam Muc, Nam Mu, khu gitra Lai Chau -
Ta Bu, khi gitta Ta B - Hoa Binh véi cac tram
thuy van khong ché twong tng sau: Lai Chau cho
2 tiéu luu vyc (Ta - Hiru Thuong Lai Chau),
Nam Muc, Nam Mu, Ta B va Hoa Binh.

S lidu dong chay thue do khdng ché cac luu
vuc nay chi c6 & Nam Muc, Ban Cung véi tram
khéng ché twong tng 1a Nam Mirc va Nam Mu.
Do d6 bo théng s ciia md hinh NAM s& duoc
xay dung cho hai tiéu luu vuc c6 du sb lidu 1a
Nam Muc va Nam Mu thong qua tinh todn hi¢u
chinh (giai doan 1974 - 1984) va kiém dinh (giai
doan 1985 - 1987). Viéc lya chon giai doan hi¢u
chinh va kiém dinh kha xa so vé6i hién tai la do
s6 liu do dac cho tram Ban Cung da két thic
nam 1987. Cac luu vuc con lai s€ dugc phan tich
xem x¢ét kha nang muon b thong s6 cua luu vuc
tuong tu.

3.1 Higu chinh va kiém dinh mé hinh
MIKE NAM cho hai tiéu luu vwe dii 56 liéu
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Nghién ctru da xay dung dugc hai moé hinh
mé phong kha t6t cho hai tiéu luu vuc ¢6 du s6
liéu quan tric 1a Nam Murc va Nam Mu. Gia tri
cac chi s danh gia kha ning mo phong dong
chay cua cac luu vuc nay duoc thé hién ¢ bang
1 cho két qua kha cao cing véi su pht hop cia
hai duong qua trinh luu lugng thuc do va tinh
toan trong ca hai giai doan hiéu chinh va kiém
dinh (Hinh 3).

Nhu vay c6 thé két luan rang mé hinh NAM
c6 thé duoc sir dung trong mé phong dong chay
luu vyc song Nam Muc va Nam Mu voi bd
thong sé duoc kiém dinh twong Gmg cho ting luu
vuc nhu dugce trinh bay & bang 2.

o ¥ Vi b ] s o

Q\‘:'\_‘} w @:

Hinh 2. Cdc tiéu lwu vuee trén luu vuc song Pa

Bang 1. Gia tri chi $6 NASH ciia mé hinh NAM cho lwu viee Ndgm Mirc va Ném Mu

Chi s6 NASH PBIAS RSR
Qua trinh NamMuec NAm Mu Nz_l,m Nam Mu Na,m Nam Mu
. : Mirc : Mic .
Hicu 0.84 0.89 4.12 -44.51 0.45 0.66
ghlnh
Kiémdinh  0.75 0.71 -3.00 -30.20 0.62 0.53

Bang 2. Bo thong 56 mé hinh MIKE NAM cia hai luwu viee song Nam Murc va Nam Mu

Théngs6 Pon vi M&i lien hé véi dic tinh luu vy Nam Mu  Nam Miic
Umax Mm  Loai tham pht va mat d¢ tham phu 1.06 1
Lmax Mm  Loai dit, loai tham phu va mat d§ tham phu 100 138
CQOF [[]  Loai dét, do doc luu vuc, tham pha, mat d6 ludi song 0.638 0.85
CKIF Gid Do che pha bé mit 860.4 201
CK1,2 Gid Do c luudbuc, loai dét va kich thudc luu vuc 24.1 34

TOF [[]  Loai dét va tham phu 0.171 0.88
TIF [[1  Loai dét va tham phu 0.00161 0.28
TG [[]  Loai dét va tham phu 0.01 0.04

CKBF Gid Do dbc luu vue, kich thude luu vue, hinh dang lvu vue 1200 1100
CK2 Pon  Méi lién hé véi dic tinh luu vuc 24.1 34.2

TAP CHI KHi TUQONG THUY VAN
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Hinh 3. a) duwong qua trinh dong chay thuc do va tinh toan trong giai doan hiéu chinh va
b) trong giai doan kiem dinh cua luu viec Nam Murc, c) va d) cua luu vuc song Nam Mu

3.2 Tinh todan dong chdy cua cdc tiéu luu
viee khéng c6 56 ligu

Dong chay cua bdn tiéu luu vuce con lai duge
tinh toan béng cach muon bo s6 liéu cua luu vuc
tuong tu. So sanh cac diéu kién tu nhién chon
tram tuong ty cho mé hinh MIKE NAM (Bang
3) cho thay luu vire Nam Mu sé 13 luu vuc tuong
tu voi tiéu luu vuc ta Lai Chau; luu vue Nam
Muc s€ 1a luu vuc twong tu ciia Hitu Lai Chau,
khu gitra Lai Chau - Ta Ba va Ta Bu - Hoa Binh.
Kiém dinh do chinh x4c cua tinh toan nay sé
dugc thyc hién ¢ phan tinh toan dong chay dén
song Da tir Trung Québc.

3.3 Dién todn dong chdy ciia 6 tiéu luwu vic
vé cdc tram khong ché doc song Pa

Phan nay s& trinh bay vé thiét 1ap mo hinh
dién toan dong chay MIKE 11 Muskingum cho
song Pa. Hé théng duoc chia thanh hai doan:
Doan dau giita Lai Chau va Ta Ba véi chiéu dai
170 km. Poan nay c6 hai nhap luu khu gitra

TAP CHi KHi TUQNG THUY VAN

chinh 1a Nam Mirc va Nam Mu véi chiéu dai
tuong tng 1a 23,6 km va 38 km. Do dbc day
song trinh quéan 1a 0,038 - 0,04% va hé séng
nham Manning 14 0,035. Poan sau la gitta Ta Ba
va Hoa Binh véi chiéu dai 167 km va d6 dc day
binh quén 14 0,06%. Hé s6 nham Manning cua
toan doan la 0,035.

Nhu vay, s€ co bon doan song tinh dién toan
dong chay bao gom Lai Chau - Ta B, Ta Bu -
Hoa Binh, Nam Muc - song Da va Ban Cung -
song Pa va chudi s6 liéu thuc do cua hai tram
khéng ché Ta Bu va Hoa Binh duoc sir dung dé
hiéu chinh m6 hinh.

Qua trinh hi¢u chinh s€ gitp xac dinh céc
thong s6 ctia mo hinh dién toan dong chay
Muskingum bao gém: x 13 trong s6 va K 1 thoi
gian chay truyén trung binh cia mdi doan thong
qua phan tich cac biéu d6 dong chay thuc do va
tinh toan. M6 hinh dién toan s& dugc danh gia sir
dung hé s6 tuong quan R va hé s6 NASH -Sut-
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cliffe (EI). Gi4 tri ciia hai hé s nay cang gan 1
chung t6 mo hinh cang chinh xac va nguoc lai.
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km185
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Boan séng dién toan
@ Tram khing ché
(- Tidu oy vue km337

Hoa Binh

Hinh 4. So do dién todn dong chay ving
nghién ciru

3.4 Hi¢u chinh va kiém dinh mé hinh dién
toan dong chay MIKE 11 - MUSKINGUM cho
hé thong song Pa

Trong phan nay, cac két qua mé phong duoc
so sanh voi dong chay thuc do tai mdi tram
khéng ché. Trong phuong phap Muskingum, c6
hai thong sé s& duoc phan tich 1a K va x. Hai
thong sb nay dic trung cho tdc d6 hinh thanh
dinh 18 va hinh dang ctia duong qua trinh dong
chay. Luu luong thuc do cia cac tram khong ché
Ta Bt va Hoa Binh dugc su dung dé hiéu chinh
mo hinh trong giai doan 1974 -1984 nhu sau:

- Bién trén ctia cua mang tinh toan bao gdbm
Lai Chau, Ban Cing va Nam Muc va bién khu
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giita ctia mang tinh toan bao gém Lai Chéau - Ta
Bu va Ta Bu - Hoa Binh: Lay chudi s6 lidu tinh
toan tot mo6 hinh MIKE NAM tuong rng cho
ting tiéu luu vuc.

- Hi¢u chinh thong s6 K va x cua cac doan
song trong mang tinh toan vé dén hai tram khéng
ché Ta Ba va Hoa Binh. Két qua thé hién ¢ hinh
6 va bang 3.

a) Hiéu chinh mo6 hinh: M6 hinh dugc hi¢u
chinh bang cach so sanh két qua tinh toan voi chudi
s6 lidu thyc do thoi ky 1974 -1984 tai hai tram Ta
Bu va Hoa Binh (Hinh 5). Hé s6 twong quan (R2)
va Chi s6 Nash (EI) rat cao (Bang 3) chimg t6 mo
hinh m6 phong kha tot mang tinh toan.

b) Kiém dinh mé hinh:Véi bo thong s6 lua
chon tir qua trinh hi€u chinh, tién hanh kiém dinh
lai m6 hinh véi s6 lidu dong chay thuc do cua
ndm 1986 voi sw xuét hién cia tran 1i 16n hon
so voi nhitng trén I da xay ra trong giai doan
kiém dinh. Két qua kiém dinh duoc trinh bay &
hinh 6. M0 hinh da tinh kha chinh xac thoi gian
xuét hién dinh ciing nhu gia tri dinh 1d cta nim
kiém dinh.

Két qua kiém dinh m6 hinh tét thé hién & gia
trj ctia hé s tuong quan va chi sé Nash & ca hai
tram khéng ché déu 16n hon 0,95 (Bang 3),
duong qua trinh thyc do va tinh toan kha sat
nhau ca vé chan, dinh 1d ciing nhu thoi gian xudt
hién dinh (Hinh 6). Nhu vy, mé hinh nay c6 thé
duoc sir dung trong dién toan dong chay doc
song Da.
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Hinh 5. Qua trinh dong chay thuc do (do) va tinh toan (xanh) tai Ta Bu (a) va Hoa Binh (b)
trong giai doan hiéu chinh tir 1974 -1984
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Hinh 6. Duong qua trinh dong chay thuc do (do) va tinh toan (xanh) tai tram Ta Bu (a) va Hoa
Binh (b) cua nam 1986

Bdng 3. Chi sé danh gid giai doan hiéu chinh

Giai doan  Tram khong ché R’ El
Hiéu Ta Bl 0.971 0.981
chinh Hoa Binh 0.988 0.973

Kiém dinh Ta B}l 0.955 0.988

: Hoa Binh 0.981 0.961

3.5 Tinh todin lwong dong chdy dén tir
Trung Quéc

Nhu da dé cap ¢ trén, khong co s6 liéu nao tir
Trung Qudc co thé sir dung duge. Do d6 dong
chay phia Trung Qudc s& duoc tinh toan tir két
qua dién toan doc song Da véi giai doan trung
véi giai doan hi€u chinh (1974 - 1984). Quy trinh
thuc hién nhu sau:

Tai tram kiém soat Lai Chau, dugc biét nhu
tiéu luu vuc thugong Lai Chau, su khac nhau gitta
thuc do va mo phong duoge goi 1a QC-T9. Tai
tram do luu lugng Ta Bu, sy khac nhau gitra thuc
do va mé phong dugc goi la Q(™-T9, Tai tram
do luu Ivong Hoa Binh, sy khac nhau gitra thuc

do va mé phong dugc goi la QHB-TQ,

So sanh va nhan thay sy trong dong vé gia tri
cling nhu dang duong qua trinh ctia Q+¢-TQ),
Q™19 QMBE.TQ (Hinh 7), su sai khac nho ¢
thé do 156i ciia mé hinh hodc sai s tir két qua do
dac, c6 thé bo qua.

Luong dong chay song Pa phia bén Trung
Qudc dong gop tai cac tram khdng ché Lai Chau,
Ta Bu va Hoa Binh doc dong chinh song Da sé€
duogc tinh toan nhu ty 1€ cua gia tri dong chay
phia Trung Qudc Q™ véi luu lugng dong chay
tai cac tram nay va duoc thé hién & hinh 8 va
bang 5.
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Hinh 7. Su khac nhau giita lvu lwong
thue do (Q"<%®) va luu luong dong
g6p tir néi bién (QMis") dén cdc tram
khong ché doc séng Pa
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% dong chady déng gop tai cac tram
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Hinh 8. Ty 1é déng gop (%) dong chay séng Pa tir Trung Quoc dén ba tram khong ché Lai Chéu
(xanh den), Ta Bu (xanh da troi) va Hoa Binh (vang) doc song Da

Bang 4. Ty 1é dong gop dong chay séng Pa phia Trung Quoc dén cdc tram Lai Chédu, Ta Bii

va Hoa Binh
Ty 1¢ déng gép dong chiy song Da Ty 1é déng gép dong chiy song
Théng phia Trung Quéc Thang Pa phia Trung Quéc

Lai Chéu Ta Bi Hoa Binh Lai Chdu  TaBu Hoa Binh
1 0.82 0.62 0.56 7 0.52 0.38 0.35
2 0.81 0.63 0.57 8 0.58 0.44 0.40
3 0.84 0.65 0.56 9 0.69 0.52 0.43
4 0.61 0.42 0.37 10 0.73 0.58 0.48
5 0.40 0.26 0.24 11 0.73 0.59 0.52
6 0.42 0.29 0.26 12 0.69 0.55 0.49

Két qua chi ra rang phan traim dong chay cta
Trung qubc dong gop cho tram Hoa Binh thi thip
trong mua 1l (26 - 48% tu thang 5 dén thang 10)
nhung cao trong mua kho (52 - 57% tur thang 11
dén thang 3). Thang 4 1a thang giao mua, dong
chay dén tir Trung Qudc chiém khoang 38%.
Diéu nay gy nén nhirng bat loi trong quy hoach
va quan 1y ngudn nude cho hé thdng hd chira trén
Iuu vuc song Pa ndi ri€ng va toan luu vuc song
Hong chung bai vi lii ¢6 thé xay dén trong mua
mua va han han trong mua kho, diac biét khi
Trung Qudc da xdy dung rat nhiéu bac thang
thuy dién ¢ thuong ngudn song Pa.

4. Két luan va kién nghi

Phuong phap phén tich théng ké va phuong
phap mé hinh toan da dugc st dung dé tinh toan
lugng dong chay ngoai sinh dong gop cho céac
tram khdng ché doc song Pa. Theo d6 luong
dong chay phia Trung Qubc déng gop 16n nhit 1a
tai tram Lai Chau, khoang tir 40 - 80% tong

lwong dong chay dén Lai Chau nén viéc quan 1y
van hanh hd Lai Chau (ho chira dau tién trén bac
thang ho chira séng Da) s& gap nhiéu kho khan.
Tiép dén 13 tram Ta BG (ndm & chan hd Son La)
chiém khoang tir 25 - 65% va tram Hoa Binh tu
25 - 55%.

Van dé can d6i mat ¢ day 1a vao mua kho thi
ty 1¢ dong chay phia bén Trung Qudc lai cao va
thip trong mua lii. Do d6 viéc cip nudc trong
mua kho s& gap nhiéu khé khan hon khi phia
Trung Quéc van hanh mdt loat cac cong trinh
diéu tiét lai dong chay phia thuong nguodn.
Nghién ctru nay s& lam tién d& cho cac nghién
ctru vé quy hoach va quan 1y luu vuc séng Da
noi riéng va luu vuc song Hong noi chung. Két
qua hiéu chinh va kiém dinh cho thiy cic mo
hinh sur dung trong nghién ctru 1a dang tin cady va
c6 thé ap dung cho cac luu vuc song lién qudc
gia khac c6 diéu kién tuong tu séng Da.
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ESTIMATINGTHE FOREIGN FLOW FROM CHINA TO VIETNAM SUPPORTING
WATER RESOURCES PLANNING AND MANAGEMENT IN DARIVER BASIN
Truong Van Anh', Nguyen Thu Hien', Dang Quoc Khanh?

"Hanoi University of Natural Resources and Environment
*Scientific and Technical Hydrometeorological Journal

Abstract: Due to the meteo-hydrological monitoring network is not dense enough to observe the
foreign flows in the transboundary river basins in Vietnam, the estimation of these flows is espe-
cially important for water resources planning and management.This research briefly describes a
method for estimating Da River s flow which is coming from China part. The results show that this
flow accounts for about 40 up to 80% in Lai Chau, similarly 25 to 65% in Ta Bu and approximately
22 to 55% in Hoa Binh. These numbers have significant meaning for water resources planning and
management in Da River basin in particular and Red river system in general.

Keywords: Transbounday river basins, water resources planning and management, MIKE NAM,
MIKE 11 - Muskingum, Da River basin.
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHI TUQNG, KHI TUQNG NONG
NGHIEP, THUY VAN THANG 5 NAM 2017

hang ndm, cing voi dé ndng néng khong kéo dai, do vdy nhiét dg trung binh thang phé bién

Trong thang 5/2017, hoat dong ciia khong khi lanh ¢ tan sudt nhiéu hon so véi trung binh

trén toan quoc o mirc xap xi so voi trung binh nhiéu nam. Mua mwa o khu viee Tay Nguyén
va Nam B¢ xudt hién som va xuat hién nhiéu ngay co mwa nén tong lwong mua thang trén khu vuc

vieot hon nhiéu so voi gia tri trung binh.

TINH HINH KHi TUQNG

1. Hi¢n twgng thoi tiét dic bigt:

+ Khong khi lanh:

+ Pém va sang ngay 16/5, mot dot khong khi
lanh anh hudéng xuong nudc ta, do anh huong
cua khong khi lanh & Vinh Bac B9 c6 giéo Pong
Bic manh cép 5, ¢ lic cap 6.

+ Dém 24 va sang ngay 25/5, do anh hudng
cua khong khi lanh , nén & Vinh Bic Bo ¢ gio
Dong Bic manh cap 6 (12-13 m/s), giat cap 8
(19 m/s).

+ Ning nong;

Trong thang 5/2017 tai khu vuc Ty Bic Bo
va cac tinh Trung Bo d4 xdy ra hai dot ning nong
nhu sau:

- Tir ngay 01 - 03/5, tai phia Tay Bic B9, cic
tinh tir Thanh Hoéa dén Phu Yén da xay ra nang
noéng trén dién rong véi nhiét do cao nhat trong
ngay pho bién tr 35 - 38°C, mdt s noi c6 nhiét
dd cao hon nhu: Con Cuong (Ngh¢ An) 41.0°C,
Tay Hiéu (Nghé An) 40,2°C, Yén Chau (Son La)
40.0°C,...

- Tir ngay 21 - 23/5, tai phia Tay Bic Bo va
céc tinh tir Nghé An dén Phu Yén da xay ra ning
néng véi nhiét do cao nhat ngay pho bién tir 35-
37°C, mdt s6 noi cao hon vao ngay 22/5 nhu
Muong La (Son La): 38.9°C, Tuong Duong
(Nghé An): 39°C.

2. Tinh hinh nhiét d¢:

Nhiét do trung binh thang 5/2017 tai cac khu
vuc trén pham vi ca nude pho bién & mure xap xi
so voi trung binh nhiéu nim (TBNN) cung
thoi ky.

Noi ¢6 nhiét d6 cao nhét 1a Con Cudng (Nghé
An): 41,0°C (ngay 3).

Noi c6 nhiét do thap nhat 1a Sa Pa (Lao Cai):

12,4°C (ngay 18).

3. Tinh hinh muwa:

Trong thang 5, da xay ra nhitrng dot mua dién
rong nhu sau :

-bot 1 (12 - 13/5): Do anh hudng cua ranh
thép bi nén bdi ap cao lanh lyc dia tir phia Bic,
nén khu vuc Béc Bo va cac tinh tir Thanh Hoa
dén Thira Thién Hué di c6 mua, mua vira, c6 noi
mua to dén rat to va rai rac c6 dong, luong mua
phd bién tir 30 - 50mm, mot s6 noi co lugng mua
16n hon nhu: Cira Ong (Quang Ninh) 109 mm,
Quy Hop (Nghé An) 103 mm, D6 Luong (Ngh¢
An) 149 mm,...

- Dot 2: Ngay 15/5, do anh hudng cua ranh
ap thap bi nén nén khu vuc Béc Bo co6 mua, co
noi mua vira, mua to. Sau d6 ranh ap thap tiép
tuc bi déy dich dan Xuéng cac tinh Trung B nén
da gay ra mot dot mua, mua rao cho khu vuc tir
ngay 16 - 18/5/2017.

- Dot 3: T ngay 17 - 20/5, do anh huong cua
hoi tu gi6 tdy nam trén cao nén khu vuc Béic Bo
va Béc Trung B da c6 mua di¢n rong, voi téng
lugng mua pho bién tir 30 - 50 mm. Tir ngay
18/5 tai cac tinh Béc Bo troi lanh vé dém va sang
v6i nhiét d6 thdp nhat phd bién tir 19 - 22°C.

- Dot 4: Ngay 24/5: Do anh hudng cua ranh
ap thép bi nén nén khu vuc Bic B ¢ mua, co
noi mua vira, mua to. Sau do sang ngay 25 ranh
ap thap bi day dich dan xudng cac tinh Bic
Trung B9, mot s6 noi d3 xuét hién lugng mua
16n nhu Nhu Xuan (Thanh Hoéa): 195 mm, Tinh
Gia (Thanh Hoéa):195 mm, Huong Son (Ha
Tinh): 107 mm.. Sau d6 tir ngay 26, rinh ap thap
tiép tuc bi ddy dich xudng céac tinh Trung va Nam
Trung Bo. Ranh ap thap nay ndi voi ving ap thap
hién tai trén khu vuc phia déng quan dao Hoang
Sa nén khu vuc van tiép tuc ¢6 mua dién rong,
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mdt s6 noi da xuat hién luong mua 16n nhu: Nam
Pong (Hué - ngay 26): 154 mm, Tra My (Quang
Nam - ngay 28): 130 mm.

- Trong thang 5, khu vuc Tay Nguyén va Nam
Bo lién tuc c6 mua rao va dong tap trung vao
chiéu t6i. Trong do tir ngay 04 - 10/5, do anh
hudng cta ranh thp xich dao co truc vao khoang
7 - 10 d6 vi Béc nén & cac tinh Tay Nguyén va
Nam B¢ lién tuc c6 mua rao va dong trén di¢n
rong vé6i luong mua phd bién tir 50 -100 mm,
mot s6 noi co lwong mua 16n hon nhu: Cat Tién
(Lam Déng) 121 mm, Phudc Long (Binh Phudc)
240 mm, Chau Pdc (An Giang) 117 mm,.. Sau
do tir ngay 15 dén hién tai, do anh hudng cua gio
mua Tay Nam, nén & Tay Nguyén va Nam Bo
da lién tuc c6 mua dién rong, c6 noi mua to va
dong, nhu ngay 21, mot s6 noi di xuét hién
luong mua ngay 16n nhu Bién Hoa (Pdng Nai):
115 mm, Lién Khuong (Lam Ddng): 67 mm,
MBric(Pic Lic): 68 mm.

Téng lugng mua trong thang 5, tai khu vuc
Bic B pho bién thap hon so véi TBNN tir
20 - 60%, khu vuc Trung B cao hon so véi
TBNN tur 20 - 50%, khu vuc Tay Nguyén va
Nam B phé bién cao hon tir 15 - 40% TBNN,
riéng tai mot s6 tram luong mua dat gép 2-25
lan so v6i TBNN nhu Phudc Long (Binh
Phudc): 616 mm, Tri An (Pong Nai): 811 mm,
Lik (Pic Lic): 437 mm, Lién Khuong (Lam
Pong): 439 mm...

Noi ¢ lwong mua thang cao nhét 1a Tri An
(Pong Nai): 811 mm, cao hon TBNN la
590 mm.

Noi ¢ lwong mua ngay 16n nhét 1a Nhu Xuan
(Thanh Héa): 210 mm (ngay 25).

Noi ¢6 tong luong mua thang thap nhat 1a
Hiru Liing (Lang Son): 39 mm, thap hon TBNN
l1a 143 mm.

4. Tinh hinh ning:

Téng sd gio nang trong thang trén toan lanh
th nudc ta phd bién ¢ mic thap hon TBNN
cung thoi ky, riéng khu vuc ving ndi phia bic
Bic B phd bién cao hon so véi TBNN cung thoi
ky.

Noi ¢6 s gio nang cao nhat 1a Tuy Hoa (Pha
Yén): 259 gio, thap hon TBNN 1a 19 gio.

Noi ¢6 s6 gio ning thap nhat 1a Huong Khé

TAP CHi KHi TUQNG THUY VAN

(Ha Tinh): 130 gio, thap hon TBNN 14 64 gio.
TINH HINH THUY VAN

1. Biic B}

Turngay 14 - 15/5 va tir 23 - 25/5, trén thuong
luu séng Pa, song Cau, song Lo va song Thao
da xuat hién 2 dot lii nho véi bién do 1 1én tir
1- 2,5 m. Lugng dong chay thang 5 trén céc song
phé bién thiéu hut so voi TBNN: trén song Da
tai Son La nho hon -16%, tai Hoa Binh 16n hon
120% do diéu tiét ctia hd Son La, song Thao tai
Yén Bai nho hon -45%; song Chay dén Thac Ba
nho hon -28%; song Gam dén ho Tuyén nho hon
-6%; song Lo tai Tuyén Quang nho hon -36%;
ha luu song Hong tai Ha Noi nho hon -10%.

Trén song Pa, myc nudc cao nhét thang tai
Mudng Lay 1a 207,19m (7h ngay 3), thap nhat
la 195,26 m (19h ngay 31), trung binh thang la
202,08m; tai Ta Bu muc nudc cao nhat thang 1a
109,64 m (16h ngay 24); thap nhat 1a 105,60 m
(4h ngay 23), trung binh thang la 107,27 m. Luu
lugng 16n nhat thang dén hd Hoa Binh la
3140m3/s (ngay 24), nho nhat thang 1a 40m3/s
(ngay 1); trung binh thang 1760 m?/s, 16n hon
TBNN (789m?/s) cung ky. Muc nuéc hd Hoa
Binh Iuc 19 gio ngay 31/5 1a 99,90 m, cao hon
cung ky nam 2016 (98,10 m) 1a 1,80 m.

Trén song Thao, muc nudc cao nhat thang tai
tram Yén Bai 14 26,83 m (16h ngay 25); thap
nhét 1 24,60 m (19h ngay 14), trung binh thang
1a 25,33 m, thap hon TBNN cung ky (26,23 m)
12 0,90 m.

Trén song L6 tai Tuyén Quang, muc nude cao
nhét thang 1a 17,52 m (3h ngay 24); thip nhat la
14,90 m (19h ngay 29)- dat gia tri thip nhit cing
ky, trung binh thang 14 16,01 m, thap hon TBNN
cung ky (17,04 m) 1a 1,03 m.

Trén song Héng tai Ha NOi, muc nudc cao
nhat thang 13 2,63 m (1h ngay 30), thip nhat &
muc 1,19 m (19h ngay 02); trung binh thang la
1,84 m, thap hon TBNN (3,70 m) 1a 1,86 m, x4p
xi cung ky nam 2016 (2,23 m).

Trén song Thai Binh tai Pha Lai muc nudc
cao nhét thang 14 1,68 m (Oh ngay 30), thip nhit
la 0,11 m (11h ngay 2), myc nudc trung binh
thang 14 0,76m, thap hon TBNN cung ky (1,47
m) la 0,71 m.

2. Trung B9 va Tay Nguyén
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Turngay 12 - 18/5, myc nudc trén cac song &
Thanh Héa, Nghé An, Thira Thién Hué dén
Quang Ngii; Khanh Hoa dén Bic Binh Thuan
va khu vyc Tay Nguyén c6 dao dong vai bién do
tr0,5-1,5m.

T ngay 25 - 30/5, trén céac song ¢ Ha Tinh,
tir Binh Dinh dén Ninh Thuan va Gia Lai xuét
hién dot 10 véi bién d9 10 1én tu 1-4m. Dinh 10
trén cac song nhu sau: Song Céi Phan Rang tai
Tan My 38,3 m (22h/28/5), cao hon BP3 0,3 m,
song Cai Ninh Hoa tai Ninh Hoa 5,32 m
(6h/29/5), thip hon BP3 0,18 m, song Ba tai
tram Cung Son 29,61 m (1h/30/5) trén BD1 0,11
m, cac song khac con ¢ dudi muc BD1.

Luong dong chdy trung binh thang trén cac
song tir Thanh Hoa dén Thira Thién Hué, tur
Khanh Hoa dén Binh Thuin ¢ mirc thap hon
TBNN tu 20 - 40%, riéng song Ta Trach tai
Thuong Nhat, song Céai Nha Trang tai Déng
Trang thap hon so véi TBNN 60 - 65%; cac song
khac ¢ Trung B6 va khu vuc Tay Nguyén ¢ muc
cao hon tir 10 - 55%, mot s6 song & Quang Nam,
Quang Ngii, Binh Pinh cao hon nhiéu. (Chi tiét
xem bang s6 lidu).

Tinh hinh ho chita dén ngay 31/5:

Ho thuy loi: Dung tich phan 16n cac ho chira
thuy loi & Trung Bo va khu vuc Ty Nguyén déu
dat trung binh tir 65 - 90% dung tich thiét ké
(DTTK), mét s6 hd thudc cac tinh Thanh Hoa,
Gia Lai, Kon Tum, Tay Ninh va Pdng Nai chi
dat 40 - 55% DTTK, dic biét mot vai ho & Dac
Nong da can nudc.

HO thuy dién: Muc nudc hau hét cac hod chira
& Trung Bo va khu vuc Tay Nguyén déu ¢ mic
xap xi hodc thdp hon muc nuéc dang binh
thuong (MNDBT) tir 0,5 - 3,0 m, riéng hd Ba Ha
tir ngay 28 - 29/5 vugt MNDBT; mot s6 ho thap
hon MNDBT tur 7,5 - 9,5 m nhu Vinh Son B,
Buon Tua Srah, Ialy; cdc hd thap hon tur
10 - 13,5 m gom Ham Thuén, Pléikong, Thac
Mo va Ban V&.

3. Khu vire Nam B9

Muc nuéc dau ngudn song Ciru Long 1én dan
vao nhirng ngay cudi thang do 1ii thugng ngudn
vé két hop véi tridu cuong. Muc nude cao nhit
thang, trén song Tién tai TAn Chau 1,73 m (ngay
30/5), trén séng Hau tai Chau Pdc 1,77 m (ngay

TINH HINH KHi TUQNG THUY VAN

30/5) déu cao hon TBNN cung ky 0,7 - 0,75 m.

Trong thang, muc nudc song Pong Nai tai Ta
Lai c6 dao dong nhd. Myc nude cao nhét thang
la 111,27 m (ngay 30/5).

KHI TUQNG NONG NGHIEP

Diéu kién khi tuong nong nghiép trong thang
5/2017 & hau hét cac dia phuong phia Béc tuong
db6i thuan loi cho cay trong sinh truéng va phat
trién. Nén nhiét va sb gio ning chu yéu & murc
xép xi hodc cao hon TBNN mot it, lwuong mua
va s6 ngay mua ting dam bao dugc cho lta xuan
& Mién Bic trd bong, chic xanh. Budc dau danh
gia cho thay lia déng xuén nim nay c6 nhiéu
trién vong cho niang suat kha. Mot sé khu vuc ¢
Bic Trung Bo da bit dau thu hoach lta dong
xuan sém. Tuy nhién diéu kién thoi tiét trong
thang 5/2017 cling thuan loi cho sau bénh phat
trién trén dién rong dac biét la bénh dao 6n 14,
dao 6n ¢d bong, sau cudn 14, va céac loai réy trén
laa dong xuan. O Mién Nam d3 bat dau vao mua
mua do vy luong mua va sd ngay mua ting
dang ké. Tuy nhién do anh hudng cua cac dot
ning néng kéo dai 1am lugng bdc hoi ting cao,
cao hon ca lugng mua gy thiéu nudc cho san
xut nong nghiép.

Trong thang 5 ¢ hau hét cac dia phuong sb
ngay c6 dong tang, lugng mua dong 16n. Pac
biét, & hau hét cac khu vuc déu xuit hién gio tay
kho néng, mot s6 ving nhu Tay Bac, Bac Trung
Bo, Trung Trung Bo va Tdy Nguyén xuét hién
cac dot gi6 tay kho nong véi cuong do manh anh
hudng khong nho dén san xuit nong nghiép.

Tinh dén cudi thang lua dong xudn & cac tinh
dong bang Song Hong co ban két thiic thoi ky
trd bong, cham séc va phong trir siu bénh cho
laa mudn. Ving Bic Trung bo di tién hanh thu
hoach va tai cac tinh mién Nam co ban thu hoach
xong lua déng xuan va chuyén trong tim sang
vu hé thu. Ning suat binh quan trén dién tich thu
hoach dat xép xi 70 ta/ha, tang khoang 3,4 ta/ha
so voi vu dong xuan ndm trude; san lugng thu
hoach dat hon 13,3 triéu tin. Hién tai céc tinh
mién Nam dang tich cyc 1am dét, xubng gidng
laa hé thu va gieo trong rau mau, cdy cong
nghiép ngan ngay vu hé thu

1. Doi véi cay lua

1.1. Mién Bic
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Thang 5 14 thang bt ddu mua mua, tuy luong
mua va s6 ngdy mua ting hon so v6i cac thang
trudc nhung chi xap xi hodc thap hon so véi
TBNN. Hau hét cac khu vuc déu bi anh hudng
cua gio6 Tay kho nong, dac biét 1a cac tinh Tay
Bic, Bac Trung B9 va Trung Trung Bo xuat hién
nhiéu dot gi6 tdy kho nong cé cudong d6 manh
(Muong Lay: 12 dot trong d6 co 5 dot c6 cuong
dd manh, Muong Té: 15 dot, 6 dot cuong do
manh, Phu Yén 15 dot, c6 8 dot c6 cuong do
manh, S6ng Ma ¢6 17 dot, 6 dot ¢c6 cuong do
manh; Yén Chau co6 18 dot trong d6 c6 11 dot co
cuong d6 manh; Bao Lac c6 15 dot; cac khu vuc
0 Ngh¢ An nhu Quy Chau, Quy Hogp, Con
Cudng, D6 Luong, Tay Hiéu déu co tir 14 dén
22 dot voi 6-12 dot c6 cuong do manh; ...). Cac
dot gi6 tdy kho nong két hop voi cac dot ning
néng kéo dai 1am lugng bdc hoi ting. Mot s6 khu
vuc & déng béng Bic Bo, Bic Trung Bo va
Trung Trung Bo ¢6 lwong béc hoi cao hon lugng
mua dan dén tinh trang thiéu hut nudce tire thoi.
cho san xuit nong nghiép. SO ngay xuat hién
dong tang, dong, 16¢ kém theo mua 16n gay thiét
hai cho ngudi va hoa mau.

Tinh dén cudi thang 5/2017 lua déng xuan &
nhiéu tinh thudc vung déng bé“mg song Héng da
co ban trd xong trong diéu kién thoi tiét thuan
loi, Ita phat trién t6t, d6 dong déu twong ddi cao.
Vung Trung du va mién nai phan 16n laa dang
trong giai doan lam dong va trd bong. Ving Béc
Trung B9 Iua dong xuan da cho thu hoach trén
200ha. Nhiéu dia phuong budc dau du udc ning
suat laa cao hon nim trude, riéng dia ban mién
Trung trién vong dugc mua.

O cac tinh thudc ving trung du va mién nai
do han kéo dai, thiéu nuéc nén nhiéu ciy trong
khong dat ké hoach dién tich. Mot sb dién tich
khong kip trong lta dong xuan da duoc chuyén
sang trong mau hodc cdy cong nghiép chiu han.

Do nén nhiét va sé gio nang cao, lugng mua
va sb ngdy mua nhidu nén day ciing 1a diéu kién
thuan lgi cho sau bénh trén lta phat trién, dac
biét 1a bénh dao on 14, dao 6n ¢d bong, sau cudn
14, va cac loai ray, nhung céac dia phuong da chi
dong c6 cac bién phap phong trir, khdng ché kip
tho1, nén nhin chung gay thiét hai khong 16n.

Ngoai lua, cac cdy rau, mau vu xuan cac dia
phuong d3 co ban thu hoach xong, s6 con lai
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dang tiép tuc thu hoach va chuyén trong tim
sang chuan bi trién khai gieo trong vu thu/mua.
1.2. Mién Nam

Trong thang 5 cac dia phuong phia Nam vé
co ban d3 két thuc thu hoach lua dong xuin
chuyén trong tim sang lta he thu dong thoi lam
dat gieo trong cac cdy rau mau va cdy cong
nghiép ngin ngay. Cac tinh Tay Nguyén van tiép
tuc thu hoach lua dong xuan. So voi cung ky nay
nam truge tién do thu hoach lta dong xuan
nhanh hon. Theo danh gia so bd cua cac S&
Noéng nghiép va PTNT céc tinh thudc ving dong
bang song Ctru Long lua d6ng xuan vy nay dién
tich va nang suat déu ting so voi vu trude, laa
dong xuan ¢ cac tinh thudc dia ban Duyén hai
mién Trung va TAy Nguyén trién vong ciing cho
ning suit kha hon so vé&i vu trude. Cung voi viée
thu hoach lua, céc dia phuong dang tich cuc lam
dat, xudng gidng laa he thu va gieo trong rau
mau va ciy cong nghiép ngan ngay vu hé thu.

Thang 5 gié Ty Nam bt dau thoi manh anh
hudng dén Nam Bo va Tay Nguyén mang theo
mua rao va dong ¢ hau hét cac dia phuong. So
v6i ciing ky nhiéu ndm thi thang 5 nam nay hién
tuong gid tay kho nong ting cao, nhiéu khu vuc
thuoc Nam Trung B9, Tay Nguyén, BDong Nam
B0 co trén 15 dgt gi6 tay kho ndng trong do tir
2 - 6 dot c6 cuong do manh. Cung véi gid tay
kho nong 1a cac dot ning nong kéo dai lam lugng
bdc hoi tang cao, hau hét cac khu vuc luong boc
hoi cao hon lugng mua tir 10 - 140 mm. Mot s6
khu vyc Trung Trung By, Nam Trung B¢ lugng
mua thang dudi 50 mm nén tinh trang kho han
van tiép tuc kéo dai.

Tinh dén cubi thang, lua dong xuan & cac tinh
mién Nam di thu hoach dat 1.915 ngan ha, bang
98,1% dién tich xubng giéng; ning sudt binh
quan trén dién tich thu hoach dat xép xi 70 ta/ha,
tang khoang 3,4 ta/ha so voi vu dong xuan trudc;
Riéng ving DPBSCL két thic hoach dat 1,56 triéu
ha, nang suat binh quan dat khoang 71,6 ta/ha,
san luong dat g?m 11,2 triéu tan, tang hon vu
trude khoang 200 ngan tan.

Két thac thu hoach lia dong xuan, cac tinh
mién Nam di xudng giéng lta hé thu dat 1.352
ngan ha, bang 97,4% so v&i cung ki nam trudc,
trong d6 ving PBSCL dat 1.245 ngan ha, bang
98,1%. Nhin chung, nhiéu dia phuong & ving

S thang 06 - 2017



PBSCL c6 tién do xudng giéng lta hé thu cham
so voi cung ki nam trudc do tdc do thu hoach lta
dong xuan cham hon so vai ciing ky, mot s6 noi
chu dong cho dat nghi khong trong laa hé thu
hodc chuyén dbi sang trong cay khéc.

2. D6i véi cac loai rau mau va ciy cong
nghiép

Ngoai lua, trong thang cac dia phuong trong
ca nude da bat dau trién khai trdng cac cay rau
mau, cay cong nghiép ngan ngay vu he thu, mua.
Tinh tir du nam dén nay, tong dién tich gieo
trdng cac cdy hoa mau trén ca nudc dat 1.113,6
ngan ha, trong do6 dién tich ngd tang kha, dat 742
ngan ha, khoai lang dat 97,7 ngan ha, sin dat 255
ngan ha. Tong dién tich cdy cong nghiép ngin
ngay dat 416 ngan ha, trong do, cay lac dat 165,6
ngan ha, dau twong dat 71,3 ngan ha, mia dat 126
ngan ha, thudc 14, thudc lao dat 27,6 ngan ha.
Dién tich gieo tréng rau, dau cac loai dat 577.,6
ngan ha.

O Moc Chau, Pha Ho, Ba Vi: Ché dang trong
giai doan che 16m bup mu, che 16n 14 that 1, trang
thai sinh truong tir trung binh dén kha.

O khu vyc Pdng bang Bic Bo: Ngo dang
trong giai doan phun rau, trang thai sinh truéng
kha.

O Tay Nguyén va Pong Nam Bo: Ca phé
dang trong giai doan hinh thanh qua, trang thai
sinh truong tir trung binh dén tot.

3. Tinh hinh sau bénh

- Bénh dao 6n 14: Bénh gay hai dién rong trén
ca nudc vai tong dién tich nhiém hon 60,4 ngan
ha, trong d6 nhiém ning gan 5.000 ha; tap trung
chu yéu & mot sé dia ban nhu: Bic Bo (Thai
Binh; Ninh Binh; Bic Ninh; Ha Nam; Ha Noi;
Hung Yén; Nam Dinh ...); Bic Trung B (Thanh
Hoa; Quang Tri; Quang Binh). Dién tich da dugc
phong trir & Bic B 14 46,7 ngan ha, & Bic Trung
Bo 71 ha. Cac tinh phia Bic da tap trung, tich
cuc phong chdng bénh, tuy nhién do thoi tiét
thuén cho bénh phat trién va bat thuan cho phong
trir nén mot sd dia ban dién tich bi thiét hai nang
kha 16n, trong dé mét trang hon 80,6 ha, gom:
Ninh Binh, Thai Binh, Hai Phong, ...).

- Bénh dao cb bong: Tong dién tich nhiém
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2.612 ha, dién tich nhiém ning 136 ha, trong d6
mat trang 0,5 ha (Ninh Binh). Tép trung chu yéu
& cac tinh Pong bang séng Ctru Long, gom:
Vinh Long, Pong Thap, Long An, An Giang,
Tién Giang...).

- Sau cudn 14 nho: Dién tich nhiém hon 198
ngan ha, dién tich nhiém ning 105,4 ngan ha; tap
trung chu yéu tai cac dia ban Bic B9, gém: Hai
Phong, Thai Binh, Nam Dinh, Hd Nam, Ninh
Binh, Bic Ninh, Hung Yén, Quang Ninh va Nam
Bo, gém: Long An, An Giang, Tra Vinh, Vinh
Long, Kién Giang, Soc Trang va Pong Thap

- Ray cac loai: Tong dién tich nhiém 84,8
ngan ha, trong d6 nhiém ning 5,47 ngan ha, mat
trang hon 5 ha (Thira Thién Hué). Dién tich
nhiém chu yéu tap trung tai cac tinh mién Bac:
Hai Duong, Hung Yén, Hoa Binh, Tuyén Quang,
Lao Cai, Bic Kan, Lang Son, Phu Tho, Bic
Giang, Bic Ninh, Ha N6i, Thai Binh, Ninh Binh,
Cao Béng, bién Bién, Thai Nguyén, Son La, Lai
Chau, Quang Ninh, Vinh Phtc, Thanh Hoéa,
Nghé An, Ha Tinh, Quang Binh, Quang Tri,
Thira Thién Hué va mét s6 tinh thudc ving Dong
bang séng Ciru Long, nhu: Long An, Dong
Thap, Vinh Long va Tién Giang.

- Bénh khé van: Nhiém 148,8 ngan ha lua,
trong d6 nhiém ning 11,3 ngan ha. Tap trung chu
yéu tai cac tinh Bic B9, gém: Ha Nam, Ninh
Binh, Hai Phong, Phu Tho, Hung Yén, Bic
Giang, Bic Ninh, Thai Nguyén, Vinh Phic, Ha
Noi, Hai Duong, Hoa Binh, Dién Bién, Yén Bai,
Tuyén Quang, Lai Chau, Quang Ninh, Cao
Béng, Son La, Béc Kan, Lang Son; Bic Trung
bo gom: Thanh Hoa, Nghé An, Ha Tinh, Quang
Binh, Quang Tri, Thura Thién Hué; Mién Trung
g6m: Quang Nam, Quang Ngai, Pht Yén, Khanh
Hoa, Gia Lai, Pic Lic.

- Sau duc than: Tong dién tich nhiém 2.053
ha, tap trung chu yéu tai Yén Bai, Lai Chau, Dién
Bién, Lang Son, Thanh Hoéa, Khanh Hoa, Gia
Lai, Vinh Long, Bac Liéu, Soc Trang, D(‘Sng
Thap, Hau Giang va Kién Giang.

- Bénh vang lun va lun xoan la: Dién tich
nhiém hon 617 ha tai cac tinh Déng Thép, Long
An va Hau Giang; dién tich nhiém ning 18 ha.
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PAC TRUNG MOT SO YEU TO KHi TUQONG

S Nhiét dé (°C) Do 4m (%)
thi TEN TRAM Trung | Chuan Cao nhat Thap nhat Trung | Thap
o binh sai | Trune | Tuvét .| Trung | Tuyét . binh | nhat | Ngay
binh | abi | N2 | bnn | agi | N
1 [Tam PBuong 223 ] -0.2 | 27.0 | 32.0 3 18.6 [ 152 | 29 79 30 29
2 |bién Bién 2541 -0.1 | 31.7 | 357 | 23 21.5 | 182 18 84 36 28
3 |SonLa 24.6 | -0.1 | 30.2 | 35.2 4 208 | 17.2 | 29 74 33 2
4 |SaPa 18.8 [ 0.5 | 22.6 | 28.0 2 159 | 124 18 80 36 3
5 |Lao Cai 27.6 | 0.8 | 32.2 | 37.0 3 242 | 19.5 18 75 35 27
6 |Yén Bai 27.0 1 0.3 | 30.9 | 33.7 31 23.8 | 19.5 18 83 44 26
7 |Ha Giang 27.0 1 0.3 | 32.0 | 35.0 15 234 | 19.7 | 27 78 38 26
8 [Tuyén Quang 2771 0.6 | 32.7 | 34.8 4 253 ] 22.5 6 76 36 26
9 [Lang Son 2541 -0.1 | 30.2 | 33.9 30 | 21.9 | 16.0 | 27 81 37 28
10 [Cao Bé‘mg 257 ] -0.3 | 31.6 | 35.5 3 21.6 | 150 | 26 80 35 25
11 |Thai Nguyén 2751 04 | 314 (340 ] 28 | 245 | 204 8 78 38 28
12 |Bic Giang 273 | 0.0 | 314 | 34.7 31 245 | 204 18 79 28 16
13 |Phu Tho 2721 0.1 | 314 | 348 31 239 ] 20.5 18 80 44 16
14 |Hoa Binh 26.6 | -0.5 | 32.6 | 36.7 31 24.4 | 20.8 19 79 40 27
15 |Ha No6i 28.1 ] 0.8 | 322 | 35.0 4 2541 214 18 77 35 26
16 |Tién Yén 263 | 0.1 | 30.2 | 32.2 13 238 | 187 | 27 86 46 26
17 |Bai Chay 26.8 | 0.1 | 30.1 [ 32.3 31 24.6 | 20.6 18 81 45 26
18 |Phu Lién 26.5 ] 0.1 | 30.8 [ 32.8 7 24.0 | 19.7 18 88 46 26
19 |Thai Binh 26.7 | -0.3 ] 30.2 [ 32.6 | 23 24.1 | 209 | 27 87 44 26
20 [Nam Binh 27.1 | -0.2 | 31.2 | 345 23 246 | 214 19 82 37 26
21 [Thanh Hoa 27.0 | -0.2 | 30.7 | 34.3 23 24.7 | 21.5 19 87 39 26
22 [Vinh 28.1 | 04 | 314 | 375 3 25.0 | 21.2 19 80 45 27
23 DE‘)ng Hoi 27.7 1 -0.3 | 31.2 | 37.0 3 25.2 | 23.1 17 83 55 31
24 |Hué 27.6 | -0.7 | 32.6 | 37.2 3 2441 229 17 86 54 22
25 |ba Na:mg 286 | 04 | 328 36.0 | 23 258 | 234 17 81 52 21
26 |Quang ngii 293 09 | 344 | 372 ] 23 25.8 | 24.0 7 81 52 10
27 |Quy Nhon 29.1 | 03 | 32.6 | 34.8 22 | 27.1 ] 25.5 12 81 50 11
28 |Play Cu 246 | 0.6 | 30.0 [ 32.3 12 | 21.3 | 18.6 7 85 49 14
29 (Buon Ma Thudt 263 | 0.5 | 31.8 [ 33.5 12 | 23.1 | 21.9 5 82 52 6
30 |baLat 204 | 0.7 | 252 | 26.7 | 25 17.3 | 15.0 6 88 60 6
31 |Nha Trang 28.8 | 0.5 | 32.3 | 34.1 23 26.4 | 24.6 10 83 63 9
32 |Phan Thiét 29.3 1.0 | 334 | 35.1 20 | 26.8 | 25.0 19 81 57 5
33 |Viing Tau 295 0.6 | 32.8 [ 34.5 5 26.8 | 23.6 7 79 56 5
34 |Tay Ninh 283 | 0.1 | 33.7 | 349 8 255 ] 242 7 85 48 8
35 |T.P H-C-M 29.3 1.0 | 345 | 364 | 22 | 263 | 255 7 77 47 12
36 |Tién giang 29.0 | 0.5 | 33.6 | 36.0 3 26.6 | 25.1 7 84 54 3
37 |Cén Tho 27.8 1 0.0 | 32.9 | 34.7 2 25.7 | 23.9 7 87 56 1
38 |Séc Trang 284 | 04 | 33.0 [ 355 2 25.7 | 23.6 7 84 51 2
39 |Rach Gia 289 | 0.0 | 32.3 | 345 6 26.2 | 24.5 10 84 55 6
40 |Ca Mau 290 | 1.3 | 332 [ 358 12 | 263 | 242 | 27 82 51 3

Ghi chu: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 5 NAM 2017

Lwong mua (mm) Llrm;i::]o)c hoi Gid ning S6 ngay
i ) SO ngay lién | SO 7 ) | Gio tay kho
Tong [ Chuan| Cao | Ngay tuc ngay | Tong | Cao [ Ngay| Tong | Chuan nong Mua
sO sai | nhat Khéng | C6 mc;(; sO | nhat sO sai Nhe | Manh Dong | phun
mua | mua
194 | -160 | 38 24 5 4 12 73 6 3 198 10 0 0 8 0
91 -118 | 27 25 5 3 11 76 4 21 | 202 2 0 0 5 0
81 -90 | 20 6 5 6 14 84 6 3 229 23 1 0 11 0
95 | -258 | 28 18 5 7 16 67 10 3 175 24 0 0 4 0
145 | -64 | 42 6 6 6 13 | 145 7 4 198 9 1 0 5 0
143 | -83 69 24 7 4 14 | 108 6 16 | 166 12 0 0 7 0
142 | -142 | 70 24 7 8 15 | 111 6 26 | 194 28 1 0 6 0
120 | -91 39 11 7 6 12 93 5 26 | 195 13 0 0 4 0
135 | -30 | 48 24 7 5 12 87 6 26 | 188 1 0 0 7 0
141 -43 43 12 7 4 12 69 5 28 | 210 39 0 0 5 0
95 | -139| 25 12 9 4 13 ] 130 9 26 | 165 | -12 0 0 6 0
70 | -132 | 29 12 4 3 14 73 5 16 | 175 | -28 0 0 3 0
125 | -77 28 23 8 6 13 | 116 6 27 | 159 | -19 0 0 5 0
148 | -86 60 24 6 5 13 80 4 27 | 201 13 0 0 7 0
105 | -83 40 12 6 5 14 | 105 7 26 | 148 | -18 1 0 4 0
223 | -19 76 20 7 7 19 67 7 16 | 146 10 0 0 4 0
171 -54 88 20 7 5 13 82 7 26 | 147 | -51 0 0 5 0
171 -32 60 12 8 3 11 63 5 26 | 177 -7 0 0 5 0
85 -83 51 19 13 3 8 74 7 26 | 177 | -22 0 0 4 0
78 -97 33 19 7 3 10 93 7 26 | 152 -50 0 0 9 0
143 | -14 66 25 6 3 11 75 6 26 | 187 | -15 0 0 7 0
64 =72 64 25 6 1 1 32 4 31 | 193 | -20 0 0 1 0
131 25 67 16 6 3 9 77 5 31 | 178 | -50 1 0 9 0
232 | 150 | 132 | 26 4 4 17 68 4 1 183 | -66 2 0 17 0
76 13 24 26 8 2 11 91 4 27 | 207 | -39 3 0 6 0
44 -22 28 11 10 3 10 71 3 3 217 | -57 0 0 5 0
50 -13 12 12 9 5 14 95 4 21 | 251 | -27 0 0 5 0
251 25 87 29 4 7 20 57 3 11 | 180 | -29 0 0 17 0
347 | 121 57 19 5 9 22 74 5 11 1202 | -25 0 0 23 0
259 35 49 27 3 10 26 | 41 2 12 | 159 | -37 0 0 20 0
81 26 30 27 6 3 13 ] 110 5 24 | 230 | -21 0 0 7 0
45 -90 | 24 19 5 3 13 | 111 5 8 248 -1 0 0 7 0
170 | -18 58 11 4 7 16 | 109 5 4 238 -1 0 0 8 0
207 -1 53 27 2 5 21 70 4 5 202 | -51 0 0 11 0
349 | 131 82 20 3 8 21 87 5 1 167 | -28 11 0 18 0
128 | -39 | 44 30 4 6 19 65 3 3 191 | -31 1 0 22 0
500 | 323 | 111 | 16 3 11 24 61 4 3 167 | -46 0 0 21 0
225 -1 30 31 5 8 20 61 4 1 161 | -23 2 0 15 0
250 22 45 16 3 8 19 74 4 2 189 | -15 0 0 19 0
272 -4 100 | 30 4 5 19 74 4 3 163 -9 0 0 14 0
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Hinh 1: Ban d6 chuan sai nhiét dé thang 5 - 2017 so véi TBNN (dd C)
(Theo céng dién Clim hang thang)
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Hinh 2: Ban dé lugng mua thang 5 - 2017 (mm)
(Theo céng dién Clim héng thang)
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