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BAI BAO KHOA HQC

UNG DUNG MO HINH DIEN TOAN SWAT/NAM/MIKE
XAY DUNG BQ THONG SO THUY VAN VA THUY LUC
PHUC VU CHO TiNH TOAN DONG CHAY -
TRUONG HQP SONG VE, QUANG NGAI

Lé Thi My Diép', Bui Huynh Anh?, Bui T4 Long*

Tém tit: Khu viee duyén hai tinh Quang Ngdi dang ¢é téc dé tang trieong kinh té kha nhanh.
Triede anh hwong cia bién doi khi hdu (BDKH), tinh trang ngdp lut va xam nhdp mén dang dién bién
phike tap. Ca hai logi hinh nay déu yéu cau phdi tinh todn va du bdo dién bién dong chay, do vy la
déi tiwong nghién civu ciia nhiéu tac gia. Trong nghién cieu nay dé xudt mét qui trinh cdc bude tinh
ung dung hé cac mo hinh dién toan SWAT, NAM va MIKE, két hop voi cac dir lieu do dac thuc té,
cung cdc budc hiéu chinh va kiém dinh xdy dung bo hé s6 thuy van va thuy lyc phuc vu cho tinh toan
dong chay séng Vé, Quang Ngdi. Két qud hiéu chinh va kiém dinh dwoc thue hién di trén cdc chi
s0 thong ké dwoe sik dung réng rdi trong thiiy van cho phép khang dinh khd néng ap dung thiee 1€ la
chap nhan dwoc. Diém moi cia nghién civu ndy so véi cdc nghién ciru trude dueoe thé hién trén so
dé tich hop, trong dé thé hién ré sw két hop giita s6 liéu, mé hinh va budc hiéu chinh bg théng sé

thuy van va thuy luc.

Tw khoa: Mo hinh mua - dong chay, SWAT, NAM, MIKE, song Veé.

Ban Bién tdp nhén bai: 09/04/2019  Ngay phan bién xong: 20/6/2019

1. Pit van dé

Vung duyén hai tinh Quang Ngii bao gdm
cac huyén Binh Son, Son Tinh, Tu Nghia, M§
Dtic, Pic Phd va Tp.Quang Ngii. Nho thién
nhién uu dai cung véi vi tri dia Iy thudn loi ma
cac huyén trén ¢ toc do tang truong kinh té kha
nhanh. Tuy nhién, trong nhitng ndm qua trude
anh huong cia BDKH, tinh trang ngép lut va
xam nhap min tai khu vyc nay dién bién phuc
tap, do vay day la d6i twong nghién ciru cia
nhiéu dé tai, du an cac cip. Trong x4y dung cong
ngh¢ du bao 1t 16n va canh bao ngap lut h¢ théng
song Vé - Tra Khiic trong khudn kho dé tai cap
nha nude [1]. Qué trinh dong luc va dién bién
hinh thai tai cua L& dugc thyc hién trong [3-4].
Nghién ciru vé dong chay va anh hudng tiéu
thoat 1ii tinh Quang Ngii khi xay dung tuyén
duong cao tbc Pa Ning - Quang Ngii duoc thuc
Vién Khoa hoc va Thuy loi Mién Nam
’Truong Pai hoc Bdach Khoa Tp. HCM
Email: longbt62@hcmut.edu.vn
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Ngay dang bai: 25/06/2019

hién trong [5]. Nghién ctru mo6 hinh du bao thuy
van song Tra Khtic dugc thyc hién trong [6]. Dac
biét, trong nghién ctru [2] nhom tac gia da thuc
hién xac dinh bo thong so thay vin va thiy luc
cho luu vuc song Tra Khuc va song V¢, Mot
diém chung ctia cdc nghién ciru trén 13 tmg dung
nhiéu md hinh thuy van khac nhau nhu NAM,
MARINE, SWAT,... Trong tinh toan thuy van,
cac mo hinh “mua rao - dong chay” thuong dugc
sir dung rong rai du rang, mé hinh héa né ludn 1a
nhiém vy phirc tap bdi cac qua trinh dang dién ra
trong mot hé thong thily vén rat phic tap, chua
duogc biét ddy du [7]. M6t s6 mé hinh dong chay
“mua rao - dong chay” duoc nghién ctru trong
cac nghién clru cua tac gia ngoai nudc [8-14].
Tai Viét Nam, c6 nhiéu nghién ctu ap dung
NAM dy bdo dong chay tir mua cho cac luu vuc
song khac nhau. Nghién ctu [15] ung dung
NAM du bdo dong chdy cho song Ba, Pht Yén
phuc vu danh gia tai nguyén nude cho luu vuc.
Nghién ctru cua nhom tac gid [16-17] tng dung
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NAM du bao dong chay luu vuc song Ca, Binh
Dinh va khu vyc ha luu song Sai Gon. Theo
nghién ctru [ 18], trong nhitng thap ky qua, hang
tram mo hinh “mua rao - dong chay” duoc dé
xudt véi muyc dich tmg dung thoi gian thuc. Cac
mo hinh nay dugc phan loai theo quy mo6 thoi
gian - khong gian, theo phuong phap giai
phuong trinh dugc stir dung. Cac tinh nidng chinh
dé phan biét cach tiép can la: cac thuat toan co
ban (dya trén kinh nghiém, khai niém hodc dua
trén qua trinh); cach tiép can: ngiu nhién hoic
tién dinh [7]. Trong nghién ctru nay, tmg dung
hé théng ciac moé hinh dién toan
SWAT/NAM/MIKE21 HD nham xac dinh b
thong s6 thiy vin va thuy lyc dat yéu cau tai khu
vuc ctra song V¢ - budce di dau tién cho nghién
cuu md phong xam nhdp man tai khu vyc cua
song V&, trong khudn khd dé tai nghién ctru sinh.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gidi thiéu vé khu vwe nghién civu
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Hinh 1. Vi tri, gioi han khu viee nghién curu voi
12 tiéu luu vue [19]
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Séng Vé bat ngudn tir rimg ndi phia Tay,
chay theo hudng Tay Nam - Pong Bic, giita cac
huyén Tu Nghia, d6 ra bién Dong tai cira C6 Lity
va ctra Dirc Loi. Phia Béc va phia Tay giap song
Tra Khtic, phia Nam giap tinh Binh Pinh va phia
Pong giap bién. Luu vuc song Vé co dién tich
khoang 1260km? song chinh c6 chiéu dai
khoang 90km trong d6 c6 2/3 chiéu dai chay
trong vung nui c6 do cao 100 - 1000m, mat do
song sudi trong luu vyuc dat 0,79km/km?, 4o dbe
binh quan luu vuc khoang 19,9% [19]. Thuc vat
che phit bé mit luu vuc ving thuong luu phan
16n 14 ring gia, bui rAm, ving ha luu chu yéu 1a
ving dat canh tac nong nghiép. Hinh 1 thé hi¢n
vi tri va pham vi ciia nghién ctru.

2.2 M6 hinh SWAT, MIKE NAM, MIKE 21
HD

2.2.1. M6 hinh SWAT

SWAT (Soil and Water Assessment Tool) 1a
cong cu danh gia nudc va dat, duoc xay dung boi
Trung tam phuc vu nghién clru nong nghié¢p
(ARS - Agricultural Research Service). Mo hinh
giup danh gia va du doan cac tac dong su dung
dat dai tac dong dén ngudn nudc, phu sa, va
lugng héa chit trong ndng nghiép sinh ra trén
mot luu vuce rong 16n va phirc tap. M6 hinh mo
phong nhidu qua trinh vat 1y trong ciing mot lic
trén Iuu vuc va cho phép mo phdng véi mic do
chi tiét hoa cao bang cach chia luu vuc thanh cac
tiéu luu vuc theo dia hinh va mang luéi thuy van,
sau d6 mdi tiéu luu vuc duge phan chia thanh
cac don vi thuy van (Hydrological response units
- HRUs) ¢6 nhitng dic trung riéng duy nhat vé
dat va sir dung dat dwa vao loai dat va 16p phu
thuc vat bén trong tiéu luu vuc.. Su phan chia
nay gitp ngudi str dung co thé ap dung két qua
nghién clru cia mgt ving nay vao mot vung khac
khi ching c6 sy tuong dong nhat dinh. Trong
nghién ctru nay, SWAT két hop voi ArcGIS
duoc st dung dé phan luu vue, phan tich don vi
thiy van, bién tap dir liéu khi twong (van tde gio,
luong mua, nhiét o max/min, do am, cuong do
buic xa). Két qua chay SWAT trong nghién ciru
nay dugc thé hién trong [19]. Mot s6 két qua
tuong tu tmg dung SWAT ciia nhom tac gia thé
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hién trong cong bd khoa hoc [20].

2.2.2. M6 hinh thuy van NAM

Trong nghién ctru nay st dung hé théng mo
hinh thity lyc va thiy van nén trudc tién sé tong
quan vé cac cong cu duoc su dung. H¢ théng du
bao thuy vin - thuy luc trong Mikell gdm céc
modules: (1) Mua rao - dong chay (Rain - Run-
noff hay con ky hi¢u 1a RR), (2) Thuy luc (Hy-
drodynamic - HD), (3) Quy trinh Flood
Forecasting (FF). M6 hinh NAM (viét tdt ciia
cum tiw Nedbor-Afstromnings-Model) 1a mot
phan trong hé thdng mo6 hinh mé phong kénh
song Mikel1l. Mo hinh c6 tén goi “mua rao -
dong chay” 1a mot mé hinh tap trung gdm nhiéu
module con, da dugc dong goi, mo phong dong
chay trén mat dat, cac dong két ndi voi nhau, va
v6i dong chay chinh. Module RR ¢6 thé duoc ap
dung doc 1ap hoac dugc su dung dé thé hién mot
hodc nhiéu lwu vye gia nhap vao mang ludi song.
Module FF duoc thiét ké dé du bao sy thay doi
muc nude va luu lugng trong hé thong kénh
song do qua trinh “mua rao - dong chay*.

Mo hinh NAM 1a mé hinh cai tién tir mé hinh
Nielsen-Hansen, dugc cong bd trong tap chi
“Nordic Hydrology” nam 1973, sau nay duogc
Vién Thuy luc Pan Mach phat trién va ddi thanh
NAM (tir 3 tir viét tdt tiéng Pan Mach: Nedbor-
Afstromnings-Model). M6 hinh gom 4 bé chira,
nguyén Iy tinh toan trong mdi bé chira 1a giai
phuong trinh can bang theo quy luét phi tuyén
(dang duong cong nudc rut). M6 hinh NAM mé

6h &hU 6hV
+ +—=
oy

Eax

phong qua trinh mua - dong chay mot cach lién
tuc thong qua viéc tinh toan can bang nudc & bén
bé chura thang dimg, c6 tac dung qua lai 1an nhau
dé dién ta cac tinh chit vat 1y cua luu vuc. Cac bé
chtra d6 gdm: Bé tuyét (chi 4p dung cho ving ¢
tuyét); Bé mat; Bé sat mit hay bé tﬁng ré cay; Bé
ngﬁm Dit liéu dau vao caa md hinh la mua, bc
hoi tiém ning, va nhiét d6. Két qua dau ra cua
mo hinh 1a dong chay trén luu vuc, muc nudc
ngam, va cac thong tin khac trong chu trinh thuy
van, nhu sy thay ddi tam thoi d6 Am cua dat va
kha niang bd xung nudc ngdm. Dong chay luu
vue duoc phan mot cach gan ding thanh dong
chay mat, dong chay sat mat, dong chay ngam.
M6 hinh NAM thudc loai md hinh tat dinh,
thong sb tap trung, va 1a mé hinh mo phong lién
tuc. Trong nghién ctru nay, NAM duoc st dung
dé tao ra bién thuy lyc cho mo hinh thuy luc
MIKE21 HD. Mbt s két qua thudc myc nay
dugc thé hién trong [19].

2.2.3 M6 hinh thuy lyc Mike 21 HD

MIKE 21 HD do DHI [27] thuc hién I phan
mém ky thudt dé tinh toan dong chay, trong
song, hd, ctra song, vinh, cac vung bién ven bo
va ngoai khoi. Phuong trinh toan trong MIKE21
HD duoc viét cho dong hai chiéu khong dong
nhét trong mot 16p chat 1ong dong nhét theo
phuong thang dung dua trén phuong trinh
Navier-Stokes, Reynolds khong nén 3 chiéu véi
cac gia dinh Boussinesq va ap suét thity tinh.

Phuong trinh lién tuc:

Céc phuong trinh dong luong theo phuong ngang gom

oh ohU®> 0ohUV
aJr +—

0x oy

XX

ox

2
ohv ohV: WUV _ _gp  pon_ hop,

ot 0x oy oy p, Oy

0 0
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Trong d6 U, V 1a cac thanh phan van tdc
trung binh theo d sdu cta cac thanh phan van
tdc u, v theo céc phuong toa dd x, y; t 1a thoi
gian; h=7+d: véi la myc nudce, d do sau. Véi
Txx, Txy, Tyy 1a cac thanh phﬁn ung suit nhot téng
cong cuia nhot thuan tiy, nhét rdi va khuéch tan.
S 1a thanh phan luu lugng tir ngudn thai diém; Us,
V. 1a cac thanh phan tdc d6 ngudn thai do ngudn
diém; g 1a gia toc trong trudng; f =2Qsing 1a
tham s6 Coriolis; p 1a mat do nudce, po 1a mat do
tiéu chuan; p. 1a ap suat khi quyén. Hé thong cac
phuong trinh trén dwoc giai theo thuat toan thé
tich hitu han véi lugi mém déo.

2.3 Thu thip tai ligu va thiét lip mé hinh

2.3.1 Dt lieu luu vuc

Dir lieu DEM duoc ldy tir trang web
http://gdex.cr.usgs.gov/gdex/ va sit dung phan

[m]
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mém SWAT phan chia khu vuc nghién ciru
thanh céc luu vuc, st dung ArcGIS s6 hoa doan
song. Sau khi phan chia Iuvu vuc nhan dugc sb
liéu du6i dang shapefile tiéu luu vuc. Cac két
qua nay duoc trinh bay trong [19].

2.3.2 Dir liéu dia hinh chay MIKE

Dt liéu chay MIKE 21 HD trong nghién ctru
nay dugc chia ra lam 2 nhém. Nhom thir nhat
lién quan t&i ving ven bién duoc thu thap, xir Iy
va chuyén vao phan mém MIKE21 [22], nhém
thir hai lién quan toi dat 1ién va ctra séng gom: s6
licu thuc do 28 mat cét thuc do dugc ké thira tir
du an trudc day [23-24]. Poan song V¢ duoc
xem xét trong nghién ctru nay duogc gidi han tur
thuong ngudn séng dén ctra Lo dai 21,47km
(Hinh 3).

Ci
1665000

D

1655000 -+=-- WRRIRNNERRRRRRE . .. . ... .. . ... - s ons cinnas o mslahbnnoass ke dhahs hobnudanssnusnfonsdutaunns cuesy ooe BN

1650000

1645000

1640000 F--mr-mab- oo TR ..ol ESSEESE SRR S

1635000

1630000 - b R oo oo
1626000 J---rsansprnsraasaaniasapoo- SRR .. .......... iisssascasssensibeessssoinnendiessei. SERI R

620000 ===~ mm e m e i

1615000 -

1610000 -~ e Y -~ e

.....................................................................................................

----------------------------------------------------

R Tam Qua'n_

MR T O ¢

t t t f
280000 290000 300000 310000

Dudi

T T t
320000 330000 340000

[mi

Hinh 2. Dia hinh bién dwoc lwa chon

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2019

©



®

BAI BAO KHOA HQC

Hinh 3. Dia hinh vung cira song va mat cat song Ve

2.3.3 Dir liu khi twong - thuy van

Thoéng tin va s6 liéu khi tuong tu 02 tram do
khi tugng thudc tinh Quang Ngai 1a Ba To va
Quéang Ngai trong cac nam 2013 - 2015, thong
tin va sd liéu thuy van thudc tram An Chi trong
cac nam 2013 - 2015 duoc s dung tir ngudn
[25]. Cac s6 lidu nay déu cé dang cac file thong
ké thong dung di dugc xir Iy ding yéu ciu cia
cac mo hinh dugc su dung. Thong tin va sb liéu
hai van tir tram Tam Quan, Binh Dinh duoc sst
dung dé thuc hién nghién ctru nay duoc lay tir
tai licu [26].

2.3.4 Dir li¢u bién thuy luc

RMSE

Trong ndi dung chay MIKE21 HD thudc
nghién ctru nay sir dung dir liéu bién mo hinh
thiry Iyc ving ven bo bién duoc lay tir cong cu
Tide Prediction of Height trong MIKE 21 Tool-
box (.21t) cho nim 2015, 2017, 2018, ngudn
[27]. Cac dir liéu nay dugc st dung dé chay
MIKE21 HD cho viing ven bién nam trong pham
vi nghién ctru nhu duoc chi ra trén Hinh 2.

2.3.5 Chi tiéu danh gia:

Chi s6 danh gia mirc d6 twong quan giira két
qua tinh toén va két qua do dac, dugc xac dinh
theo cac cong thirc sau:

n

> (Q™-Qi™)x100
PBIAS =42

> (-

RSR =
STDEYV,

obs

Tiéu chuan danh gia theo tung chi sb trén
duoc thé hién trong bang 1, nghién ciru [28] s&
duoc st dung trong nghién ctru nay.

2.3.6 Thiét ldgp mé hinh tao bo thong sé thiy
van

B thong s6 NAM duoc sir dung trong nghién
clru ndy gom: Liax: Luong 4m 16n nhit trong bé
chira ting ré ciy; Umax: Luong nude t6i da trong
bé trit mat, 1a luong nudc dé dién trling dong trén

TAP CHI KHI TUQNG THUY VAN

> (e -0y

mat thyc vat va chtra trong vai cm trén bé mat
cia dat; CQOF: Hé sb dong chay mat
(0< CQOF<1), quyét dinh phan ph6i mua hiéu
qua cho dong chay mat va thim; CKIF: Hang
s thoi gian ciia dong chay sat mat cing vOi Unax
quyét dinh dong chay sat mat. N6 chi phdi thong
s6 dién toan dong chay trao d6i khi
CKIF>>CK12, trong d6 CK1,2: hang s6 thoi
gian cho dién toan dong chay mit va dong chay
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sat mit doc theo cac sudn dbe luu vue va qua
cac 1ong dan dén ctra ra cia luu vuce. Ky hiéu
CKBF: hing sb thoi gian dong chay ngam, dé
dién toan hoan tra nudc thong qua luong trit
nude ngam, thuong CKBF>>CK12. Ky hiéu
TOF: gia tri ngudng cua dong chay mat
(0O<TOF<1). Ky hiéu TIF: gia tri ngudng cua
dong chay sat mat (0<TIF<1). Dong chay sat mat

chi hinh thanh khi chi s6 4m twong ddi cua dat &
tang ré cay 16n hon TIF. Ky hiéu TG: gia tri
ngudng cua lugng nudc bo sung cho dong chay
ngam (0<TG<1). Lugng nuéc bd sung cho bé
chira ngam duoc hinh thanh khi chi s6 4m tuong
dbi cua dat & tang 1& cdy 16n hon TG [27]. Cac
thong s6 nay dang bang duoc thé hién trén Bang
1.

Ban d6 dia hinh

Tram khi tegmg, thuy vin

‘ Ban d6 thé nhirdng 2010

‘ Ban 45 st dung dit 2010

S6 1iéu rmza, nhiét 46
2006 - 2015
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Hinh 4. Cdc buéc thiét ldp bg thong sé thiy van cho heu vue

Céc budc thiét 1ap mé hinh lap ra bo thong s6
thiy van duoc thuc hién nhu sau: cac dir liu dau
vao gom ban dd dia hinh (DEM), s6 liéu khi
tugng - thuy vin, ban d6 st dung dit, ban dd thd
nhudng dugc dua vao SWAT. Két qua triét xuat
ra sau khi chay SWAT gdm dién tich cac tiéu luu
vue két hop voi s6 liéu mua tai cac tram trong
khu vuc dugc dua vao NAM (Hinh 4) dé thuc
hién budc hiéu chinh cac tham s ctia mé hinh
NAM. Str dung chi tiéu & muc 2.3.5 dé danh gia
do tin cay cua bo thong sb. Dé thyc hién hiéu
chinh, trudc tién, tir bd thong s6 ban dau, NAM
thuc hién hiéu chinh tw dong bang phuong phap
thir dan dé tang tdc dd chinh xac t¢i muc 6n dinh
v6i sai s6 cho phép. B thong s sau hiéu chinh
cua NAM s¢€ dugce su dung dé tinh toan bién luu
lwong cho mé hinh thay luc tiép theo. Mot s6 két
qua cua ndi dung nay dugc trinh bay trong [19].

2.3.7 Thiét ldp mé hinh tao bién cho mé hinh
thuy lywc MIKE21 HD

Bién trén duoc xac dinh & tiéu luu vuc $6 9 c6
luu y t61 nhitng nhanh sdng phu chay vao nhanh
song & cac tiéu luu vuc 8, 10, 11, 12 (Hinh 1). T
mo hinh SWAT tinh toan duoc té)ng dién tich
cac luu vyc trén. S6 liéu mua va bdc hoi ngay
duoc 1iy ¢ tram khi twong Ba To. Do nhiing
diém hop luu nam & ving ha luu séng Vé nén
mua duoc l4y tir tram khi twong Quang Ngii va
bbc hoi duoc tinh ra twong tmg véi cac tiéu luu
vuc béng su hd tro tr SWAT. Tir b6 thong s0
NAM da dugc hiéu chinh va kiém dinh trong
muc 2.3.6, cing v4i 2 dang chudi theo thoi gian
luong mua, bdc hoi vao mod hinh NAM. Céac
budc tao ra file bién luu lugng tai thuong luu
duoc thé hién trén Hinh 5.
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Hinh 5. Cdc buée thiét lap hé thong mé hinh dién toan SWAT, NAM tao bién lwu hrong cho mé
hinh thuy lyc

Str dung dir liéu bién cho mo hinh thuy luc
vung ven bd bién (Hinh 2) duoc iy tir cong cu
Tide Prediction of Height trong MIKE 21 Tool-
box(.21t) cho nam 2015, nguén [27]. Thuc hién
buéc hiéu chinh va kiém mé hinh thuy luc
MIKE21 HD. Sau d6 str dung dir li¢u bién cho

Coéng cu MIKE21
(:21t)

Biéu kién khong thoa

2015 (tir thing
riéng tdi thing 2)

Biéu kién khéng
dwoce thoa
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Nash < 0.65
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.dfs0 §

mé hinh thily lyc ving ven bd bién tir cong cu
Tide Prediction of Height trong MIKE 21Tool-
box(.21t) cho cic ndm can tinh dé xuat két qua
muc nudc tai vi tri ctra Lo, song VE. Cac budc
thiét 1ap nay duoc thé hién trén Hinh 6.
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Hinh 6. Cac buéc thiét ldp hé théhg mé hinh dién toan MIKE21 HD tao muc nuede cho mé hinh
thuy lyc
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2.3.8 Thiét Idp mé hinh hiéu chinh va kiém
dinh théng sé thiy lyc

Trong nghién ctru nay, hé s nham manning
va hé s6 nhét roi duoc Iya chon lam thong $0 thuy
lyc. T bd thong ) thuy van da duoc hiéu chinh
va kiém dinh trong muc 2.3.6, cung vdi bién luu
luong va myuc nudc dugc tao ra tir 2.3.7 s€ giup
van hanh MIKE 21 HD cho song V§. Dya trén $0
li¢u thuc do thuy van tai tram An Chi dé hiéu
chinh va kiém dinh bo thong s6 thuy luc.

3. Két qua va thao luin

3.1 Hiéu chinh va kiém dinh mé hinh NAM

B¢ dit thuy van thuc do ¢ tram An Chi, trong

SONGVEZD13. SemRunCHf [rl/s] m—

BAI BAO KHOA HQC

giai doan 2013-2015 dugc st dung dé hiéu chinh
va kiém dinh NAM. Bé danh gia mtrc d6 tuong
quan, trong nghién ctru nay str dung chi sb Nash
(cac nghién cuu tuong tu duoc thuc hién trong
[6], [15], [16]). Bo sb liéu thyc do luu lugng
nam 2013 dugc su dung dé hiéu chinh va dat chi
s6 NASH 1a 92%. Budc kiém dinh dwoc thyuc
hién theo s6 liéu do luu lugng trong 2 nam 2014
va 2015 dat chi s6 NASH lan luot 1a 90% va
93%. Két qua bo thong s6 dugc chon dé mo
phong luu lwong duge thé hién trén Bang 2. Két
qua hiéu chinh va kiém dinh dugc thé hién trén
cac Hinh 7 - Hinh 9.

vsood - N A S b IS AR S S SRR S S S
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Hinh 7. Biéu do qud trinh heu lwong thue do va tinh todn theo NAM nim 2013
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Hinh 8. Biéu do qud trinh lwu lwong thue do va tinh todn theo NAM nam 2014
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Hinh 9. Biéu do qud trinh lwu lwong thiee do va tinh todn theo NAM nam 2015
Bang 1. Bdng két qua théng sé ciia mé hinh MIKE NAM

Thong Y nghia Gia tri
s0
Unmax Luong nudc t6i da trong bé chira mat (mm) 17
Lmax Luong am 16n nhat trong bé chira tang ré cdy (mm) 172
CQOF  Hé s6 dong chay mat, khong thir nguyén, phan anh diéu kién 0,185
thdm
TOF  Ngudng dudi cua dong chdy tran 0,531
TIF Ngudng dudi cia dong chady sat mat 0,114
TG  Gi4 tri ngudng tang ré ciy 0,404
CKIF  Hé sé thoi gian dong chay sat mat 655,8
CK12  Hing sb thoi gian chay truyén ciia dong chay mat 19
CKBF  Hang s6 thoi gian chay truyén ctia dong chay ngadm 3972

Két qua dugc chi ra bang 1 ¢6 sy tuong dong
v6i két qua do nhom tac gia Linh va cs (2018)
chi ra trong [2], sir dung céach tiép can khac. Bo
thong s6 nay dam bao do chinh xac ciing nhu
tinh 6n dinh dé c6 thé sir dung mo phong dong
chay thuong luu cho cac nam khac va bd thong
s6 nay duoc dung dé tinh toan dong chay tai cac
phu luu khu giita 1am bién dau vao cho mé hinh
dong chay ciing nhu lan truyén chét.

3.2 Hiéu chinh, kiém dinh Mike 21 HD

viing ven bo' bién

Chudi s6 liéu bién dugc lya chon nhu sau:
thoi gian chon dé hiéu chinh: 1/1/2015 -
28/2/2015; thoi gian chon cho kiém dinh:
1/3/2015 - 31/5/2015, nhu dugc chi ra trong muc
2.3.7. Dt liéu thuc do muc nudc tai tram Tam
Quan dugc str dung dé hiéu chinh va kiém dinh
[26]. Két qua hiéu chinh va kiém dinh theo muc
2.3.5 duoc thé hién trong Bang 2 va Hinh 10.

Bdng 2. Két qua kiém dinh va hiéu chinh mé hinh thity lwe MIKE21 HD cho viing ven bién

Hé sb tuong quan  Hé sé Nash  PBIAS (%) RSR
Hiéu Chinh 0,916 0,988 7,323 0.460
Kiém Dinh 0,919 0,991 7,933 0.490
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Két qua, bd thong s6 duoc lua chon nhu sau:
hé s6 nhét 0,28 (m?/s), hé s nham 30 (m1/3/s).

3.3 Hiéu chinh, kiém dinh viing civa song Vé

Chudi s6 liéu bién dugce lya chon dé chay
MIKE21 HD nhu sau: chudi thoi gian cho hiéu
chinh: 1/4/2017 - 30/4/2017; thoi gian chon cho
kiém dinh: 1/4/2018 - 30/4/2018. Bién trén (luu
luong) duoc trich xuat tir két qua chay NAM cho
pham vi tir 1-30/4/2017 va 1-30/4/2018. Bién
dudc (muc nudc) duoc triét xuat tir két qua chay

BAI BAO KHOA HQC

thuy luc cho khu vuc bién duoc mo ta trong muc
2.3.5 cta bai bao nay. Dit liéu thuc do dung dé
hiéu chinh va kiém dinh mé hinh 1a dir liéu dudi
dang chudi thoi gian do myc nudc tai tram Song
Vé [25] (mbi bude 1a 1 gio). Két qua ciia muc
nay 1a chon bo thong sd hé s nhot bang 0.28 va
hé s6 nham Manning bang 32m1/3/s. Két qua
hiéu chinh va kiém dinh theo muc 2.3.5 duoc thé
hién trong Bang 3 va Hinh 10, dua trén [28] c6
thé két luan dam bao do tin cay.

Bdng 3. Két qua kiém dinh va hiéu chinh mé hinh thity lwe MIKE21 HD séng Vé

Hg¢ so twong quan  H¢ so Nash PBIAS<10%  RSR <0.5
Hiéu Chinh 0.939 0.970 -2.290 0.490
Kiém Pinh 0.901 0.953 -16.763 0.490
Smmmano i HIEU CHINH SR — KIEM DINH
! i - ;
1.01
14
0.8 1.2
0.6 # 10 }
0.4+ ﬁ e r f \
] ‘ 0.6 JUNI¥1 (1 * i
0.2
04 |
0.0 ‘ 0.2
0.2 00 |
R B e AR S SRR RN " 00:00 00:00 00:00 00:00 00:00 00:00
00:00 00:00 00:00 00:00 00:00 00:00 2018-04-05 04-10 04-15 04-20 04-25 04-30
2017-04-05  04-10 04-15 04-20 04-25 04-30

Hinh 10. Biéu do muc nwée lic hiéu chinh, kiém dinh tai tram Song Ve

4. Két luin

Céc két qua dat duoc trong nghién ctru nay
gom, thir nhat dwa ra quy trinh cac budc tinh theo
mé hinh dién toan, két hop cac dit liéu do dac
thue té nham xay dung dugc bo thong sb thay
van, thuy lyc tai khu vyc cia song V¢ phuc vu
cho dién toan dong chay. Thir hai, thuc hién higu
chinh, kiém dinh NAM va tim ra bo thong s6
thity van 6n dinh, dap tmg dugc yéu cau chi s6
thong ké, ¢6 thé sir dung cho tinh toan dong chay,
da st dung mo hinh SWAT va cong cu ArcGIS.
Th ba, thuc hién hiéu chinh, kiém dinh bo thong
s6 thuy luc thong qua str dung mé hinh MIKE21

HD. Két qua hiéu chinh va kiém dinh dugc danh
gia dinh lugng thong qua céac chi sb thong ké déu
dat mirc chinh xéac cao hay thoa yéu cau. Han ché
cua nghién ctru la s6 liéu thuc do con han ché va
hudng khic phuc trong bai bao tiép theo 1a do
dac thuc té tai mot b vi tri khac trén song V§ dé
kiém dinh do tin cdy cta cac bo s6 liéu dugc dua
ra. Két qua cta bai bao 1a su nd luc nghién ciru
ctia nghién ctru sinh va tap thé giang vién huéng
dan. Du c6 nhiéu nd lyc nhung ciing kho tranh
khoi sai sot. Rat mong su dong gop ¥ kién cua
céc chuyén gia dé nang cao chat lugng két qua
nghién ctru.

Loi cam on: Nghién cuu nay dwoc thuc hién nho sy dong vién, gop y kién va chi dan cua cdc

thc”iy tir Vien Khoa hoc va Thuy logi mién Nam noi tdc gia dang hoc Nghién cuu sinh. Bo 6 liéu do

dwoc sw dung trong nghién ciru dwoc nhom mua twr cac don vi chitc nang dwoc ghi v6 trong phan

trich dan. Nhom tac gia xin bay to sy cam on trdan thanh toi cac thay, Vién va cac don vi cung ung

so liéu.
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APPLYING MATHEMATICAL MODELS SWAT/NAM/MIKE TO
BUILD HYDROLOGICAL AND HYDRAULIC PARAMETERS FOR
FLOW CALCULATION - IN CASE OF VE RIVER, QUANG NGAI

Le Thi My Diep’, Bui Huynh Anh?, Bui Ta Long**
'The Southern Institute Of Water Resources Research
*Hochiminh city University of Technology

Abstract: Relatively fast economic growth is observed in the coastal zone of Quang Ngai
province. Under the influence of climate change, flooding and salt intrusion are becoming more
complicated. Both of these types require calculation and prediction of the flow, therefore, they are
the subject of research by many authors. In this study, the proposed procedure is the application of
the system of models SWAT, NAM and MIKE, which is calibrated and verified using actual meas-
urement data and, ultimately, to build a set of hydrological and hydraulic parameters to calculate
the flow of the Ve river. Calibration and verification results are based on widely used statistical in-
dexes, which allow us to confirm that actual applicability is acceptable. A new feature of this study
compared to previous studies is shown in the integrated diagram, which clearly shows the combi-
nation of data, models and steps for setting hydrological and hydraulic parameters.

Keywords: Rain-Runnoff, SWAT, NAM, MIKE, Ve river.
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BUGC PAU NGHIEN CUU NUOGC DANG DO HIEU UNG
BOM EKMAN TAI VEN BIEN MIEN TRUNG

Nguyén Ba Thity!, Nguyén Kim Cuwong?

Tém tit: Nghién citu ndy dp dung mé hinh ROMS 3D vio mé phong hién tiwong muee niede bién
ddng cao bt thuong trong dot triéu cuwong thang 12 nam 2016 tai Tuy Hoa-Phii Yén nham xdc dinh

nuoc dang gay boi hiéu ung bom Ekman tai khu vuec. Cac truong khi twong dwoc thu thap tir co so
di liéu tdi phan tich ciia CFSR. Két qua cho thay, dién bién mede ding do hiéu img bom Ekman khd

twong dong véi nude dang quan trdc nhing thién thap. Triweong gié Pong Bic manh, kéo dai gy hé

théng dong chay cé vén toc 1om doc ven bo mién Trung tao hiéu vmg bom Ekman ddy muc nude ding

cao tai Tuy Hoa-Phu Yén.

Tw khoa: Nuoc dang di thuong, bom Ekman, Tuy Hoa.

Ban Bién tap nhan bai: 12/03/2019  Ngay phan bién xong: 26/05/2019 Ngay dang bai: 25/6/2019

1. Mé dau

Nghién ciru vé nudc dang do bao, ap thap
nhiét d6i da dugce tién hanh tir rat lau do boi thiét
hai gdy boi nudc dang trong bio rat 1on. Chinh
vi vay, nhiéu cong nghé dy bao nudc dang do
bédo di duoc xay dung dé phuc vu du bao, canh
bdo. Qua d6, nhiéu mé hinh thuong mai
(Delft3D, Mike2D, SMS...) cling nhu ma ngudn
mé& (ROMS, POM.....) dugc tng dung dé phuc
vu du bao, canh bao. Ngoai hién tugng nudc
dang do bao va ap thap nhiét di, tai nhiéu khu
vuc trén thé gidi khi gié c6 van tdc 16n, thdi theo
huéng 6n dinh va kéo dai cling gdy nudc dang
dang ké tai ving ven bd. Chinh vi vdy, nuéc
dang do gi6 mua gan day da duoc tap chung
nghién ctru va xdy dung cong nghé du bio, nhat
la tai nhiing khu vyce c6 dia hinh trén bo triing va
bién dd thuy triéu 16, chi can xuét hién nudc
dang ¢ vai chuc centimet vao ky triéu cuong cd
thé gay ngap trén dién rong. Nude dang gay boi
gi6 dugc tao boi theo 3 co ché: Tac dong truc
tiép tir tng sudt gi6 trén bé mit bién; tac dong

Trung tdm Dy bdo khi twong thity vin quoc gia
’Truong Pai hoc Khoa hoc Tu nhién - Pai hoc
Quobc gia Ha Nji

Email: thuybanguyen@gmail.com

gian tiép qua Ung suat séng; va hiéu ing bom
Ekman day muc nudc ven bo dang cao do dong
chay doc bo. Tuy nhién, tir s6 liéu quan tric thuc
té, viéc xac dinh muc do déng gop cua nudc
dang do hiéu tmg nao gay nén 1a rat kho.Chung
ta chi co thé xac dinh nuéc dang giy boi cac
hiéu tng riéng r& thong qua két qua mo phong
bang mé hinh s tri. Nudc dang do tac dong truc
tiép tir trng suét gié thuong 16n trong trudng hop
gi6 manh trong bao, ap thép nhiét d6i, co ché
giy nudc dang nay di dwgc nghién ctru nhiéu.
Hién tuong myc nudc dang cao do hi¢u ung
bom Ekman xuét hién tai nhiing khu vuc bo bién
c6 van tdc dong chay doc bd 1éngay boi gid
manh thdi theo huéng 6n dinh trong thoi gian
dai. Bom Ekman c6 thé 1a hiéuting nudc dang
hoac rut tuy theo hudong hoi tu hay phan ky cua
hoan luu dong chay. Hién tuong nudc dang do
hi¢u tng bom Ekman ciing da dugc nghién ctru
trong bio, ap thip nhiét doi va gi6 mua nhu
trong cac nghién ctru cua Kim va nnk (2014) [6],
Bertin va nnk (2015) [3]. Ngay trong khu vuc
Bién Dong ciling di c6 mot sb nghién ciru dé cap
td1 nuoc dang do hiéu tng bom Ekman tai ven
bd mién Trung [4, 7]. Nghién ctru ctia Centurion
va nnk (2009) dua theo s6 liéu quan tric dong
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chay tai ting 20m va mé hinh cho thiy dong
Ekman trong mua dong tai ven bd mién Trung
tuong gy nén di thudng myc nudc rat dang ké,
khoang 20-30cm [4]. Nhom tac gia Shaw va nnk
(1998) khi phan tich s6 liéu myc nudc tir vé tinh
Topex/Poseidon trong thoi gian tir 1992-1995
dua ra két luan r’fmg di thuong muc nudc la
duong khoang 0,18-0,2m ddi v&i ven bd bién
Viét Nam tir Phu Yén tré xudng. Nhom tac gia
cling dua ra 1y giai nguyén nhan do hé thong
dong chay manh doc bo trong mua Pong tai khu
vuc [7].

S6 ligu quan tric nhidu muc nude nhiéu nim
tai tram thuy van Pha Lam (cach ctra bién Tuy
Hoa 2km) va s6 liéu tai tram nghiém triéu dat tai
ctra bién Tuy Hoa-Phtl Yén thang 12 nim 2016
da cho thdy co6 hién twong nudc dang cao bat
thudng trén nén thuy tridu trong cac dot tridu
cuong tai khu vuc [1]. Theo nghién ctu cua
Nguyén Ba Thuy va Tran Quang Tién nim
2017, cac dot triéu cudng cao tai Tuy Hoa-Pha
Yén thuong gan voi hinh thé thoi tiét két hop
giita gi6 miia Pong Bic manh ¢ ven bién Trung
B6 va vung thip ngoai khoi gitra va nam Bién
Pong c6 hudng di chuyén vao ven bién Viét
Nam [2].

Pé xem xét nguyén nhan gy muc nudc di
thuong tai khu vire ngoai tic dong cua tng sudt
gi6 va tng suat song thi vai tro cia hiéu tng
Ekman do dong chay ven bo tac dong toi nudce
dang ra sao, mo6 hinh ROMS 3D dugc ap dung
dé mo phong nude dang trong dot triéu cudng
thang 12 nam 2016 tai Tuy Hoa-Pha Yén. Két
qua cua nghién ciru s& gbp phan lam sang to
nguyén nhan gay nudc dang di thuong tai khu
vuc.

2. Phwong phap nghién ctru

Nghién ctru nay str dung moé hinh ROMS 3D

TAP CHI KHI TUQNG THUY VAN

dé mo6 phong hién twong muc nudc dang di
thuong trong dot triéu cuong thang 12 nam 2016
nham muyc dich xac dinh nuéc dang do hiéu ting
Ekman tai khu vuc. ROMS la md hinh dai
duong quy mé khu vuc dugc phat trién boi dai
hoc California va dai hoc Rutgers (Hoa KY)
[11]. L4 m6 hinh mi ngudn mé nén ROMS
mang tinh cong dong cao, duoc nhiéu nha
nghién ctru st dung voi qui mé khong gian va
thoi gian khac nhau: Tur dai ven bo tdi cac dai
duong thé gidi; mo phong cho vai ngay, vai
thang va t&i hang chuc nam. M6 hinh ROMS
dugc xdy dung trén co s cac nghién ciru sb tri
béc cao m&i nhat ciing véi k¥ thut tién tién cho
phép trién khai mét cach cé hiéu qua céc tinh
toan c6 do phan giai cao. Mo hinh giai cac
phuong trinh thuy tinh cho thily vire c6 bé mat tu
do v6i dia hinh day phtrc tap trén hé ludi cong
truc giao theo phuong ngang va thich ing dia
hinh theo phuong thang ding. Vi bai todn mo
phdong nudce dang do hi¢u tng bom Ekman ven
bo, mo6 hinh ROMS phién ban 3D duogc lua
chon. Chi tiét vé md hinh ROMS c¢6 thé dugce
tham khao tai [11]. Mién tinh cho cho mé hinh
ROMS 3D ttr 1-23°N va 99-121°E (Hinh 1), véi
dd phan giai khong gian 5 km va 30 16p (theo do
sau). Vi mién tinh nhu trén, tong s6 diém nut
ludi 12 421 x 448 x 30 diém. Tai cac bién long,
cac két qua tir hé thong mo hinh HYCOM véi
do phan giai 1/12° dugc thu thap va dua vao moé
hinh nhu diéu kién bién va diéu kién ban dau [8].
Céc hang sb diéu hoa thuy tridu nhan tir hé thong
OTPS cua truong PH Oregon, My [9]. Cac
truong khi tuong nhu gioé, khi ap, buc xa ....
dugc thu thdp tor co s dir li€u tai phan tich
CFSR (Climate Forecast System Reanalysis)
[10].
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Hinh 1. Phén bé do sdu cia mién tinh todn ciia mé hinh ROMS 3D

3. Két qua md phéng

Nghién cuu sur dung s6 liéu quan tric muc
nudc tai tram nghiém triéu dit tai cira bién Tuy
Hoa thang 12 nim 2016 dé so sanh vai két qua
mo phong [1]. Cac két qua mo phong dé phan
tich va kiém chung bao gdm muc nudc tong
cong, thuy tridu va dong chay theo cac tang trong
thang 12 nam 2016. Trén hinh 2 1 phan b6
truong gio va khi ap cua dir liéu CFSR trong dot
nudce tridu cudng nay.Vé co ban ngudn s lidu
khi twong nay kha tuong dong vai so licu tai
phan tich ctia Co quan Khi tugng han vira Chau
Au thé hién hinh thé thoi tiét trong thoi gian nay
bi chi phdi boi gié mua Péng Bic manh 1an sau
xudng Nam Trung Bo, bén canh d6 ngoai khoi
Nam Bién Dong hinh thanh khdi ap thap di
chuyén chdm vao ven bo Nam Trung Bo va Nam
B9, sau do tan do anh huong ctuia khong khi lanh.

So sanh két qua tinh toan va quan tric muc
nude tong cong (bao gém ca thuy tridu va dao
dong dang/riit do gid) trén hinh 3 cho thay co sur
twong dong vé pha va do 16n ciia muc nude mod
phong va quan trac. Hai chudi sé liéu c6 hé sé
twong quan twong ddi cao (80%). Trong nira dau
cua thang 12 ndm 2016, m6 hinh m6é phong
twong dbi tot dao dong muc nude. Tuy nhién, tir
tuan thir 3 ciia thang 12, mo hinh da mo6 phong
twong d6i tét cac dinh tridu nhung mé phong
chua thyc sy tdt tai cac thoi diém muc nude thép.

bay ciing chinh la thoi gian xdy ra hién tuong
nuée dang di thuong tai khu vyc nay. Bé danh
gia dinh luong nudc dang, phuong an chi tinh
thiy triéu dugc thuc hién va nude dang duge xac
dinh sau khi loai bo thuy triéu tir muc nudce téng
hop. So sanh nude dang tinh tr mo6 hinh véi quan
tric tai Tuy Hoa duoc thé hién trén hinh 4. Két
qué cho thay, mic du dinh nuée dang con thién
thap nhung mo hinh ROMS 3D ciing da phan
anh duoc xu thé nudc dang, v6i dinh vao dém
ngay 14/12 1a 0.18m (thuc té 0,59m) va dém
ngay 16/12 12 0,31m (thuc t& 0,61m). V&i mod
hinh ROMS 3D, anh huong cua song khong
duogc xét t6i nén nudce dang tinh toan chu yéu do
tac dong truc tiép cua ing suat gié 1én mat bién
va gian tiép qua hiéu tng bom Ekmam. Trén
hinh 5 va 6 1a truong muc nudc va dong chay tai
cac tang Om, 50m va 100m & thoi diém trude khi
xudt hién nudc dang cao nhit vio dém ngay
14/12 va 16/12. C6 thé thay rang, gi6 mua Dong
Bic d3 tao nén hé théng dong chay manh doc
ven bd mién Trung tai ca 3 tang voi véan te t6i
1 m/s, khi téi Tuy Hoa, diém cuc Pong nhat cia
Viét Nam, dong chay hudng ra ngoai bién, va
ngay sau d6 chuyén hudéng vao bo day muyc nudc
tai day dang cao. Co ché nay ciing co thé ly giai
tai sao thong tin vé triéu cuong cao xuat hién chu
yéu ¢ khu vic quanh Tuy Hoa-Phii Yén va thinh
thoang xuat hién tai mot s6 khu vue & phia Nam
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Tuy Hoa.Két qua md phong trudng dong chay  thap, nhu minh hoa trén hinh 7vao ngay 8 va 9
bang mo hinh ROMS 3D ciing cho thay hién thang 12
tugng naykhong it say ratai thoi diém thuy tridu
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(e) 18 gio ngay 24/12/2014 (f) 18 gio ngay 25/12/2014
Hinh 2. Truong gié va khi ap tir co so dit liéu CFSR trong dot triéu cwong thang 12 nam 2016
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Hinh 7. Truong muc nwée va dong chay tai tang mdt ngay 8/12/2016 (a) va 9/12/2016 (b)

4. Két luin

Trén day 1a mot s6 két qua ban dau vé nghién
cuau hién tugng nudc dang do hi¢u ting bom
Ekman tai khu vuc bfing mo6 hinh ROMS
3D.Trong do, cac truong khi tugng dugc thu
thap tir co so dif lidu tai phéan tich cia CFSR. Két
qua cho thiy c6 sy tuong dong vé xu thé giira
nuée dang tinh toan va quan tric, nhung vé bién
do con thién thap so véi thuc té. Truong gid
bong Bic vai van tde 10n, thoi gian théi 1au tao
nén dong chay huéng Bic-Nam doc ven bo mién
Trung gy hiéu tng bom Ekman ddy muyc nudc

dang cao.

Dé c6 thé mo phong day du dinh luong hién
tuong nude dang di thuong tai khu vue, can thiét
phai xét téi cac hi¢u ung khac nhu tac dong cua
g suét song. Ngoai ra, d6i voi nudce dang cao
cuc b tai ving ven bo, can thiét phai xdy dung
ludi tinh ctia ca mo hinh khi tugng va hai duong
v6i do phan giai cao hon, day cling 1a ndi dung
nghién ctru dugc thyc hién trong thoi gian téi.
Két qua cta nghién ctru gop phan 1am sang to
nguyén nhan gay nudc dang di thuong tai khu
vuc.

L&i cam on: Nghién ciru ndy dwoc tai tro boi Quy Phdt trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma so 105.06-2017.07). Tac gia xin chdn thanh cam on.
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INITIAL STEP STUDY THE EKMAN PUMPING INDUCED
ABNORMAL SURGE ON THE CENTRAL COAST OF VIETNAM

Nguyen Ba Thuy!, Nguyen Kim Cuong?
'National Hydrometeorolocical Forecasting Center
2VNU University of Science

Abstract: In this study, the abnormal surge during the spring tide phases at Tuy Hoa-Phu Yen in
December 2016 was simulated by ROMS 3D model in order to investigate the surge induced by
Ekman Pumping. The meteorology fields was obtaind from CFSR re-analysis database. The results
indicate that the model simulated well the tendency of surge althought it underestimated. Strong and
prolonged Northeast wind causes the longshore currents to create Ekman pump effect to push up the
water level in the area.

Keywords: Abnormal surge, spring tide, Ekman pumping.
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NGHIEN CUU TUONG QUAN GIUA PAC TINH MAY VA
MUA LON CHO KHU VUC HO CHI MINH BANG
DU LIEU VE TINH HIMAWARI-8 VA GSMAP

Pham Thi Thanh Nga!

Tém tit: Sit dung dong bg div liéu phan tich mday HCAI (High-resolution Cloud Analysis Infor-
mation) dwoc chiét xudt tir vé tinh Himawari-8 ciia Co quan Khi twong Nhat ban (JMA) va dir liéu
mua GSMaP (Global Satellite Mapping of Precipitation) cua JAXA, nghién cuu nay tdp trung phan
tich cdc déc tinh mdy gy muea I6n va twong quan giita chiing cho khu viee Thanh phé Ho Chi Minh
cho giai doan 2016-2018. Pdac diém tan sudt xudt hién mwa va cuwong do muwa theo gio da dwoc woc
tinh twong iing véi tan sudt xudt hién cdc loai mdy va thong ké cing véi tirng ddic diém cia logi may.
Két qua cho thdy bién dong ngay cua tan sudt va cueong dé miea phix hop véi tan sudt cia cdc mdy
Ch, Cs va As. Trong d6, mdy Ch twong iing véi cdc ddc tinh dg day quang hoc 1ém nhat, dinh mady
cao nhdt va cho mua lém nhat. May Cb gdy mua [om c6 twong quan tot nhat giita cwong dé mua

GSMaP voi cac kénh nhiét Tb0S va Th13 cua vé tinh Himawari-8.
T khéa: Tan sudt mdy va mwa, GSMaP, Himawari-8, Pdc tinh may.

Ban Bién tép nhan bai: 15/04/2019  Ngay phan bién xong: 20/5/2019 Ngay dang bai: 25/06/2019

1. Mé dau

Mua la mot dai luong rat phuc tap, c6 tinh
bién dong 16n ca vé mat khong gian 1an thoi
gian, 1a yéu t6 khi tuong kho ndm bit va kho dy
béo nhat, d6 1a chua ké dén sai s6 du bao con &
ngudng kha cao. Chinh boi chiu sy anh hudng
manh mé cua dia hinh va hoan luu khi quyén nén
ché d6 mua & mdi khu vuc, mdi quéc gia va moi
ving mién khi hau déu c6 su khac nhau. Trong
nhitng nam gén day, nganh cong nghé vién tham
néi chung va vién tham khi tugng néi riéng da
¢6 nhiéu budc tién vuot bac, nhat 1a cac vé tinh
giam sat khi tuong [1]. Hién nay, cac san pham
thu duoc tir vé tinh c6 dong gop rat 16n trong
nghiép vu du bao cling nhu trng dung nghién ctru
khoa hoc, dac biét la san phém vé mua. Véi uu
diém vuot troi vé do bao phu rdng 16n, quét duoc
nhitng vung xa x6i héo lanh, vung hai dao, ving
bién khong c6 thiét bi quan tric hodc radar, dit

Trung tam Vii Tru Viét Nam, Vién Han ldm
Khoa hoc va Cong nghé Viét Nam
Email: pttnga@vnsc.org.vn

liéu anh mua vé tinh duoc xem 1a lua chon toi
vu nhit c¢6 thé khic phuc duoc nhitng nhugc
diém dé lai cua phuwong phéap radar va quan tric
truyén thong.

Tinh dén thoi diém hién tai, c6 kha nhiéu bo
dir liéu mua v¢€ tinh dugc phat trién, Sun va cong
su [2] da tong hop cip nhét cac bo dit liéu, bao
g6m bo dir liéu GPCP - Global Precipitation Cli-
matology Project [3] CMORPH (CPC MORPH-
ing technique) [4], the TRMM Multi-satellite
Precipitation Analysis (TMPA) [5], va PER-
SIANN (The Precipitation Estimation from Re-
motely Sensed Information using Artificial
Neural Networks [6], GSMaP (Global Satellite
Mapping of Precipitation) [7]. Trong do,
GSMaP 1a m6t trong nhitng san pham mua c6 do
phan giai khong gian va thoi gian tot nhat. S6
ligu GSMaP d¢ phan giai cao co thé xac dinh
mot hién tugng mua vdi xu thé phu hop voi s6
lidu mua quan tric, tuy nhién nhin chung luong
mua thuong thién thép [8,9, 10, 11]. Ngoai viéc
danh gia sb lidu dé co thé s dung mot cach hitu
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hi¢u, nhitng phan tich chi tiét dua trén bo s6 lieu
day ddc vé khong gian va thoi gian s& gitp nang
cao hiéu biét vé nhitng hé théng mua, tin suit va
dic diém trung binh.

Dir liéu GSMaP dugc nghién cuu khai thac
cho Viét Nam chu yéu qua mot sé nghién ciru
danh gia va hi¢u chinh. Thanh va cong sy [12] da
danh gia GSMaP thang cho luu vuc song Vu Gia
- Thu Bdn & mién Trung Viét Nam trong giai
doan 2001-2007 va két luan s6 li¢u mua GSMaP
¢6 sai s6 4m 16n trong thoi ky gié muia mia dong
tir thang 10 dén thang 12, sai s6 giam di khi d6
cao dia hinh tang 1én, va 16n hon ¢ cac tram vung
ha luu gan bién. Sir phuong phap mang than kinh
nhén tao ANN dé hiéu chinh sb liéu, nghién ctru
nay cling chi ra c6 su cai thién trong twong quan
theo khong gian va bién do mua. Mot danh gia
khac cho s6 liéu muwa GSMaP ¢ khu vuc Trung
Bo cua Hﬁng va cong su [13] khi so sanh véi sb
liéu quan tric ctia 10 tram khi tuong cho giai
doan 2000-2010 khang dinh hé sé twong quan
dwong chiém uu thé trong hau hét cac thang o tat
ca cac tram, gia tri twong quan thap chu yéu roi
vao thang I va II. Mat khac, sau khi hiéu chinh,
lugng mua woc luwong tut GSMaP da duoc cai
thién dang ké, dic biét trong nhiing thang bi
thiéu hut luong mua so v6i quan tric va trong
khoang ngudng tir 6-50mm/ngay.

Dé sir dung dir lidu vé tinh mot cach hiéu qua,
dwra trén cac kénh anh da c6 nhiéu nghién ciru dé
nhan biét cac dang may co ban. Cac thuat toan dé
phén loai may duya trén dic trung quang pho,
hinh dang, tinh chét vat Iy thu duoc tir cic cam
bién ké thu dong cua tirng loai may trén vé tinh
[14, 15]. Phuong phéap nghién ctru trong “The In-
ternational Satellite Cloud Climatology Project”
[14] da sir dung két hop ap sudt ¢ dinh may va do
day quang hoc ctia may dé phan loai may nhu
sau: Cumulus (Cu), Stratocumulus (Sc), Stratus
(St), Altocumulus (Ac), Altostratus (As), Nim-
bostratus (Ns), Cirrus (Ci), Cirrostratus (Cs) va
nhimg dam may ddi luu sdu (Cumulus Conges-
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tus - Cucon and Cumulonimbus - Cb). Wang va
Sassen [16] da phan dinh may thanh may ddi luu
va mdy cao bang cach két hop quan tric chu
dong tir mat dat va so liéu vién tham. Lop may
cao bao gdbm Cirrus, Cirrocumulus va Cirrostra-
tus, may dbi luu thi c6 Cumulus Congestus (Cc)
va Cumulonimbus (Cb). Saitwal va cong su [17]
cling tién hanh nghién ctru phan loai may dua
trén phuong phap két hop da kénh phd, két qua
nghién ctru xac dinh dugc nhiing ving may bao
phu va phan biét duoc may theo 3 tang. Tir dit
ligu ciia v¢ tinh thé h¢ méi Himawari-8 véi 16
cac kénh anh dugc thu nhan lién tuc trong 10
phat mang nhiéu thong tin hitu ich hon vé dic
diém may, Trung tam v¢ tinh khi tugng (MSC)
ctia Co quan khi twgng Nhat (JMA) d phat trién
mot san phém bac 2 dugc goi la High-resolution
Cloud Analysis Information (HCAI) gdm dd bao
phu may, dang may, va d¢ cao may va dua vao
nghi€p vu cung vodi tir thang 7/2015 [18].

O Viét Nam, hau nhu méi chi st dung s6 liéu
anh thu tryc tiép tir vé tinh vao cong tac nghiép
vu du béo, canh béo, chua c6 nhiéu nghién cuu
st dung cac san phim din xuét dé phan tich chi
tiét vé may lién quan dén mua, dic biét 1a mua
16n cho mét khu vuc cu thé, cling nhu toan vung.
Vi nguodn s6 liéu mua GSMaP dong bo hang
gid voi s6 lidu phan tich may HCAI tir Hi-
mawari-8, nghién ctru ndy s& di sau phén tich vé
mua cho khu vuc HCM véi cac dic diém vé may
di kém, bao gdbm nhiing dic tinh vé nhiét d6 dinh
may, do cao may, va loai may. Cac tan suit va
gia tri udce tinh theo tirng gio trong ngay. Muc 2
trinh bay vé s6 lidu va phuong phap, Muc 3 1a
két qua va thao luén; va cudi cung la két luan.

2. Nguon s6 liéu va phwong phap

2.1 Khu vwce nghién cwu va cdac dot mwa
lon

Khu vyc thanh phd H6 Chi Minh thudc ving
bong Nam B9 la khu vuc c6 dia hinh kha bﬁng
phang (Hinh 1), trir phan phia bac thudc tinh
Binh phudc, nam trong ving ddc trung cua khi
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hau nhiét déi gié mua va can xich dao, nén nhiét
am phong phu, anh ning doi dao, thoi gian bic
xa dai, nén nhiét do cao [19]. Mua duogc chia
thanh 2 mua phu hop véi sy hoat dong cua 2 mua
gi6, twong phan nhau rd rét: Mua mua thuong
bét dau tir thang 5 dén thang 11, thang mua cuc
dai vao khoang thang 8-9, con mua kho xay ra tir
thang 12 dén thang 4 nam sau véi lugng mua
thang dudi 50mm. Trong bdi canh cua bién ddi

BAN BO HANH CHINH KHU VU'C NAM BO
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khi hau, dién bién thoi tiét cang tré nén phirc tap,
dac bi¢t 1a mua lon 1am anh huong dén su phat
trién ctia nhirng d6 thi 16n dudi strc ép vé do thi
hoa, dién hinh 1a khu vyuc thanh phd HO Chi
Minh. Nghién ctru str dung thong ké vé cac dot
mua 16n trong 3 nim gan day 2016-2018 cho
khu vuc nay véi chi tiét trong Bang 1 (ngudn
Trung tam KTTV QG).
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Hinh 1. Ban do do cao dia hinh khu viee Nam B¢ (trai) va Tp. Ho6 Chi Minh (phai)

Bdng 1. Théng ké cdc dot muwa trong cdc thang giai doan 2016-2018 khu viee Tp. Hé Chi Minh
(nguon: Ddc diém KTTV ciia Trung tam KTTV Quéc gia)

2016 2017 2018
Luwong mua  Mua Tp Luong mua  Mua Tp Luwong mua  Mua Tp

Thoi gian khu vuc HCM Thoi gian khu vuc HCM Thoi gian khu vuc HCM

(mm) (mm) (mm) (mm) (mm) (mm)
20-24/6; 50-150 60.5 04-06/6 30-70 19.7 01-03/6 50-100 14,8
26 -28/6; 30-80 34.6 16-17/7 30-50 19.9 01-10/8 30-80 42.0
02-04/8; 50-100 46.4 01-02/10 40-80 122.5 03-04/9 30-80 52.0
11-13/9; 50-100 56.8 12-15/9 30-80 9.3
24-28/9; 50-150 182.5 20-24/9 60-120 91.2
24-26/10 50-100 553 02-04/10 50-100 54.0

24-26/11 100-200 408.0

2.2 Sin phim mwa GSMaP

San pham mua vé tinh GSMaP (Global Satel-
lite Mapping Precipitation) dugc co quan
Nghién ctru Vi tru Nhat Ban (JAXA — Japan
Aerospace Exploration Agency) va nhdém céc
nha khoa hoc thuc hién Nhiém vu Po dac mua
(PMM — Precipitation Measuring Mission) phat

trién, cung cip mot san phim mua toan ciu véi
do phan giai cao theo khong gian va theo thoi
gian [5]. San phdm GSMaP duoc udc tinh tir sy
két hop tir s6 liéu brc xa song ngan cuia nhidu vé
tinh qui dao thdp nhu TRMM TMI, AQUA
AMSRE, ADEOS II AMSRE va DMSP SSM/I
va s6 liéu bure xa hdng ngoai GEO [20]. Vi su
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két hop d6, GSMaP bao phu trén pham vi tir
60°N dén 60°S véi do phan giai theo phuong
ngang la 0,1x0,1° va d¢ phan giai thoi gian 1a 1
gio. Mic du dit liéu GSMaP véi nhiéu phién ban
khac nhau cé tir nim 2000 dén nay, nhung dé
phu hop véi dir liéu may Himawari-8, chung t6i
sit dung GSMaP phién ban m&i nhit v-07 cho
cac thang mua mua (thang 5 - thang 11) giai
doan 3 nam 2016-2018.

2.3 San phdm phan tich may tiv Himawari-8

San pham phan tich may tir vé tinh Hi-
mawari-8 (HCAI) duoc sir dung truc tiép trong
nghién ciru nay bao gdm do cao may (CLTH),
nhiét d§ dinh may (CLTT), va cac phan loai may
bao gdm: Khong may (Clr), cumulonimbus (Cb),
cirrus (CH), middle cloud (CM), cumulus (Cu),
stratocumulus (Sc), stratus/fog (St/Fg) va dense
cloud (Dense). San pham HCAI c6 d6 phan giai
1 x 1 km va mdi 10 phat mot anh tir 00-10 UTC,
mg v6i thoi gian cé cac anh & kénh thi pho.
Nghién ctru nay str dung dit liéu day du trong 3
nam tir thang 5 dén thang 11, sau khi tich hop
thanh dir liu gio [21, 22].

2.4 Phwong phdp xir Iy va tinh tin sudit

GSMaP va HCAI dugc xtr ly thanh bd dir licu
ddng bd cho khu vuc bao phu khu vuc HCM
nhu trén Hinh 1 (dnh nho). Gié tri cia khu vuc
dugc tinh bang trung binh cac gi tri pixel tai
mdi thoi diém dé tinh cc chi s6 vé tan sudt va hé
s6 twong quan nhu sau:

Tan suat xudt hién mua gio:

m; * 100
fi=—— (1)

Trong d6 f; 1a tan suat mua tai gio i, voi m; la

Rain frequency for HCM during May-November- thresold of 0.3 mm/h
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s6 1an xut hién mua, trén tong s 1an tinh n; (bao
gd6m ca mua va khong mua) tai thoi diém i. Khi
do, tong s6 tan suat & 24h khong nhat thiét bang
100%.
Céch tinh thtr 2 13 tAn suat mua tai gio i, trén
tong s quan tric dugc mua trong 24h, nhu sau:
_ m; x100 (2)
M
Trong d6 M sé la tong s6 1an quan tric mwa
trong 24h, va tong sb tan suét trong 24h s& bang
100%.
Heé sb tuong quan Pearson (CC hay r):

o ELG-0)0-0)
Jzy;l(ci _ GRS, (0; — 02

Trong d6 n 1a s6 miu danh gia (d6 dai chudi
thoi gian); Gi 1a gia tri cua mdt dai luong; Oi 1a
gia tri dai luong tinh twong Gmg. Hé sb tuong
quan cho biét mirc 6 hoa hop cta 2 chudi sd
lidu. Cac gia tri nam trong pham vi chay tir —1
dén +1, trong d6 + 1 biéu thi hai bién sé c6 mbi
tuong quan tuyét d6i co thé va 0 chi hai bién s6
khong c6 lién hé gi véi nhau.

3. Két qua va thao luin

3.1 Pdc diém va tan sudt mwa gio

Tan suit mua cho riéng khu vuc HCM duoc
wéc tinh cho riéng timg thang va cho tong hop
cac thang. Gid tri cuong do mua trung binh theo
gi0 cling duoc tinh toan cho nhiing ngay mua
cua tung cac thang cua Bang 1. Gia tri dugc tinh
theo ngudng nhan biét mua 4 0.3mm/h, dé dam
bao gia tri nay chiac chin c6 mua. Két qua tan
sudt mua theo gid cho khu viee HCM biéu dién
trén Hinh 2a va cuong do mua trung binh theo
gi0 trén Hinh 2b.

Mean Rain rate for HCM during May-November- thresold of 0.3 mm/h

(b)

3)

124

10

8

Rain (mm/h)

T T T T T
0 5 10 15 20
Time (UTC)

Hinh 2. (a) Tan sudt muwa theo gio (thang 5 - thang 11); (b) Cwong dé mua trung binh theo gic
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Hinh 2a cho két qua tring hop véi nhan dinh
tir biéu dién khong gian vé tan sudt xudt hién
mua 16n nhit trén khu vuc HCM nam trong
khoang 09-12 UTC (16-19h). Tuy nhién, gia tri
cuong do mua trung binh cho théy 2 cuc dai, mot
¢ trong khoang 08 UTC (15h) va cuc dai thu 2 &

Rain frequency for HCM - thang 5

BAI BAO KHOA HQC

14 UTC (21h). C6 kha nang, diéu nay lién quan
dén viéc xuit hién mua & cac thang khéc nhau Ia
khac nhau, nén chting t6i tinh riéng cho tirng
thang. Hinh 3 14 tin suat mua theo gid cho cac
thang 5 dén thang 10.

Rain frequency for HCM - thang 6
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Rain frequency for HCM - thang 7
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Rain frequency for HCM - thang 9
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Hinh 3. Tan sudt miea theo gic cho ting thang (tir thang 5 dén thang 10)

Céc d6 thi cho thiy, tan suat mua 16n sudt
hién sém hon ¢ cac thang 5 va 6 (khoang 07-08
UTC), trong khi cac thang cudi mua mua cé tan
sudt mua 16n kéo dai mudn hon (09-15 UTC).
Céc gio tir 00-05 UTC gan nhu khong xuat hién
mua & tat ca cac thang, sau 20 UTC, tan suét
mua cling gidm di nhanh chéng. Cuong d¢ mua

trung binh theo gid ctua cac thang tuong ung
(thdng 5 - thang 10) cling chi ra cuong do mua
cuc dai xudt hién som nhét & thang 5, tai 07
UTC, va mudn hon & céac thang 9 va 10, sau 15
UTC. Do véy, két qua trung binh cua tat ca cac
thang ciing cho théy 2 cuc dai vé cuong do mua
& hai thoi diém khac nhau. Két qua nay co thé
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do sy phat trién ctia cac hé thong may gy mua
anh hudng dén HCM khac nhau. Do vay, dac
diém vé may va tan sudt xuit hién cua may s&
dugc xem xét ¢ phan tiép theo.

3.2 Tan sudt xudt hién cdc logi mdy

Trén vung gidi han cua khu vuc HCM, céc
dic diém may va luong mua dugc qui vé 6 ludi
ctia anh Himawari-8 dé xem xét vé dic tinh cac
mAy xuét hién trong nhiing ngay c6 mua, va tinh
chit cia may thé hién trén cac kénh anh. Két qua
sO 1an timg loai may xuét hién tai cac thoi gian
tr 00-10 UTC duoc téng hop cho cac thang 5
dén thang 11 trén Hinh 4. Trong d6, tan suat
dugc tinh trén tong sé lan xuat hién ¢ tat ca cac
loai may va tat ca cac gio tir 00-10 UTC.

20

o 1 2 3 4 5 6 7 8 9 10
ECi mCs

Cb MAc mAg BNs ECy ESc HSt
Hinh 4. Tan suat xuat hién cac loai may theo
gio cua cac thang 5-11

RO rang, c6 sy bién ddi theo gio cua tan suat
xuét hién cac loai my, thap nhat ¢ 01Z, ting dan
va dat cuc dai ¢ thoi diém 08 UTC. Cung véi xu
thé ting d6 1a sy gia ting rd rét cua cac loai may
Cb, Sc, As, va Ci, voi gia tri cuc dai cua tan xuAt
cua Cb la 5.42% va cua Cs 1a 5.17% tai 09 UTC.
Nhu vay, ¢ thé khang dinh loai may chiém wu
thé trén khu vue HCM 1a may Cb va Cs, véi tan

TAP CHI KHI TUQNG THUY VAN

suat xuat hién ting dan tir khoang 04 UTC dén
luc dat cuc dai vao 09 UTC, trong do, may Cb
chiém tong tan suat trong ngay 14 gan 30%, tiép
sau la Cs va Ci voi khoang 27% va 15%, cac
may Ns, Cu, Sc, St c6 téng tan suat dudi 5%.
3.3 Ddc diém trung binh ciia tirng logi may
Cac gia tri tuong ung vé cuong do mua
GSMaP va gia tri cua cac kénh anh Himawari-8
cling dugc tinh toan cho ting nhan dang loai
may, rng va&i tung gio cua dit liéu anh tur 00-10
UTC (Hinh 5). Két qua cho thay, may Cb twong
mg voi cudong d6 mua 16n nhat & tit ca cac
thang, turong tng vai gia tri phan xa cua kénh B3
(0.64 um) I6n nhat, gia tri nhiét do Tb cua kénh
Tb08 (6.2 pm) va Tb13 (10.4 pm) 1a nho nhat,
ddng thoi hiéu giita hai kénh (Tb13-Tb08) 1a bé
nhat. Gia tri cuong d6 mua trung binh ciia may
Cb 16n nhét vao thang 5 va thang 6, giam dan va
nho nhét 13 thang 10. Twong Gmg véi may Cs 1a
cuong do mua 16n thir 2, véi gia tri trung binh
16n nhat vao thang 5, giam dan theo cac thang
va ciling thap nhét vao thang 10. Cac may N,
Cu, Sc, va St, hiu nhu khong gay mua, mac du
gia tri albedo trung binh cua Ns va St tuong
duong véi albedo ctia may Cb, tuy nhién gia tri
nhiét d6 cua cac kénh Tb08 va Tb13 cua cac loai
mAy ndy rat 16n va chénh léch giira 2 kénh nay
thé hién rat rd sy kho coa tﬁng trung va tﬁng cao
ctia khi quyén, chic chin may ¢ tang thap. Cac
may Ac va As cling cho mua nhung nhin chung
v6i cuong do thap, dic biét cac thang 8, 9, 10.
Ngac nhién la, may Ci dugc xac dinh véi cuong
dd mua trung binh kha 16n, chi sau Cb va Cs
trong thang 5, khi khong 1o sy chénh I¢ch gitra 2
kénh Tb13 va Tb08. Hodc c6 thé may Ci bi xac
dinh sai, khi van con lan giita cic may Cb tda ra.
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GSMaP vs Albedo and Tb (May)
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GSMaP vs. albedo and Tb (July)
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GSMaP vs albedo and Tb (September)
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GSMaP vs. Albedo and Tb (June)
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GSMaP vs albedo and Th (August)
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GSMaP vs. albedo and Tb (October)
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Hinh 5. Gia tri trung binh cua GSMaP, albedo (b3) va Tb0S8, Th13 tuwong wng voi
cac logi mdy theo thang

Céc dic tinh may bao gdbm dé day quang hoc
cua may (CLOT), nhi¢t d§ dinh may (CLTT), va
dd cao may (CLTH) cling duogc tinh trung binh
cho cac thang theo ting loai may nhu va tong
hop cuia tit ca cac thang nhu trén Hinh 6. Két qua
cho thiy do diy quang hoc ctia may Cb la dic
biét 16n, sau d6 dén Ns va St, céac gia tri nay hoan
toan khac biét voi gia tri do cao dinh may, nhu
Cb, Cs, Ci, c6 do cao dinh may tuong déng

nhung d6 diy quang hoc hoan toan khac nhau.
Nhu vay, chi c6 may Cb la twong ung vdi do cao
mady 16n 1 d6 day quang hoc 16n va nhiét d6 dinh
may thap nhat. Khi d6, ta c6 cac kénh anh Tb08
va Tb13 14 gia tri nhiét do thap nhét, va albedo &
kénh Tb03 1a 16n nhat. Cac dic tinh nay dong
thoi str dung dé bd xung cho nhau dé phan tich
may cho cac hé thong mura 16n ctia khu vie Nam
b¢ 1a rat hitu ich.
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Hinh 6. Ddc tinh may trung binh tng voi tung loai may khu viee Tp. HCM

3.4 Twong quan giira mwa va cdc ddc tinh
mdy trén anh Himawari-8

Hé s6 tuong quan gitta GSMaP véi ting kénh
anh cho céac loai may gdy mua nhu trong Bang
2, v6i ngudng nhan biét mua 13 0.1 mm/h. Két
qua chung cho thdy, cuong d6 mua tuong quan
nguoc voi gia tri nhi¢t do cua cac kénh nhiét va

tuong quan duong voi cac kénh albedo, nhung
gia tri tuyét dbi hé sé twong quan 16n nhit véi
cac kénh Tb08 va twong dbi 16n giéng nhau véi
cac kénh tir Tb13-Tb16. May Cb va Cs c6 hé s6
twong quan tot nhat gitta GSMaP va cac kénh
Tb, nhung lai trong quan thap hon véi albedo so
vOi Ns.

Badng 2. Hé s6 tuwong quan giita GSMaP va cdc kénh anh Himawari-8 cho mdy gdy mwa & khu vue

Tp Ho Chi Minh
b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15 b16
Cs 0.13 0.14 0.16 0.09 -0.12 0.0 -026 -040 -040 -040 -040 -038 -040 -040 -0.39 -0.39
Cb 0.09 0.09 0.09 0.07 0.05 022 -0.07 -044 -044 -042 -041 -0.39  -041 -0.41 -0.41 -0.42
As 0.08 0.08 0.08 0.03 -008 -0.02 -0.20 0.03 0.00 -0.05 -0.19 -0.19 -0.19 -0.18 -0.15 -0.13
Ns 017 0.17 0.18 0.12 -0.14 -0.07 -0.38 -0.01 -0.07 -0.16 -037 -0.37 -039 -040 -0.38 -0.35

4. Két luin

Céc dit liéu mua tir vé tinh GSMaP két hop
v6i cac san phdm mAay va cac kénh anh cua Hi-
mawari-8 da cho phép nghién ctru sau vé cac dic
diém cta nhitng loai may gdy mua trén anh vé
tinh cho khu vuc HCM, tr viéc xac lap cac tan
suét xuat hién mua theo gio, va tan suét cac loai
may theo gio vdi cac dac tinh ctia may, nhu nhiét
d6 dinh may, do cao may va do diy quang hoc
may.

Tir nhitg két qua phan tich may trong mua
mua ctia nghién ctru cho thay:

- Dic diém vé tan suat mua gid trong mua
mua (thang 5- thang 11) cho khu vgc HCM véi
cuc dai trong khoang 09-12 UTC, nhung gia tri
vé cuong d6 mua trung binh gid ¢ 2 cuc dai ¢
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khoang 08 UTC (15h) va cuc dai thu 2 ¢ 14 UTC
(21h), lién quan dén cuong d6 mua cuc dai xut
hién sém nhit ¢ thang 5, tai 07 UTC, va mudn
hon ¢ cac thang 9 va 10, sau 15 UTC.

- Pic diém vé may trén khu vuc HCM cho
thdy c6 su bién thién theo gid ctia tan suat may,
dac biét 1a cac loai may gay mua nhu Cb, Cs, As,
va dat cuc dai vao khoang 09 UTC.

- Tuong quan gilra dac tinh may va mua 16n
cho khu vire HCM cho thdy may Cb tuong tng
v6i cac dic tinh d6 diy quang hoc 16n, d6 cao
may 16n va cho mua 16n nhat. May Cb giy mua
16n ¢6 twong quan tot nhat giita cuong d6 mua tir
GSMaP v6i cac kénh nhiét Tb08 va Tb13.

Lan dau tién nhitng déc tinh chi tiét lién quan
dén timg loai may c¢6 kha ning mua cho mot khu
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vuc, cu thé 1a Tp. HO Chi Minh dugc phéan tich  c6ng cu tham khéo dé theo ddi nhitng hé thong
theo timg gio trén co so két hop gitra anh may  may gay mua I6n, hd tro cho viée canh bao va du
va san pham may tir Himawari-8 voi GSMaP.  béo kip thoi phuc vu phong chéng thién tai.
Pay la nhiing co s quan trong dé c6 dua ra cac

Loi cam on: Bai bdo duoc hoan thanh nho s ho tro cia Dé tai “Nghién curu xay dung hé théng
nghiép vu dy bdo dinh lwong muwra khu viee Nam Bé va canh bao mwa lon han cuc ngcfn cho thanh
phé Ho Chi Minh”’, md s6 KC.08.14/16-20. Dt liéu GSMaP dwoc cung cdp boi Chwong trinh Nhiém
vu do mura toan cau cia Co quan Héang khéng Vii tru Nhdt ban (JAXA), dir liéu muwa HCAI do co
quan Khi twong Nhdt ban (JMA) cung cap
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STUDY ON THE ASSOCIATION OF CLOUD CHARACTERISTICS
WITH HEAVY RAIN FOR HO CHI MINH USING HIMAWARI-8 AND
GSMaP DATA

Pham Thi Thanh Nga!
'Vietnam National Space Center - VAST

Abstract: Using combined data of HCAI cloud analysis(High-resolution Cloud Analysis Infor-
mation) extracted from Himwari-8 satellite and GSMAP (Global Satellite Mapping of Precipita-
tion) of JAXA, this study focuses on analyzing characteristics of clouds causing heavy rain and their
correlation for Ho Chi Minh City during the period 2016-2018. The characteristics of frequency of
rain and hourly rainfall intensity were estimated corresponding to the frequency of clouds and sta-
tistics of characteristics for different cloud types. The results showed that diurnal variations of rain-
fall frequency and intensity are consistent with occurrence frequencies of Cb, Cs and As clouds. In
particular, Cb cloud with characteristics of the largest optical thickness, the highest cloud top re-
sulted in the highest rainfall. The Cb cloud, which was associated with heavy rain, showed the best
correlation between the intensity of GSMaP rain with the temperatures of Tb08 and Th13 images of
Himawari-8 satellite.

Keywords: Rain and cloud frequency, GSMaP, Himawari-8, cloud property.
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NGHIEN CUU XAY DUNG PHAN MEM TiNH TOAN CHI
SO CHAT LUQNG NUOC WQI CHO LUU VUC
SONG SEREPOK

Huynh Pha'

Tém tit: Chi s6 chat luwong nuoc Water Quality Index (WQI) la mot chi s6 dwoc tinh todn tir cac
théng s6 quan trdc chat lwong nude, ding dé mé ta dinh leong vé chat lwong nwde va kha ning sie
dung ciia nguon nuée dé dwoce biéu dién qua mét thang diém. Hién nay cé rdt nhiéu quoc gia/ dia
phirong xdy dung va dp dung chi s6 WOIL Théng qua mot mé hinh tinh todn, tir cdc thong sé khdc
nhau pH, DO, BODs, COD, NH,*, PO.*, Coliform...ta thu dwoc mét chi sé duy nhat. Sau dé chdt
lirong miede cé thé dwoc so sanh véi nhau théng qua chi s6 WOI. Theo Quyét dinh 879/0D-TCMT,
ngay 01 thang 7 nam 2011 ciia Tong cuc Méi truong. Bai bdo trinh bay, bang cong cu tin hoc tdc
gid dd nghién cieu va xdy dung phan mém WQOI_Serepok nham tinh todn nhanh chi sé chdt lwong

miede WOI, gép phan vio cong tac quan Iy chdt heong nude song Serepok.
Tir khéa: Chdt lwong nwée, WOI, Chiu tdi, Song Serepok, phan mém WQI_Serepok.

Ban Bién tdp nhan bai: 15/04/2019  Ngay phan bién xong: 20/5/2019 Ngay dang bai: 25/06/2019

1. Pit van dé

Ttr khi “S6 tay huéng dan tinh toan chi sb
chét luong nuéc” duge ra doi theo Quyét dinh
879/Qb-TCMT, ngay 01 thang 7 nam 2011 cta
Toéng cuc Mai truong thong qua chi sd chét
lugng nude (WQI) thi cong tic danh gia chét
luong nuée duogc thuc hién mot cach dé dang,
cac két qua danh gia phan nao di dap tng dugc
bt tranh vé hién trang chét luwgng nudce cho toan
luu vue séng thong qua cac vi tri quan tric.
Trong Quyét dinh da trinh bay rat cu thé cach
thie thuc hién tinh toan chi s WQIL bang
phuong phap tinh toan thong ke.

Hién nay, khi chat lugng tai nguyén nudc mit
6 nhiéu luu vuc séng dang trong tinh trang bi suy
thoai, anh hudng rat 16n dén viéc khai thac, sir
dung tai nguyén nudc. Ciing chinh ly do d6 ma
da co rat nhiéu cac du an, cac nghién ctru danh
gia chat lugng nude nham dé xuat cac giai phap
quan 1y, khai thac hop 1y ngudn tai nguyén nudc

"Truong Dai hoc cong nghé TP Ho Chi Minh
Email: h.phu@hutech.edu.vn

cho mdi luu vuc song. Viéc danh gia hién trang
chat luong nudc thuong duge thuc hién bang
phuong phap thong ké dura theo s6 liéu quan tric
hang nam, hodc s lidu qua nhiing dot khao sat
thuc dia. Muc dich nghién ctru str dung chi )
WQI nham: (1) Panh gia nhanh chat luong nudc
mat luc dia mot cach téng quat; (2) Co thé duogc
su dung nhu mot nguén dit liéu dé xay dung ban
d6 phan vung chat lwong nuée; (3) Cung cip
thong tin moi trudng cho cong dong mot cach
don gian, dé hiéu, truc quan; (4) Nang cao nhan
thirc vé méi trudng.

2. Phwong an nghién ctru

2.1 Gidi thiéu vé luu vue nghién ciru

Luu vic Serepok bao gdm: Phan 16n dién tich
tinh Pak Lak (10.400km?), mot phan dién tich
tinh Pk Nong (3.600km?), mot phan dién tich
tinh Gia Lai (2.900km?2) Mt phan nho dién tich
tinh Lam Pong (1.300km?). Tong dién tich luu
vuc trong lanh thd Viét Nam 1a 18.264 km?.
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Hinh 1. Luu vuc song Sérépok

2.2. Thu thép va xie Iy 56 liéu

S4 liéu thu thap duoc 1a két qua quan tric cta
Trung tAm quan tric méi truong, dé tai nghién
ctru voi Phong Tai nguyén nude S& Tai nguyén
moi truong Pak 13k, qua cic nim 2016, 2017,
2018, 2019. Chon loc cac thong s6 quan trong tir
céc tai liéu cua tinh. Xt 1y va phan tich cac sb
li¢u thu thap duoc.

2.3. Phwong phadp khdo sat

Tién hanh khao sat thuc té tai vi tri dja ban
nghién curu, tap trung vao cac vi tri tap trung khu
dan cu, khu cong nghép, noi c6 luu lugng xa thai
16n trén luu vuc song.

2.4. Phwong phap tinh toan WQI

a. Tinh toan WQI thong sb

WQI thong s6 (WQISI) dugc tinh toan cho

cac thong s6 BODs, COD, N-NHs, P-POs, TSS,
d6 duc, Tong Coliform theo cong thirc nhu sau:

9i — Diq
BP,,—BP,

i+1

WQI, = (BPi+1 - Cp)+ i (1)

Trong d6 BP; 1a nong d6 gidi han dudi cua
gia tri thong sb quan trac duge quy dinh trong
bang 1 tuong Gmg voi mirc I; BPii 1a Nong do
gi6i han trén cua gia tri thong sé quan tric duoc
quy dinh trong bang 1 twong tng voi muc i+1; q;
la gia tri WQI ¢ muec i da cho trong bang tuong
ung voi gia tri BPi; qi+1 12 gia tri WQI ¢ mure i+1
cho trong bang tuong g vai gid tri BPiv; Cp 1a
gia tri cta thong s6 quan tric dugc dua vao tinh
toan.

Bang 1. Bang quy dinh cdc gia tri qi, BP;

Gié tri BPi quy dinh di v6i timg thong sb

i qi BODs COD N-NHs  P-POs D0 duc TSS Coliform
(mg/1) (mg/1) (mg/1) (mg/1) (NTU)  (mg/l) (MPN/100ml)

1 100 <4 <10 <0.1 <0.1 <5 <20 <2500

2 75 6 15 0.2 0.2 20 30 5000

3 50 15 30 0.5 0.3 30 50 7500

4 25 25 50 1 0.5 70 100 10.000

5 1 >50 >80 >5 >6 >100 >100 >10.000

Ghi chii: Truong hop gid tri C, ciia théng so tring véi gid tri BP; dd cho trong bang, thi xdc dinh
dwoe WOI ciia théng sé chinh bang gid tri q: twong ing.
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* Tinh gia tri WQI ddi vé6i thong sé6 DO
(WQIDO) dugc tinh toan thong qua gia tri DO
% bao hoa.

Budc 1: Tinh toan gia tri DO % bao hoa:

- Tinh gi4 tri DO bao hoa:

DOvio hoa = 14.652 - 0,41022T + 0,0079910
T2-0,000077774 T? (2)

Trong do6 T la nhiét o moi trudong nudce tai
thoi diém quan tric (°C).

- Tinh gia tri DO % bao hoa:
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DO%bao hoa= DOnsa tan/DObio hoa™ 100 3)
DOhoa wan 12 gia tri DO quan trac dugc (mg/1)
Budc 2: Tinh gia tri WQIDO:

i1 — 9
BP. BP.

i1 i

WQI, = (C,-BP )+q,

4)

Trong d6 C, la gia tri DO% bao hoa; BP;,
BPi+1, qi, qi+1 12 cac gid tri twvong rng voi muc i,
i+1 trong Bang 2.

Bdng 2. Bang quy dinh cdc gid tri BP; va q; @6i v6i DO% bio o

i 1 2 3 4 6 7 8 9 10
BP; <20 20 50 75 112 125 150 200 >200
qi 1 25 50 75 100 100 75 50 25 1

1; Néu 20 < gia tri DO% bao hoa < 88 thi WQIpo
dugc tinh theo cong thuc 2 va str dung Bang 2;
Néu 88 < gia tri DO% b nsa < 112 thi WQIDO
bang 100; Néu 112 < gia tri DOY% biohoa < 200 thi
WQIbo dugc tinh theo cong thirc 1 va st dung
Béng 2; Néu gia tri DO% biohoa > 200 thi WQIpo
bang 1.
* Tinh gia tri WQI ddi v6i thong s6 pH
Bdng 3. Bang quy dinh cdc gid tri BP: va q: doi
véi thong sé pH

Néu gid tri DO% biohoa < 20 thi WQIbo bang

I 1 2 3 4 5 6
BP; <55 55 6 8.5 9 29
qi 1 50 100 100 50 1

Néu gia tri pH < 5,5 thi WQIu bang 1; Néu
5,5 < gia tri pH < 6 thi WQI,n dugc tinh theo
cong thie 2 va sir dung bang 3; Néu 6 < pH <
8,5 thi WQIu bang 100; Néu 8,5 < pH < 9 thi
WQIu dugc tinh theo cong thirc 1 va su dung
bang 3; Néu gié tri pH > 9 thi WQIu bang 1.

b. Tinh toan WQI

Sau khi tinh toan WQI dbi voi tung thong sd
néu trén, vi¢c tinh toan WQI dugc ap dung theo

cong thirc sau:

1/3

WQI=

WQL, { 1

5 12 '|
o0 > WQI,x E;WQbe WQ1¢J

54

)

Trong do6 WQIa la gia tri WQI da tinh toan
dbi vi 05 thong s6: DO, BODs, COD, N-NHa,
P-POs; WQI, 12 gia tri WQI d tinh toan ddi véi
02 thong sb: TSS, do duc; WQI. 1a gia trj WQI
da tinh toan ddi v6i thong s6 Tong Coliform;
WQIu 12 gia tri WQI da tinh toan dbi vei thong
s6 pH (Gia tri WQI sau khi tinh toan s& dugc 1am
tron thanh s6 nguyén).

2.5. Phwong phap tw dong hoa tin hoc

Xay dung phan mém WQI Srepok bing
ngon ngt Visual Basic 6.0, sit dung cho moi loai
hé diéu hanh Widowns XP, 7, 8 hodc 10...

2.6. Phwong phdp so sanh, danh gia

So sanh chi s6 chat luong nudc di dugc tinh
toan voi bang danh gia. Sau khi tinh toan duogc
WQI, str dung bang xac dinh gia tri WQI tuong
tmg voi muc danh gia chat lugng nude dé so
sanh, d4nh gi4, cy thé nhu sau:
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Bdng 4. So sanh chi s6 chat lwong nweée da dwoc tinh todn véi bang danh gid

Gia tri WQI Mirc danh gia chét luong nude Mau

91 - 100 Str dung tdt cho muc dich cép nudc sinh hoat Xanh nudce bién

76 - 90 SI’I du'rAlg ch(? myc (?1ch cap nude sinh hoat nhung can Xanh I4 cay
cac bién phap xtr Iy phu hop

51-75 Str dung c,ho muc dich tudi tiéu va cac muc dich tuong Vang
duong khac

26 - 50 Str dung c,ho giao thong thily va cac muyc dich tuong Da cam
duong khac

0-25 Nudc 6 nhiem nang, can cac bién phap xir 1y trong D6

tuong lai

3. Két qua nghién ctru

3.1. Phin mém tin hoc héa WQI _Serepok

Phan mém hién “WQI_Srepok” dugc xdy
dung bang ngdn ngit Visual Basic 6.0, do vay nd
6 tinh tuong thich cao, sir dung cho moi loai h¢
diéu hanh: WINDOWS XP, 7, 8 hoic 10....

Giao dién cua phﬁn mém duoc thé hién trén
hinh 2. Hé théng khdi diéu hanh ctia phan mém
bao gdm:

- Khéi “Chon chi tiéu”: Py 1a phan lya chon
cac chi tiéu dé tinh toan chi s6

WQI. Theo sb lidu diéu tra, c6 sb liéu cta chi
tié€t nao “tich” vao chi tiéu do;

=B B

8 Tish tsancht kg e

PHAN MEN TINH TOAN CHAT LUGNG NUGC CHO LUU VUC SONG SEREPOK

Chon chi tidy
e
Nuietdos m [
Boms: - [
comr [

b gida
W i uag ok che ik bt

gy dooc cheniak s phis quu vl

NNBGC [
PP [
s [
Doduwe: m [
Coliform: [
pi: © kS
Tinh toan |

LY

:::::::

Theat

Hinh 2. Giao dién ciia phan mém
WQI Serepok

- Khéi “Ban d6 luu vuc song”: Pay 1a ving
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lga chon cac vi tri quan tric chat luong nudce trén
luu vuc séng Serepok, dong thoi ciing 1a ving
hién thi két qua Chat luong nudc theo cac cap do
khac nhau;

- Khéi “Nut 1énh thuc hién” bao gém:

+ Nut “Tinh toan”: Liy dit liéu va tinh toan
chi s6 WQL

+ Nut “Hién thi”: Hién thi két qua trén Chat
lwong nudce ban do.

+ Nut “Thoét”: Tit chuong trinh

3.2. Code ciia phan mém

Private Sub Tinhtoan Click()

Dim Out As String, ExaT1 As String, ExaT2
As String, ExaT3 As String, FInput As String

Dim BOD(5) As Variant, COD(5) As Vari-
ant, NH4(5) As Variant, PO4(5) As Variant

Dim WQI1(5) As Variant, NTU(5) As Vari-
ant, TSS(5) As Variant, CLF(5) As Variant

Dim WQ2(10) As Variant, WDO(10) As
Variant, WQ3(6) As Variant, pH(6) As Variant

Dim WQIBOD As Variant, WQICOD As
Variant, WQINH4 As Variant, WQIPO4 As
Variant

Dim WQINTU As Variant, WQITSS As
Variant, WQICLF As Variant, Txt As Variant

Dim DOBH As Variant, DOPBH As Variant,
WQIDO As Variant, WQIpH As Variant

Dim WQI As Variant, WQI1 As Variant,
WQI2 As Variant, dem As Variant

Dim Tx1 As Variant, Tx2 As Variant, Tx3 As
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Variant, Tx4 As Variant, Tx5 As Variant

Dim Tx6 As Variant, Tx7 As Variant, Tx8 As
Variant, Tx9 As Variant, Tx10 As Variant

Out = App.Path & "\WQIL.DXT"

ExaTl = App.Path & "\ExaT1.DXT"

ExaT2 = App.Path & "\ExaT2.DXT"

ExaT3 = App.Path & "\ExaT3.DXT"

FInput = App.Path & "\CLN.txt"

Open ExaT1 For Input As 1

Fori=1To5

Input #1, WQ1(i), BOD(i), COD(i), NH4(i),
PO4(i), NTU(i), TSS(i), CLE(1)

Next

Close (1)

Open ExaT2 For Input As 1

Input #1, WDO(1), WDO(2), WDO(3),
WDO(4), WDO(5), WDO(6), WDO(7),
WDO(8), WDO(9), WDO(10)

Input #1, WQ2(1), WQ2(2), WQ2(3),
WQ2(4), WQ2(5), WQ2(6), WQ2(7), WQ2(8),
WQ2(9), WQ2(10)

Close (1)

Open ExaT3 For Input As 1

Input #1, pH(1), pH(2), pH(3), pH(4), pH(5),
pH(6)

Input #1, WQ3(1), WQ3(2), WQ3(3),
WQ3(4), WQ3(5), WQ3(6)

Close (1)

Open FInput For Input As 1

'Flat pH TSS DODUC DO BOD5 COD
NH4 PO43 Coliforms T

Input #1, Tx1, Tx2, Tx3, Tx4, Tx5, Tx6, Tx7,
Tx8, Tx9, Tx10

Close (1)

If Check1.Value Then

Textl.Text = Tx4

Text2. Text =Tx10

DOBH = 14.652 - 0.41022 * Text2.Text +
0.007991 * Text2.Text * Text2.Text -
0.000077774 * Text2.Text * Text2.Text *
Text2. Text

DOPBH = Val(Textl.Text) * 100 / DOBH

If (Val(DOPBH) < Val(WDO(1))) Then

WQIDO =1

Elself (Val(DOPBH) >= Val(WDO(10)))
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Then
WQIDO =1
Else
Fori=1To9
If (Val(DOPBH) >= Val(WDO(i))) And
(Val(DOPBH) < Val(WDO(i + 1)))) Then
WQIDO = (WQ2(@i + 1) - WQ2(i)) *
(DOPBH - WDO(i)) / (WDO( + 1) - WDO(1)))
+WQ2(i+1)
End If
Next
End If
Else
WQIDO =0
End If
If Check3.Value Then
Text3.Text = Tx5
If (Val(Text3.Text) < Val(BOD(1))) Then
WQIBOD =100
Elself (Val(Text3.Text) >= Val(BOD(5)))
Then
WQIBOD =1
Else
Fori=1To4
If ((Val(Text3.Text) >= Val(BOD(i))) And
(Val(Text3.Text) < Val(BOD(i + 1)))) Then
WQIBOD = (WQI1(i) - WQI(G + 1)) *
(BOD(i + 1) - Text3.Text) / (BODG + 1) -
BOD())) + WQI1(@ + 1)
End If
Next
End If
Else
WQIBOD =0
End If
If Check4.Value Then
Text4.Text = Tx6
If (Val(Text4.Text) < Val(COD(1))) Then
WQICOD =100
Elself (Val(Text4.Text) >= Val(COD(5)))
Then
WQICOD =1
Else
Fori=1To4
If ((Val(Text4.Text) >= Val(COD(i))) And
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(Val(Text4.Text) < Val(COD( + 1)))) Then
WQICOD = (WQI(1) - WQI@G+ 1)) *
(COD@ + 1) - Text4.Text) / (CODG + 1) -
COD(i))) + WQI1@G+ 1)
End If
Next
End If
Else
WQICOD =0
End If
If Check5.Value Then
Text5.Text = Tx7
If (Val(Text5.Text) < Val(NH4(1))) Then
WQINH4 =100
Elself (Val(Text5.Text) >= Val(NH4(5)))
Then
WQINH4 =1
Else
Fori=1To4
If ((Val(Text5.Text) >= Val(NH4(i))) And
(Val(Text5.Text) < Val(NH4(i + 1)))) Then
WQINH4 = (WQI1(1) - WQI1@G + 1)) *
(NH4(@G + 1) - Text5.Text) / (NH4(i + 1) -
NH4(i))) + WQI1(@{ + 1)
End If
Next
End If
Else
WQINH4 =0
End If
If Check6.Value Then
Text6.Text = Tx8
If (Val(Text6.Text) < Val(PO4(1))) Then
WQIPO4 = 100
Elself (Val(Text6.Text) >= Val(PO4(5)))
Then

WQIPO4 =1
Else
Fori=1To4

If (Val(Text6.Text) >= Val(PO4(i))) And
(Val(Text6.Text) < Val(PO4(i + 1)))) Then
WQIPO4 = (WQI1(1) - WQI1@ + 1)) *
(POA4(i + 1) - Text6.Text) / (PO4(i + 1) - PO4(1)))
+WQI@G+1)
End If
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Next

End If

Else

WQIPO4 =0

End If

If Check7.Value Then

Text7.Text = Tx2

If (Val(Text7.Text) < Val(TSS(1))) Then
WQITSS =100
Elself (Val(Text7.Text) > Val(TSS(5)))

Then

WQITSS =1
Else
Fori=1To3

If (Val(Text7.Text) >= Val(TSS(i))) And
(Val(Text7.Text) <= Val(TSS(i + 1)))) Then
WOQITSS = (WQI1(i) - WQI( + 1)) *
(TSS@A+ 1) - Text7.Text) / (TSS@i + 1) - TSS(1)))
+WQI@G+1)
End If
Next
End If
Else
WQITSS =0
End If
If Check8.Value Then
Text8.Text = Tx3
If (Val(Text8.Text) < Val(NTU(1))) Then
WQINTU = 100
Elself (Val(Text8.Text) >= Val(NTU(5)))
Then
WQINTU =1
Else
Fori=1To4
If ((Val(Text8.Text) >= Val(NTU(i))) And
(Val(Text8.Text) < Val(NTU(i + 1)))) Then
WQINTU = (WQI1(@1) - WQIG + 1)) *
(NTU@G + 1) - Text8.Text) / (NTUG + 1) -
NTU(1))) + WQI(@ + 1)
End If
Next
End If
Else
WQINTU =0
End If
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If Check9.Value Then
Text9.Text = Tx9
If (Val(Text9.Text) < Val(CLF(1))) Then
WQICLF =100
Elself (Val(Text9.Text) > Val(CLF(5)))
Then
WQICLF =1
Else
Fori=1To3
If (Val(Text9.Text) >= Val(CLF(i))) And
(Val(Text9.Text) <= Val(CLF(i + 1)))) Then
WQICLF = ((WQI1(i) - WQI1(i+ 1)) * (CLF(i
+ 1) - Text9.Text) / (CLF@ + 1) - CLF(1))) +
WQI@G+ 1)
End If
Next
End If
Else
WQICLF =0
End If
If Check10.Value Then
Text10.Text = Tx1
If (Val(Text10.Text) <= 5.5) Then
WQIpH =1
Elself ((Val(Text10.Text) > 5.5) And
(Val(Text10.Text) < 6)) Then
WQIpH = (WQ3(3) - WQ3(2)) * (pH(3) -
Text10.Text) / (pH(3) - pH(2))) + WQ3(2)
Elself ((Val(Textl0.Text) >= 6) And
(Val(Text10.Text) <= 8.5)) Then
WQIpH =100
Elself ((Val(Text10.Text) > 8.5) And
(Val(Text10.Text) <9)) Then
WQIpH = (WQ3(4) - WQ3(5)) * (pH(5) -
Text10.Text) / (pH(5) - pH(4))) + WQ3(5)
Else
WQIpH =1
End If
Else
WQIpH =0
End If
WQI1=0
dem =0
If (WQIDO <> 0) Then
WQII =WQI1 + WQIDO

dem =dem + 1

Else
WQI1 =WQIl

End If

If (WQIBOD <> 0) Then
WQI1 = WQII + WQIBOD
dem =dem + 1

Else
WQI1 =WQIl

End If

If (WQICOD <> 0) Then
WQI1 = WQI1 + WQICOD
dem =dem + 1

Else
WQI1 =WQIl

End If

If (WQINH4 <> 0) Then
WQI1 = WQI1 + WQINH4
dem =dem + 1

Else
WQI =WQI

End If

If (WQIPO4 <> 0) Then
WQI1 = WQII + WQIPO4
dem =dem + 1

Else
WQI1 =WQIl

End If

If dem <> 0 Then

WQII = (WQII / dem)

Else

WQI1 =0

End If

WQI2=0

dem=0

If (WQITSS <> 0) Then
WQI2 = WQI2 + WQITSS
dem =dem + 1

Else
WQI2 = WQI2

End If

If (WQINTU <> 0) Then
WQI2 = WQI2 + WQINTU
dem =dem + 1

Else
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WQI2 = WQI2
End If
If dem <> 0 Then
WQI2 = (WQI2 / dem)
Else
WQI2=0
End If
If (WQI1 <> 0) And (WQI2 <> 0)) Then
WQI =WQI1 * WQI2
Elself (WQI1 =0) And (WQI2 <> 0)) Then
WQI =WQI2
Elself (WQI1 <> 0) And (WQI2 = 0)) Then
WQI =WQI1
Else
WQI=0
End If
If (WQICLF <> 0) And (WQI <> 0)) Then
WQI=WQI * WQICLF
Elself (WQICLF = 0) And (WQI <> 0))
Then
WQI =WQI
Elself (WQICLF <> 0) And (WQI = 0))
Then
WQI = WQICLF

Else
WQI=0
End If
WQI=WQI"(1/3)
If (WQIpH <> 0) And (WQI <> 0)) Then
WQI = (WQI * WQIpH) / 100

Elself (WQIpH <> 0) And (WQI=0)) Then
WQI = WQIpH

Elself (WQIpH = 0) And (WQI <> 0)) Then
WQI =WQI

Else

WQI=0

End If

Open Out For Output As 2

Print #2, WQI

Close (2)

End Sub

3.3. Cdc budc swr dung

Buoc 1:

Vao thu muyc “Software WQI”, m¢ file
“CLN.txt” dé nhap cac chi s6 tinh toan WQI.
Céc chi sb lan luot 1a: pH, TSS, DODUC, DO,
BODs, COD, NHa:, PO4*, Coliforms, T°C nhu
hinh dudi day:

| CLN.t¢t - Notepad

File
7.1

Edit Format View Help

11.4 344 7.1 102

18.6 0.035 0.027 4600 215

Hinh 3. Dit liéu tinh todn chat lwong nuwée WQOI

Buoc 2:

Vao thu muc “Software WQI”, m¢ file
“WQI_Srepok.exe” dé chay phin mém

Buoc 3:

Khi phan mém hién thi 1én véi giao dién nhu
Hinh 1:

- Tich véo vi tri ¢c6 mau quan trac chét luong
nude bén khbi “Ban do luu vuc song”

- Tich vao cac thong s chét lugng nude bén
khéi “Chon chi tiéu”

- Click vao nat ‘Tinh toan” dé tinh chi sb
WQI (Hinh 3)

- Click vao nat “Hién thi” dé hién thi két qua
chat lugng nudc (Hinh 4).
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B T char g e = o
PHAN MEN TINH TOAN CHAT LUGNG NUGC CHO LUU VUC 508G SEREPOK
Chonchi titw.

Lupa chon chi titn —
Naler go: @

BODE: @

IR

POSTS Hruh P
o KS.Bisi X Troteg

chom vt quan tric

Califorme #

BN REE

e @

Niit “Tinh todn® —> T rzs]
Hien thi
Thant

Hinh 4. Tinh todn chi s6 wQI
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o x phong, quan hé quoc té va bao v¢ moi truong tai
PHAN MEN TINH TOAN CHAT LUGNG NUGC CHO LUU YU SONG SEREPOK

et — _ g 1Ay nguyén. Luu vye song hién nay da va dang
s | Witiems khaj thac tai nguyén nudc mat phuc vu nong lam
- nghiép, thuy dién... Tuy nhién TNN phan b
khong ddng déu theo khong gian va thoi gian.
Viéc tinh toan WQI theo huéng dan cua B9 tai
nguyén moi truong da dem lai nhitng thuan loi
cho viéc danh gia chét lugng nuée. Tuy nhién,
G dé cung cap nhanh chéng thong tin vé chat lugng
' nude nham dua ra cac giai phap nhanh chéng ma
khong phai tinh toan théng ké, biang phuwong
Hinh 5. Chdt lwong nude tai vi tri quan tric, phap xay dung phan mém tin hoc WQI_Serepok

ldy mau giup cho viéc tinh toan nhanh, xac dinh ngay céac
vi tri dang bi 6 nhiém trén song bang nhiing thao
tac don gian nhanh chong, khong can nhiéu sb
liéu quan tric khi nhap vao phin mém s& nhan
thdy nhiing vi tri 6 nhiém, mic do 6 nhiém. Tur
d6 dua ra nhimg quyét dinh nhanh chong kip thoi
trong cong tac quan ly chit lugng ngudn nude

i chift hrong murdic

Hitn thi két qui — % Heathi
_Thear_| s - Ml

Ghi chii: Néu muon tinh chat heong nwée cho
cac vi tri khac, thue hién lai cac buoc tir Buoc 1
dén Budrc 3.

4. Két luan va kién nghi

Luu vyc song Serepok c6 vai tro quan trong

trong phat trién Kinh té xa hdi, an ninh quoc , .
cua luu vuc song.
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RESEARCH ON THE APPLICATION OF WATER QUALITY WQI
SOFTWARE TO SEREPOK RIVER BASIN

Huynh Phu!
"Ho Chi Minh City University of Technology

Abstract: Water Quality Index (WQI) is an index calculated from water quality monitoring pa-
rameters, WQI is used to assess and quantify the water quality of water source; WQI has been em-
ployed on a scale in many areas since 2011, According to Decision 879/0D-TCMT, July 1, 2011 of
Vietnam Environment Administration. Currently, many countries have developed and applied the
WQI. Through a calculation model, from different parameters pH, DO, BODs, COD, NH,*, PO/,
Coliform ... the index of water quality will be produced. Water quality can then be compared with
each other through the WQI. This paper presents, by informatic tool, WQI Serepok software to cal-
culate water quality index, contributing to the management of water quality of Serepok River.

Keywords: Water quality, WQI, Load bearing, Serepok River, WQI Serepok software.
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MO HINH UNG DUNG CONG NGHE HO TRQ XAY
DUNG PHUONG AN QUY HOACH SU DUNG PAT

Nguyén Pic Nhin', Thai Thi Quynh Nhu?,
Ta Thi Ha2, Pam Thi Mai Oanh?

Toém tat: Mo hinh img dung cong nghé ho tro xdy dung phirong dn quy hoach sir dung dat nham

gilip cdc dia phwong ldp quy hoach sir dung dat thoi ky 2021-2030 ¢6 chat lwong, dam bao tinh kha

thi, dap ung yéu cau su dung dat dai hiéu qua, bén vitng trong diéu kién bién doi khi hau va nuoc

bién dang. Két qua nghién ciru da dé xudt quy trinh iing dung cong nghé hé tro viéc xdy dung phirong

an quy hoach sir dung dat, trong dé cé phan mém g dung cong nghé hé tro viéc xdy dung phwon
quy g g p g aung cong ng Y aung p g

dan quy hoach sir dung dat phit hop véi tinh hinh thue té cia dia phiwong, dam bdo tinh kha thi.
Tir khéa: Mo hinh irng dung cong nghé, Quy hoach sir dung dat.

Ban Bién tap nhan bai: 12/04/2019  Ngay phan bién xong: 08/6/2019 Ngay dang bai: 25/06/2019

1. Pit van dé

Hién nay, viéc iing dung khoa hoc cong nghé
tién tién trong cong tac quan 1y sir dung dat da
duoc thuc hién tai nhidu nudc trén thé gidi, cac
phan mém chuyén dung phuc vu cong tac quan
ly sir dung dét rat c6 hiéu qua. Viéc tiép thu,
chon lgc, ng dung nhiing kinh nghiém quéc té
trong viéc tng dung cac cong nghé tién tién trén
thé gi6i s& gop phin nang cao ning lyc quan 1y
nha nudc nganh Quan 1y dat dai theo hudng hién
dai. V61 muc tiéu nang cao chét luong, tinh kha
thi cia phwong an quy hoach str dung dit thi viéc
ung dung cong nghé trong cong tac quy hoach
st dung dét 1a can thiét. Chinh vi vay, trong
khuon khé cua dé tai nghién ctru khoa hoc cép
nha nudc “Nghién ctru co sé khoa hoc, dé xuit
d6i méi phuong phap luan va tng dung cong
nghé trong cong tac quy hoach, ké hoach sir
dung dit nham gop phan quan 1y, st dung tai
nguyén dat hiéu qua, bén virmg”, nhom nghién
ctru da nghién ctru xay dung “Mo6 hinh ing dung
cong nghé hd tro xay dung phuong an quy hoach
su dung dat”; day la viéc lam can thiét co y nghia
thiét thuc ddi véi cac dia phuong dé 1ap quy

Cuc quy hoach dit dai

2Vién Nghién ciru quan 1y dat dai
Email: ndnhan@monre.gov.vn;
hagiahung05@gmail.com

hoach sir dung dat thoi ky 2021-2030 ¢ chat
lugng, dam bao tinh kha thi nham sir dung dat
dai hidu qua, bén viing trong diéu kién bién doi
khi hau va nudc bién dang.

Vi1 phuong phép ing dung cong nghé GIS,
céc mo hinh toan va cac phan mém chuyén dung
trong cac budc 1ap phuong an quy hoach sir dung
dat. M6 hinh ung dung cong nghé hd trg xdy
dung phuong an quy hoach st dung dit dam bao
kip thoi cép nhat bién dong dét dai, tinh toan s
liéu dién tich chuyén muc dich st dung dét, thu
hoi dét trong phuong an quy hoach sur dung dat,
nang cao tinh kha thi cia phuong an quy hoach
sir dung dat.

2. Phuwong phap nghién ciru

- Phuong phap thu thap tai li¢u, sb liéu thu
cép: cac tai liéu thu thap & cac co quan trung
wong va dia phuong bao gom cac bao cdo, s6
liéu, tai liéu ctia cac nganh, linh vuc c6 lién quan.

- Phuong phap diéu tra, thu thap so lidu so
cép: cac bang hai, tai liéu diéu tra, phan tich, xac
dinh dinh hudng stir dung dét theo tung loai dat,
phu hop v6i muc dich va nhu cau sir dung cua
cac nganh, linh vue.Diéu tra cac thong tin, sb
lidu tai liéu, ban do c6 lién quan trong lap quy
hoach st dung dét tai dia ban thur nghiém.

- Phuong phdp mo hinh hoa: Nhom nghién
cru da tim ra cac d6i twong ma quy hoach st
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dung dat hudng ti, bao gdbm céc loai dat, cac 16p
thong tin dit liéu, ban do...phan tich sy tac dong
cac mdi lién két dé dua ra mo hinh phu hop.

- Phuong phép thuc nghiém khoa hoc: Sau
khi mo hinh hoa viéc 1ap quy hoach ké hoach st
dung dét c6 ing dung cong nghé thi dua vao thu
nghiém mé hinh cip tinh tai Nam Dinh va cip
huyén tai huyén Hai Hau tinh Nam Dinh.

- Phuong phap ké thira: Ké thira va phat trién
phan mém cta dé tai khoa hoc cép bd va mé hinh
hd tro 1ap quy hoach sir dung dét cua du an trién
khai tai Vién Nghién ctru quan 1y dat dai.

- Phuong phap chuyén gia: La phuong phap
sir dung tri tué ctia doi ngil chuyén gia dé xem
xét nhan dinh ban chét cua d6i tuong, tim ra mot
giai phap toi uu.

- Phuong phap MCA: Phan tich da chi tiéu
dugc st dung dé danh gia cac ving khong gian
phu hop voi mot muc dich st dung va dugc st
dung dé so sanh cac phuong an quy hoach.

- Phuong phap t6i wu tuyén tinh: Pugc sir
dung dé tinh toan dién tich tbi wu ciia mot sb loai
dat theo cac rang budc kém theo.

3. Két qua nghién ctru va thao luin

3.1. Mé hinh trng dung céng nghé hé tro
viéc xdy dung phwong dan quy hoach sw dung
dit

3.1.1. Pham vi cua moé hinh

Trong quy trinh 14p quy hoachstr dung dat
gém cac hang muc cong viéc, nhu: Diéu tra, thu
thap thong tin, tai liéu; Phan tich, danh gia diéu
kién ty nhién, kinh té - xa hoi va méi truong tac
dong dén viéc st dung dét; Phan tich, danh gia
tinh hinh quan 1y, sir dung dat, két qua thuc hién
quy hoach sir dung dat ky trude; Panh gia tiém
nang dat dai va xay dung dinh hudng sir dung
d4t cho 20 nam; X4y dung phuong an quy hoach
sit dung dat cho 10 nim; Xay dung bdo céo
thuyét minh tong hop, hé thong ban dd va cac tai
liu co lién quan; Tham dinh, phé duyét quy
hoach st dung dat.

Trong pham vi cua dé tai, viéc ung dung cong
nghé duoc thuc hién hd tro trong hang muc cong
viée xay dung phuong an quy hoach sir dung dat,
bao gdm cac ndi dung sau:

- Lya chon vi tri tdi wu ddi v6i mot sd loai
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dat, tinh toan hiéu qua phuong an quy hoach st
dung dat tdi wu.

- Tinh toan nhu cau st dung d4t va hd tro trich
xuét hé théng biéu quy hoach theo quy dinh;

- X4y dung va trich xuit ban d6 quy hoach sir
dung dat, ban d6 chuyén d&, ban d6 dinh huéng
sir dung dat theo ding quy pham vé ban do;

3.1.2. Yéu cau thong tin dau vdo ciia mé hinh

Dé c6 thé ung dung dugc cong nghé hd tro
xdy dung phuong an quy hoach sir dung dét thi
thong tin, dit liéu dau vao phai dap tng duogc cac
yéu ciu thong tin ddu vao gdm nhom dir lidu
thudc tinh va dir liéu khong gian; dam bao mbi
quan hé topology gitta cac d6i tugng.

3.1.3. Pé xudt quy trinh iing dung cong nghé
hé tro viéc xdy dung phwong dn quy hoach sir
dung dit

Trén co so nghién ciru khoa hoc va thyc tién,
nhom nghién ctru dé xuét quy trinh Gng dung
cong nghé hd tro viée xay dung phuong 4n quy
hoach str dung dét trong d6 c6 thiét ké phan mém
tmg dung cong nghé hd tro viéc xiy dung
phuong 4n quy hoach sir dung dit. Quy trinh
gdm céc budc cong viée nhu sau (phu luc 1):

1. Buéc 1: Thu thip théng tin va chuin héa
div ligu dau vao

a) Théng tin diF liéu dau vao

Tién hanh thu thap va phén loai thong tin, dir
liéu dau vao theo thudc tinh va khong gian:

al) Nhom dit liéu thudc tinh:

- Nhom théng tin vé cac chi tiéu hién trang
va dinh hudng chién lugc phat trién kinh té, xa
hoi;

- Nhom thong tin vé tiém ning dat dai, muc
d6 thich hop va cac yéu t6 han ché tac dong st
dung dat;

- Nhém thong tin vé hién trang str dung dat,
bién dong dét dai;

- Nhom théng tin vé dinh muc st dung dat va
tién bo khoa hoc cong nghé c6 lién quan dén viéc
su dung dat;

- Nhom thong tin vé cac nhu clu st dung mot
s6 loai dat dac thu cua dia phuong.

a2) Nhom dir liéu khong gian:

Céc dir liéu khong gian can thu thap bao gdm:
ban do hién trang st dung dét, ban d6 quy hoach
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céc nganh, ban d6 hanh chinh, ban db tiém ning
dat dai, ban do thd nhudng.

b) Chudn héa dir liéu dau vao

Tir cac ngudn ban do thu thap dugc, tién hanh
chuyén sang dinh dang dit liéu trong phan mém
GIS va tach cac 16p can thiét, giit va tao thém
cac truong thudc tinh quan trong lién quan dén
van dé danh gi4, dam bao mbi quan hé topology
giita cac dbi tuong.

¢) Xay dung va chuan héa cdc nhém 1op
thong tin

- Nhom 1: Nhom 16p thong tin nén dia 1y.

Phan 16n cac 16p trong nhém 16p nady sir dung
nhu yéu t6 nén, duoc st dung khi tao thanh ban
d6 két qua hoan chinh.Mét sb 16p nhu dudng
giao thong va thuy hé s€ dugc stir dung trong céac
phép phan tich khong gian.

- Nhém 2: 16p dit liéu khoanh dat theo ngudn
gbc phat sinh.

Nhom 16p nay dugc st dung trong cac phép
phan tich khong gian, gan thang diém cho cac
khoanh dit dua theo tiéu chi ciia chuyén gia dura ra.

- Nhom 3: nhom 16p hién trang sir dung dat.

Nhoém 16p nay dugce st dung trong cac phép
phan tich khong gian, gan thang diém cho céc
khoanh dét dia theo tiéu chi ciia chuyén gia dua
ra. Ngoai ra, 10p nay ciing 1a ngudn dir liéu dé
tach nhiing loai dat riéng bi¢t, phuc vu cho qué
trinh phan tich khong gian.

- Nhom 4: nhoém 16p dir li¢u cac chi tiéu phuc
vu quy hoach.

La nhom 16p dugc tach rieng, phuc vu truc
tiép cho qua trinh phén tich khong gian, gan
thang diém danh gia cac chi tiéu.

- Nhém 5: nhom 16p dit liéu chét luong dat,
tiém nang dat dai.

La nhom 16p dit liéu thé hién chat lugng dat
va tiém nang dét dai theo mdi muc dich st dung
cu thé.

- Nhém 6: nhom 16p dit liéu vé phan hang dét
néng nghiép.

La cac 16p thong tin vé dat, thong tin vé dia
hinh, khi hau, ché d6 nuéc, do phi cua dat; thong
tin két qua danh gia chat lugng dét, tong hop va
phan hang dit.

BAI BAO KHOA HQC

- Nhom 7: nhom 16p nhu cau st dung dat dén
nam 2030, gdm chi tiéu str dung dét theo QH cap
trén, dang ky nhu cau st dung dt cua céac cip,
cac nganh, linh vuc va don vi hanh chinh cp
duéi truc tiép.

d) Thiét ké Geodatabase lieu triv div liéu

Khuon dang dir li¢u trong GIS 1a Geodata-
base (*.gdb), cac dir liéu khi dugc chuyén vao
trong Geodatabase dugc luu trir thanh cac 16p
riéng biét (Feature Class), phan chia vao trong
nhom 16p (Feature Dataset).

- Co s0 toan hoc: Dir liéu khong gian cua co
so dir liéu mo hinh quy hoach sir dung dét st
dung hé quy chiéu va hé toa do quéc gia VN-
2000.

- Elipsoid quy chiéu WGS84 véi kich thude:
(1) Ban tryc lon: 6378,137m; (ii) DB det:
298,257223563.

- Ludi chiéu ban d6: str dung ludi chiéu hinh
tru ngang dong goc voi mui chiu 30° ¢ hé sb
diéu chinh bién dang chiéu dai k0 = 0,9999, kinh
tuyén tryc theo timg dia phuong.

- Cu trac dit liéu tong quat dugce to chuc thiét
1ap va quan ly trong Geodatabase.

Céu triic dir liéu mé hinh tmg dung cong nghé
hd trg viéc xay dung phuong an quy hoach sir
dung dét trong mdi truong GeoDatabase nhu sau:

Marme

'ﬁlKhung_F‘nint
[HAND1_DuLieuKhongGianMen
ﬁlNﬂ}l_l{hn:uanhDatThenNgunnGncPhatSinh
[ MO3_HienTrangSulungDat
[FRNM_CacChiTieuPhucVuQuyHoach

(A ND5_ChatLuongDat

[ NDE_PhanHangDat
'ﬁlNﬂ?_NhuCauSuDungDatEﬂHﬂ
ﬁlNﬂﬂ_PhanKhuChucNangEﬁHG

[ ND9_DinhHuongSuDungDatXaHon
[HAN10_DinhHuengPhanKhuChucNangXaHon
ﬁINH_KEHDachSuDungDat

[P N12_BienDoiKhiHau

[FSP_TT75

Hinh 1. Cdu tric dir liéu mé hinh itrng dung
cong nghé

TAP CHi KHI TUQNG THUY VAN
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d) Két n6i véi phan mém hé tro lap quy hoach
stk dung dat

2. Budc 2: Tinh todn lwa chon chong xép div
liéu khong gian dé lwa chon vi tri quy hoach
phit hop

a) Tinh toan lwva chon lop quy hoach sur dung
dat va tiém nang dat dai

+ Nhom 16p quy hoach sir dung dat (ky trudc)
duoc st dung véi muc dich 1a 16p co so dé so
sanh, danh gia voi cac phuong an quy hoach su
dung dét (phan két qua ciia phdn mém sau qua
trinh phén tich). Nhém 16p duogc thu nhan bang
cach tach cac khoanh dét da khoanh v& tir ban d6
khoanh v€ tai dia phuong.

+ Tiém ning dat dai 13 16p thong tin vé két
qua danh gia tiém nang dat dai.

b) Xay dung bo tiéu chi xac dinh vi tri phu
hop cho cac logi dat da lua chon

+ Trén co sé tiéu chuan, quy chuan, dinh murc
dua ra cac mdi quan hé gitra nhu cau cua loai dat
can quy hoach véi cac yéu t6 kinh té - xa hoi -
moi truong. Tham khao ¥ kién cua cac chuyén
gia dé xay dung bd ti€u chi cu thé cho mdi loai
dat can quy hoach.

+ Sir dung MCA - AHP: Nhiing quyét dinh
thuong thay kho khin trong xac dinh dinh lugng
cho cac nhom chi ti€u cung mot lac, do vay cac
chuyén gia danh gi4 phan 4nh y kién trong ma
tran so sanh cdp (ma tran vudng).

Mbi phuong an s& dugc tinh toan va cho
diém. Dua trén s6 diém c6 duoc, quyét dinh cudi
cung s& duoc lya chon.

Tuy nhién, y kién chuyén gia trong thyc té s&

TAP CHI KHI TUQNG THUY VAN

khong phai nhu vay do ho khong bao quat duoc
tinh logic cua ma tran so sanh. Theo Thomas L.
Saaty, c6 thé st dung ty s6 nhat quan cua dit liéu
(Consistency Ratio - CR) so sanh muc do nhét
quan véi tinh khach quan (ngiu nhién) cta dit
liéu.

Pb6i v6i mbi mot ma tran so sanh cép n, da
duoc thir nghiém tao ra cic ma tran ngau nhién
va tinh chi s6 CI trung binh cta ching va goi la
RI - chi s6 ngau nhién. Néu gia trj ty sd nhat
quan CR < 0,1 la chép nhén duge, néu 16n hon
doi hoi ngudi ra quyét dinh thu giam su khong
dong nhét bang cach thay doi gi4 tri mirc d quan
trong gilra cac cap chi tiéu.

¢) Tinh trong sé cho cdc chi tiéu

Thuat toan FAHP: Nhém nghién ctru da van
dung cach tinh toan trong s chi tiéu bang k¥
thuat FAHP. K§ thuét nay c6 bon budc tinh toan
trong s chi tiéu bang ki thuat FAHP [5], gom:

Budc 1: Tong hop murc d6 gia tri mod d6i véi
d6i tuong thir I;

Budc 2: So sanh cap s6 mo;

Budc 3: Xac dinh kha ning cho mot sb mo
16n hon s6 mo k;

Budce 4: Thong qua viéc binh thuong hoa,
vector trong sd binh thuong.

Mot bo thong sb ham mo gom tdi da 5 tham
6. Chon mot trong s6 5 kiéu ham & trén cho phu
hop véi dédc tinh cua chi tiéu danh gia. Cac gia tri
a, b, ¢, d: gia tri dac trung cua cac ham mo, y
nghia ctia timg tham sé ddi véi ting kiéu ham
duoc thé hién trén biéu d6 & bang trén.
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Badng 1. Céc kiéu ham mo trong ky thudt FAHP

Kiéu
ham
Type

Cong thurc ham thanh

phin(Membership function)

D thi (Graph)

f(x)

0
X—a
b—a

1

x<a
a<x<b

x=b

fx)
1

2 — b_x
b—a
0 x=b

a b c x

+ DAt chua st dung (UL):
5 + Dt néng nghiép (AL):
+ Dét phi néng nghiép (NAL):

Dbi v6i hién trang su dung dét, sur dung phéan loai sau:

a
b

C

+ D4t an ninh, quc phong (PL): d

d) Tao ban do don tinh theo tirng chi tiéu

Tao cac 16p polygon/raster thé hién gia tri da
dugc phan loai va tinh diém cho mdi chi tiéu nhu
& trén. Chong xép cac 16p BP chi tiéu: Lop gia
tri thich hop cho vi tri quy hoach dugc tinh toan
tir viéc két hop cac 10p gia tri dau vao da dugc
phan loai va tinh diém ¢ trén véi cac trong sd
tuong Ung cua timg 16p chi tiéu cu thé. N6 thé
hién céc gia tri tir thap nhat dén 16n nhat.

=X (W xX;) (1)

Trong d6 S 1a chi s6 thich hop; Wi 1a trong
s6 cua chi tiéu i; n 14 tong s6 chi tiéu; Xi 1a diém
cua chi tiéu 1.

Tir két qua ctia budc trén, nhitng vi tri phu
hop cho quy hoach ting loai dat da dugc xac
dinh.

3. Buéc 3: Tinh todn lwa chon tong hop cin
doi div liéu nhu cau siv dung dit

TAP CHi KHI TUQNG THUY VAN
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a) Tinh todn nhu cau sir dung ddt

Céc chi tiéu str dung dét duoc phan nhém dua
trén phuong phap du béo va dic diém st dung.

- Nhém I: Céc loai dat c6 tinh ddc thu nhu dat
qudc phong; dit an ninh, dat khu cong nghiép,
dat khu ché xuat, ¢at cum cong nghiép. Xac dinh
theo chi tiéu cip trén phan bd; riéng dit cum
cong nghiép dugc xac dinh trén co so két qua
diéu tra truc tiép nhu cau st dung dat tai dia
phuong.

- Nhom II: Cac loai dit ¢6 dinh mire st dung
dét nhu: dat thuong mai dich vy; dét co s& van
hoa, dét co s& y té; dit co s& gido duc - dao tao;
dat co so thé cuc thé thao; dat giao thong; dat
thuy lgi; dat cong trinh niang luong; dat cong
trinh buu chinh vién thong; dat cho; dat bai thai,
xtr ly chat thai; dat ¢ tai nong thon; dat & tai do
thi; dat xay dung tru s& co quan; dt 1am nghia tr-
rang, nghia dia; dat sinh hoat cong déng [2].
Phuong phép du bao theo dinh mirc sir dung dét,
hé sb co gidn dat, ham muc tiéu [4].

- Nhém III: Cac loai dét it bién dong do quy
mo dién tich nho hodc mang tinh dac thu theo
tiém nang khu vuc cua timg dia phuong: DAt
cum cong nghiép; dat st dung cho hoat dong
khoang san; dat co so nghién ctru khoa hoc cong
nghé; dat co s¢ dich vu vé xa hoi; dat co di tich
lich st - van hoa; dat danh lam théng canh; dat
xdy dung tru s& cia to chuc s nghiép; dat xay
dung co s& ngoai giao; dit co sd ton gido; dat
san xudt vat liéu xay dung, lam d6 gdm, dit co
sO tin ngudng; dat song, ngoi, kénh rach, subi;
dat c6 mit nude chuyén dung; dit phi nong
nghi¢p khac. Cac loai dat nay dugc xac dinh
bang phuong phap diéu tra s lidu truc tiép theo
nhu cau thuc té trong ky quy hoach.

b) Xdc dinh nhu cau sir dung dat

Tur 3 phuong phép du béo ta tinh toan duogc
nhu cau sir dung dat; két hop véi két qua chong
xép cac 16p ban dd chi tiéu lua chon vi tri cho
cac loai dat dé hd trg xac dinh nhu ciu st dung
dat. Thyuc hién can déi gitra nhu cau xac dinh
dugc, cac chi tiéu cp trén phan bd voi hién trang
va tiém ning dat dai thuc té cta dia phuong.

4. Budc 4: Xay dung phwong dan quy hoach

TAP CHI KHI TUQNG THUY VAN

st dung dit

a) Thiét ké 16p Quy hoach, lia chon vi tri
khong gian phu hop

Str dung phuong phap chuyén gia, cung voi
két qua cac vi tri phtt hop cho mot sb loai dat da
dugc tinh toan ¢ budc trén, xay dung 2-3 phuong
an quy hoach str dung dét. Cac phuong an quy
hoach nay lai tiép tuc duoc cac chuyén gia danh
gia vé higu qua kinh té - x4 hoi - méi truong, dua
ra mot phuong 4an quy hoach sir dung dat dat hiéu
qua kinh té - xa hoi - méi truong.

b) Tong hop nhu cau sir dung dat

Sau khi x4c dinh duogc nhu cau su dung dét
phan mém sé tinh toan tong hop nhu cau st dung
dét theo don vi hanh chinh va cho ra danh muc
nhu cau st dung dat.

¢) Panh gia tac dong cua phwong an quy
hoach sir dung dat dén kinh té, xd héi va méi
truong

Sau khi c6 phuong an quy hoach str dung dét
ta tién hanh danh gia tac dong cua phuong an
quy hoach st dung d4t dén kinh té, xa hoi va méi
truong [1].

5. Buwéc 5: Chong xép xdy dung ban dé quy
hoach, ké hoach sir dung dit

- St dung phan mém bién tap theo quy dinh
hién hanh dé tao ban d6 quy hoach sir dat hoan
chinh.trén co s chong xép phuong an quy hoach
su dung d4t 1én ban dd hién trang su dung dat.

- Trich xudt ban dd quy hoach sir dung dat.

- Trich xuét ban dd ké hoach st dung dat:
Dua trén dir li€u thudc tinh nam thuc hién cua
16p quy hoach str dung dat, phan mém s& tu dong
xay dung duoc ban dd ké hoach str dung dét trén
nén cua ban d6 quy hoach sir dung dat.

6. Buéc 6: Tinh todn xdy dung hé thong
biéu quy hoach, ké hoach sir dung dit

- Tinh toan chu chuyén dit dai: phdn mém s&
tinh toan chu chuyén cac loai dét theo thoi ky
quy hoach.

- Trich xuat hé théng biéu quy hoach, ké
hoach sir dung dét: Trich xuat hé théng biéu quy
hoach sir dung dét; tir hé thong biéu quy hoach s&
trich xut biéu ké hoach str dung dat.

So dd quy trinh ng dung céng nghé hd trg
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viéc xay dung phuong an quy hoach st dung dat
dugc the hién tai Phu luc 1 kém theo.

3.2. Ddnh gid chung vé phan mém

a) Viéc tng dung phan mém hd tro xdy dung
phuong an quy hoach sir dung dét cho phép thuc
hién hd trg chinh cac tac nghiép k¥ thuat, nhu:

- Banh gia lya chon vi tri khong gian phu hop
cho timg loai dat.Ap dung phuong phap danh gia
da chi tiéu va GIS, tao ra 16p khoanh vé& khu vuc
quy hoach da lya chon vi tri.

- Chong xép hoan thién ban d6 quy hoach, ké
hoach sau d6 trich xuét ra dinh dang *.DGN theo
quy dinh.

- Tinh toan du bao duoc nhu cau mot sd loai
d4t theo dinh muc st dung dat, hé sd co gian dat,
ham muc tiéu.

- Xac dinh, téng hop thuc hién chu chuyén tu
dong cac loai dét theo nién han quy hoach, ké
hoach.

- Trich xuét dwoc hé thong biéu quy hoach ké
hoach da dugc bién tap chinh in theo quy dinh.

b) Phan mém ung dung di xay dung dugc
modul cho viéc 1ap ra nhiéu phuong an quy
hoach str dung dit, danh gia hiéu qua kinh té, xa
hoi, méi trudng cua timg phuong an, so sanh dé
lua chon.

¢) Phan mém tng dung cho phép lya chon vi
tri khong gian da chon khu vuc phu hop nhét;

nhu cau st dung dat cling da dugc tinh toan dya
trén co sé khoa hoc, can cu vao dinh muc va
duoc can ddi v6i nhu cau thue té va chi tiéu cép
trén phan b dé xac dinh nhu cau sir dung dit day
da va hop 1y nhét ciia phuong 4n quy hoach.

4. Két ludn

Vi muc tiéu nang cao chét lugng, tinh kha
thi cia phuwong an quy hoach sir dung dat, nhém
nghién ctru da thyc hién cong trinh nghién ctru
xdy dung M6 hinh ting dung cong nghé hd tro
xay dung phuong an quy hoach st dung dat. Két
qua nhién ctu da dé xuét quy trinh ung dung
cong nghé hd tro viéc xay dung phuong an quy
hoach su dung dat, trong do co phﬁn mém ung
dung cong nghé hd tro viéc xay dung phuong an
quy hoach str dung dét.

M0 hinh g dung cong nghé ho trg xay dung
phuong an quy hoach sir dung dat véi viéc thiét
ké phan mém tng dung cong nghé hd tro viéc
xdy dung phuong an quy hoach sir dung dét s&
cho phép ap dung cong nghé tién tién vao mot
sO budc quan trong trong qué trinh xdy dung
phuong an quy hoach sir dung dét, ning cao tinh
kha thi ciia phwong an quy hoach st dung dét,
gop phan sir dung dat dai hiéu qua, bén viing
trong diéu kién bién déi khi hau va nudc bién
dang.

Loi cam on: Pé hoan thanh céng trinh nghién civu nay, nhém nghién civu ching t6i da nhdn

dwoc su giup do chan thanh, nhiét tinh cua nhiéu co quan, t6 chivrc; cua cdc chuyén gia, cac nha khoa

hoc va cdc dong nghiép. Nhan dip nay, nhém nghién ciru xin tran trong cam on Van phong Chwong
trinh KH&CN cdp quoc gia vé TNMT va BPKH - Bo Tai nguyén va M6i truong; Tong cuc Quan Iy
ddt dai; S6 Tai nguyén va Méi trwong tinh Nam Dinh; Vién Nghién citu quan 1y ddt dai; Cuc Quy

hoach ddt dai; cdc chuyén gia, cac nha nha khoa hoc va cdc dong nghiép da givip dé chiing t6i trong

suét qud trinh nghién ciru va da cé nhitng déng gop y kién quy bau dé nhém nghién ciru chiing t6i

hoan thanh cong trinh dat két qua nhw muc tiéu dat ra.

TAP CHi KHI TUQNG THUY VAN
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THE APPLICATION OF TECHNOLOGY FOR LAND
USE PLANNING
Nguyen Dac Nhan!, Thai Thi Quynh Nhu?,
Ta Thi Ha%, Dam Thi Mai Oanh?
"Department of Land Planning
*Research Institute for Land Management
Abstract: The application of technology to support the development of land use in the framework
“to help localities make planning land use in the period of 2021-2030” shows good quality and fea-
sibility, meeting the requirements of the effective and sustainable land use in terms of climate change
and sea level rise. Research results have proposed technology application process to support the
development of land use planning including technology application software to support the devel-
opment of land use planning in accordance with the actual situation of the locality, ensuring the
feasibility.
Keywords: Technology application model; Land use planning.
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NGHIEN CUU XAC PINH CAC POT LANH BAT
THUONG TRONG CAC THANG CHINH PONG TREN
KHU VUC BAC BQO TRONG GIAI POAN 1979-2017

Vo6 Vin Hoa', Vii Anh Tuén?, Nguyén Vin Khiém?,
Nguyén Thi Thanh Hoai‘, Nguyén Vinh An®

Tém tat: Bai bdo nay trinh bay két qua xdc dinh cdc dot lanh bdt thuong trong miia déng trén
khu viee mién nii phia Bdc Viét Nam trong giai doan 1979-2017. Pot lanh bat thwong o ddy duwoc
hiéu la mét dot rét dam hodc rét hai nhung co mirc do giam nhiét sau va tao ra cdac gia tri nhiét do
16i thap ngay mang tinh cwc tri va hiém gap so véi chudi sé liéu nhiéu nam. Cac két qua thong ké
dd cho thdy trong giai doan 1979-2017 di c6 47 dot lanh bt thuong xdy ra trong cdc thang chinh
déng. Miia dong cé sé dot lanh bat thiwong nhiéu nhdt la mia déng 2013-2014 (5 dot). Pot lanh bdt
thwong kéo dai nhdt dwoc ghi nhdt la 15 ngay (tie 21/1/1984-4/2/1984). Trong thoi gian xdy ra cdc
dot lanh bat thuong, gid tri nhiét dg toi thap ngay trung binh phé bién tie 7-10°C. Tuy nhién, tai
nhiéu diém tram da ghi nhan dvwoc nhiét do 16i thd'p ngay duwoi 0°C, dac biét la da xay ra hién tuwong

tuyét Ol

Tir khoa: Pot lanh bat thwong, mia déng, ving niii phia bdc.

Ban Bién tdp nhan bai: 08/04/2019  Ngay phan bién xong: 18/6/2019

1. Mé dau

Khong khi lanh (KKL) 1a mot loai hinh thoi
tiét nguy hiém véi tan suat xuat hién nhiéu ¢ Bac
B6 Viét Nam. Theo sb liéu trung binh khi hau,
hang ndm c6 khoang 28-30 dot KKL xam nhép
xuéng nudc ta. Moi dot KKL khi xdm nhap hoic
anh huong dén nudc ta thudng gay ra bién doi
thoi tiét manh mé: gi6 manh trén dét 1ién va trén
bién, mua 16n trén dién rong va co thé co dong
manh kém theo gi6 giat manh. Dac biét vao cac
thang chuyén tiép tir miia ndng sang muia lanh va
nguoc lai tr mua lanh sang mua nong khi KKL
anh huong thuong gay ra thoi tiét dac biét nguy
hiém nhu dong manh, 16¢ xody, gi6 giat manh,...
Céc dot KKL xdy ra vao cac thang chinh dong
thuong gay ra cac dot rét ddm (nhiét do trung
binh ngay xuéng dudi 15°C), rét hai (nhiét do

Ngay dang bai: 25/06/2019

trung binh ngay xubng dudi 13°C) trén dién rong
va kéo dai, bang gia, swong mudi trén khu vuc
ving nui rat nguy hai voi stte khoe con ngudi,
ciy trong ciing nhu vét nudi.

Duéi tac dong ctia bién doi khi hau nén diéu
kién thoi tiét va khi hau ¢ khu vuc Bic Bo c¢6
chiéu huéng dién bién ngay cang phic tap, dic
biét 14 hién tuong thoi tiét ¢ lién quan dén hoat
d6ng ciia KKL. Biéu dién rd nhat chinh 14 xu thé
gia ting cua cac yéu to va hién tuong thoi tiét,
khi hau cuc tri. Phan Van Tan va cdng su (2010)
[1] d4 chi ra rang s6 ngay rét dam, rét hai & Béc
B6 ¢6 xu huong gia tang, nhiét do trung binh
ngay va nhiét d6 tbi thip ngay c6 xu hudng giam
vé phia céac cyc trj thip, lam ting mic do nguy
hiém cua cac dot rét dam, rét hai. Cac két qua
tuong tu cling dugc chi ra trong nghién clru cua
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D6 Huy Duong (2013) [2], Cheong va cong su
(2018) [3], ... Cu thé, do hoat dong manh ctia ap
cao luc dia (gia tri khi ap tai trung tam cua ap
cao lyc dia dat té6i 1084mb), tr ngay 23-
28/2/2016 da xay ra ra rét dam, rét hai dién rong
O cac tinh vung nli phia Bic. Dot rét dam, rét
hai nay tuy khong kéo dai nhung nén nhiét d6 lai
giam xudng thap dén mirc ky luc trong chudi s6
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li¢u quan tric duoc cho dén thoi diém Xay ra.
Nhiét d6 thap nhat tai Mau Son (Lang Son) 1a -
5,0°C; Sa Pa (Lao Cai) 1a -4,0°C. Mua tuyét va
bang gia da xay ra trén dién rong trén hau khap
cac khu vuc vung nti Bic Bo. Tham chi ngay tai
vuon qudc gia Ba Vi (Ha Noi) ciing quan sat
théy mua tuyét 1a diéu chua tirng xay ra trong
lich st (Hinh 1).
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Hinh 1. Thong ké mua tuyét va bang gid xay ra dién réng tir 23-28/2/2016 ¢ cdc tinh Bdc Bé do
anh huwong cua KKL

Twong tu, dot lanh ky luc tir ngay 22 dén 27
thang 1 ndm 2016 da khién Bic B6 va Bic Trung
Bo trai qua nhiing ngay rét khdc liét, nhiéu noi
ving ndi cao tir 800 mét tré 1én xudt hién bang
gia va mua tuyét trong dém 23, ngay 24 va ngay
25/1. Theo bao cao nhanh cua Van phong thuong
tryc Ban Chi dao Trung wong vé phong, chdng
thién tai, cac dia phuong bi thi¢t hai nang nhét 1a:

Lao Cai, Lai Chau, Yén Bai, Son La, Dién Bién,
Cao Bing, Lang Son, Quang Ninh, Hoa Binh,
Bic Giang, Bic Kan. Theo Cuc Chan nudi, Bd
Nong nghiép va Phat trién Nong thon, toan mién
Bic c6 gan 4.000 con gia suc bi chét rét; trong
d6, c6 khoang 3.200 con triu, bo. i c6 gin
4.500 ha hoa mau va hon 200 ha cay cong
nghiép ngin ngay bi thiét hai; hon 150.000 ha
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rimg cua tinh Lao Cai bi tuyét che phu. Tai cac
xa khu 2 huyén Mu Cang Chai (Yén Bai), mua
tuyét da vui 14p toan bo dién tich hoa mau cua
nhan dan.

C6 thé thay nhiing dot lanh bat thuong (hoic
cuc tri) dang c6 xu hudng gia tang trong nhiing
nim tré lai ddy, gdy ra nhiéu thiét hai cho khu
vuc Bic B va tao ra nhiéu thach thic cho cong
tac du bao. Vi phuong phap du bao hién tai,
viéc du bao, canh bao kip thoi va du do tin cay
hién twong nay van con nhiéu han ché do chua c6
du hiéu biét vé dac diém hoat dong, co ché hinh
thanh cua cac dot lanh bat thuong trén khu vuc
Béc Bo. Bai bao nay s& chi tip trung vao trinh
bay vé phuong phap luan dé dua ra cac chi tiéu
xéc dinh “dot lanh bat thuong” dua trén cac dac
trung nhiét do va két qua théng ké cac dot lanh
bat thudng trong giai doan 1979-2017 dua trén
cac chi tiéu dua ra. Cac phan tiép theo s& mo ta
chi tiét vé tap s6 lidu nghién curu, cac chi tiéu xac
dinh dot lanh bat thuong va két qua thong ké sb
dot lanh bat thuong trong giai doan 1979-2017.

2. Tép s6 liéu va phwong phap nghién ciru

2.1. Tip sé liéu nghién ciru

bé théng ké duge sd dot lanh bat thuong, cac
nguén s6 liéu can thiét duogc thu thap dé phuc vu
nghién ciru gdom:

- S6 lidu quan tric nhiét d6 toi thip ngay,
nhiét d6 trung binh ngdy ctia 66 tram quan tric
khi tuong bé mat thudc cac khu vuc Tay Bic,
Viét Bic, Pong Bic va dong bang Bic Bo tur
1979-2017. Chi tiét vé thong tin cia cac tram co
thé tham khao trong nghién ctru ciia Phan Vian
Tan va cong su (2010) [1].

- S6 liéu chuén sai nhiét d6 trung binh ngay
trong cac thang chinh dong (12, 1 va 2) cua 66
tram quan tric khi tuong bé mit noi trén.

- Két qua thong ké cac dot KKL (gom gi6
mua dong bic va KKL ting cudng) trong giai
doan 1979-2017 cua Trung tdm Dy bao KTTV
qudc gia.

2.2. Xdy dung bd chi tiéu xdc dinh dot lanh
bét thuwong

Dot lanh bt thuong trong nghién ctru nay
duoc hiéu 12 mot dot rét dam hodc rét hai nhung
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c6 murc do giam nhiét sau (so vai do 1éch chuin
cua nhiét do trung binh thang) va c6 gia tri nhiét
d6 t6i thap ngdy mang tinh cyc tri rat thap va
hiém gdp so v6i chudi sb liéu nhiéu nam. Nhu
vay, co thé thay tiéu chudn dau tién khi xem xét
mot dot lanh bat thuong chinh 14 phai théa man
tiéu chi cua mot dot rét dam hodc rét hai.

Dura trén s6 liéu thong ké da biét vé cac dot
KKL trong giai doan 1979-2017, cac phan tich
chi tiét vé co ché hoan luu chi phéi, cac dac
trung nhiét, 4m, gid va mua trong thoi gian xay
ra, cac h¢ qua thoi tiét di kém, ... duoc thuc hién
cho timg dot. Sau do, cac két qua phan tich nay
dugc tong hop dé tim ra cac dic diém chung
mang tinh phd bién va dic diém riéng mang tinh
su kién hiém. Cac dic diém riéng tiép tuc duoc
dua vao phan tich theo cac khia canh khong gian,
thoi gian, cuong do va ché d6 hoan luu dé xéac
dinh xem c6 phai 13 bat thuong hay khong. Tur
cac két qua nhan duogc, bd chi ti€éu ban dau s&
duoc dé xuit va ap dung nguoc trd lai bo s6 lidu
d3 qua dé thong ké sé dot lanh bat thuong. Cac
két qua thdng ké nhan duoc tiép tuc duoc phan
tich dé kiém chimng va diéu chinh lai bo chi tiéu.

Theo dinh nghia vé mot dot rét dam, rét hai
thi mot khu vuc du bao duoc coi 1a ¢6 rét dam,
rét hai trén di€n rong khi rét dam, rét hai xay ra
0 qua mot nua s6 tram trong toan bd s6 tram
quan tric ctia khu vuc d6. Cu thé, véi 66 tram
quan tréc khi tuong bé mat duoc st dung, thi khu
vue Bic Bo duge coi 1a ¢6 rét dam, rét hai trén
dién rong khi 6 it nhat 33 tram thoa mén diéu
kién 1a c6 xay ra rét dam, rét hai. Do do, néu xem
xét khia canh nay, thi chi ti€éu cho mot dot lanh
bat thudng xay ra trong mua dong theo khong
gian phai thoa mén tiéu chi khat khe hon so v&i
cac tiéu chi da ké ra ¢ trén. Trong nghién ctru
nay chung t6i dua ra ti€u chi: “Mot dot lanh
duogc coi 1a bt thuong trong mua dong phai 1a
mot dot khong khi lanh gay rét dam, rét hai trén
dién rong voi 2/3 sb tram trong khu vuc xay ra
rét dam, rét hai va c6 it nhat 1/2 sb tram trong
khu vuc du bao xay ra rét hai”.

Nhu da phan tich, dot lanh bat thuong dugc
hiéu 1a dot lanh tao ra su giam sau cua nén nhiét
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d6 trung binh ngay ciing nhu gia tri nhiét do tbi
thap ngay. Do do, chung t6i sir dung dic tinh nay
nhu 1a mot tiéu chi xac dinh. Cu thé, gia tri nhiét
do trung binh thang trong céac thang chinh dong
tai cac tram nghién ctu s€ dugc so sanh vadi
chuén sai thang khi hau cua nhiét do trung binh
ngay dé tim ra thang c6 mirc do giam nhiét bat
thuong so véi khi hau. Dya trén b s6 liéu chuan
sai thang cua nhiét d¢ trung binh ngay trong cac
thang chinh dong trong giai doan 1979-2017,
chung t6i nhan thiy ngudng giam 0.5°C 1 hop 1y
va ngudng giam nhiét do nay dugc su dung nhu
12 mot tiéu chi xac dinh dot lanh bt thuong theo
khia canh gidm nhiét do.

Sau khi xac dinh dugc cac thang trong mua
dong c6 chuan sai nhiét d trung binh thang co
gia tri <-0,5°C, can tiép tuc loc ra dugc cac ngay
nghi ngo ¢6 xay ra nhiing dot lanh bat thuong.
Cau hoi dat ra la nhiét d6 trung binh ngay (Tw)
hodc nhiét d6 téi thip ngay (Tw) giam xudng
ngudng bao nhiéu cho timg tram quan tric méi
dugc coi la bt thuong?. Qua théng ké, phan tich,
phén loai trong tat ca cac dot rét dam, rét hai dién
rong xay ra trong giai doan 1979-2017 cho khu
vuc Bic B, chung toi nhan thay khi xay ra dong
thoi hodac mdt trong hai tiéu chi sau do 1a T <
12,0°C hoac Tm < 10,0°C thi xac suét xay ra cac
dot lanh bét thuong 1a rat cao. Viée st dung thém
cap ti€u chinh nay s€ khéc phuc dugc viéc bo sot
cac dot lanh bat thuong do trong thuc té ¢o
nhimng thang chuan sai nhiét do trung binh thang
khong giam xudng dudi -0,5°C nhung van xuat
hién nhirng dot lanh bét thuong do nhiét do trung
binh ngay giam sau.

Qua xem xét, phan tich va danh gia cac dot
KKL gay rét dam, rét hai trén dién rong trén toan
khu vuc Bic Bo trong giai doan 1979-2017, co
rat nhiéu dot c6 su giam nhanh va manh cua
nhié¢t d9. Vi du nhu dot rét dam rét hai tir ngay
15/1/2008 va kéo dai dén hét ngay 20/2/2008 &
vung ndi va trung du Bic Bo di xay ra 31 ngay
rét hai, dang chi y nhat 1a ngay 1/2/2008 1a ngay
rét nhat trong dot rét nay voi nhiét do trung binh
ngdy phd bién tir 6-8°C, mot s6 noi thdp hon
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nhu: Lang Son la 3,9°C; Cao Béng la 5,3°C;...
Day ciing 1a ngay c6 nhiét do trung binh ngay
thap nhét trong chudi sé liéu nhiéu nim. Tai
Sapa nhiét d6 trung binh ngay da xudng thap ky
luc -0.1°C (ngay 14/2). Trong dot rét dam rét hai
nay nhiét do thép nhét tai mot sé noi thudc vung
nui cao Bic Bo xudng dudi 0°C nhu: Sa Pa: -
1,0°C; Mau Son (Lang Son): -2,0°C; vung déng
bang trung du Bic Bo tir 4-7°C (Ha Noi 6,7
°C);...

Vay dau la nguyén nhan gay ra dot rét dam,
rét hai khién nhiét do trung binh ngay giam
xudng muc ky luc nhu vy ?. Qua xem xét, danh
gia, phan tich cac hinh thé thoi tiét chi phdi, 2
yéu t6 chinh quyét dinh dic tinh bat thuong nay
gom 1) Ngudn gbe va cuong d6 KKL; va 2) Hoat
dong cuia dong xiét gié Tay trén cao. Mot yéu to
nira cling 1a nguyén nhan lam giam nhi¢t manh
trén khu vire cac tinh mién nui phia Béc chinh 1a
anh hudng cua dia hinh nui cao trén khu vyuc nay.
Tuy nhién, day chi 13 yéu té phu va chi c6 tac
dung lam tang thém kha nang giam nhiét d¢ khi
c6 tac dong cua KKL noéi chung.

Thong thuong, trong nhiing thang mua dong,
KKL anh hudng t6i nudc ta theo 3 ngudn gdc
khéc nhau: 1) tir trung tdm ap cao trén khu vuc
Siberia; 2) tir KKL cuc d6i tir bic cuc di chuyén
xudng khu vye Siberia va 3) tir KKL di chuyén
tir phia chau Au di sang b6 sung cho khéi khi
lanh sén c6 trén khu vye Siberia. Trong 3 ngudn
gbe trén thi ngudn gde sé 1 va sé 2 1a nhing
ngudn gdc chu dao, gdy anh hudng manh nhat
va lam giam nhiét d0 manh nhét téi nudc ta mot
khi ching mo rong vé phia nam. Didu nay mot
phan 1a do thoi gian va quing duong no di
chuyén xubng 1 kha ngan, mit khac ciing bat
ngudn tir vi tri dia Iy ciia chiing. Con khong khi
lanh ¢6 ngudn gdc tir Chau Au di sang phai trai
qua mot quing dudng va thoi gian di chuyén kha
dai nén khi dén khu vuc Siberia thuong yéu di
va tinh lai ¢ do déng thoi cho doi su b sung
KKL & ddy hodc & Bac Cyc di xudng, khi du 16n
chung méi bat ddu phat trién xudng phia nam.
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Hinh 2. Ban do mat dang dp Au-A lic 19 gio cac ngay 25/1 va 10/2/2008

Hinh 2 dua ra ban d6 phan tich mit dang ap
Au-A tai thoi diém 19 gio cac ngay 25/1 va
10/2/2008 md ta ngudn gdc anh hudng cua khoi
KKL trong dot lanh tir 15/1 va kéo dai dén hét
20/2/2008. Cho thay hau hét déu xuét phat tir cac
ngudn gdc: trung tdm 4p cao trén khu vuc
Siberia (hinh 2, bén trai), KKL cuc déi tir bac
cuc di chuyén xudng khu vuc Siberia va KKL di
chuyén tir phia chau Au di sang bd sung cho
KKL san c6 trén khu vuc Siberia (hinh 2, bén
phai). Hinh 3 tiép tuc dua ra ban d6 phan tich
mat dang ap Au-A tai thoi diém 07 gid cac ngay
23/1 (thoi diém bat dau) va 28/1/2016 (thoi diém
trude khi két thuc) mo ta cuong d6 khéi KKL
khi anh huong dén Viét Nam trong dot lanh gay
giam nhiét ky luc & cac tinh mién nui phia Bic

biét nam tir 23 dén 28/1/2016. Gia tri khi ap
trung tAm vao 2 thoi diém nay ciing cho thay day
1a mot khéi KKL rat manh. Tai thoi diém 7 gid
ngay 23/1, rat nhidu vi tri co tri s6 khi ap trung
tam vuot qua 1070mb va tri s6 16n nhét xac dinh
duoc 1a 1084,3mb. Sang dén thoi diém 7 gio
ngay 28/1, luc nay tri sé khi 4p trung tim da
giam di dang ké so véi ngay 23/1 va tri s6 khi ap
16n nhét xac dinh dugc 1a 1064,2mb. Pay ciing
la thoi diém danh ddu két luc cua dot lanh bat
thuong gay nhiét d giam sau nay. Mot nguyén
nhan nita cling déng vai tro quan trong trong ca
2 dot lanh noi trén chinh la hoat dong manh cua
dong xiét gio tay trén cao gdy ra mua nho, mwa
phun trén khu vuc Bic Bo.
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Hinh 3. Ban do mat dd’ng dap Au-A lic 07 gio cac ngay 23 va 28/1/2016
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Hinh 4. Ban do tdi phan tich mwe 500mb trong cdc ngay 23/1 va 28/1/2016

Hinh 4 dua ra ban do tai phan tich truong gid
va do cao dia thé vi vao thoi diém 7 gid cac ngay
23/1 va 28/1 nam 2016. Trén ban do ngay
23/1/2016 (hinh 4, bén trai) lic nay toan by khu
vuc cac tinh Bac Bo da nam sau trong ving anh
hudng cua dong xiét huéng Tay Nam véi cuong
do gio la rAt manh trén khu vuc céc tinh mién nai
phia Bic, dao dong trong khoang 30-50m/s. Mua
nho mua phun xudt hién nhiéu & hau khép cac
tinh Bic B noi chung va khu vuc cac tinh mién
nui phia Bic noi riéng. Sang ngay 28/1 (hinh 4,
bén phai) toan bd khu vire Bic BO van nam trong
khu vyuc hdi tu giéo Tay Nam trude ranh nén mua
nho tiép tuc xay ra trong ngay 28/1. Sau d6 khi
rdnh gi6 Tay ludt sang phia Dong tra lai bau
KKL sau ranh, mua giam nhanh trén khu vuc cac
Béc B va nhiét d6 co xu hudng ting nhanh két
thac dot rét hai kém theo mua tuyét trén dién
rong nay. Do do, trong nghién ctru nay ching to1
bd sung thém chi tiéu vé hinh thé d6 1a: 1) ngudn
gbc khdi khong khi lanh anh hudng 1a trén khu
vuc Siberia rdng 1én va khi ap trung tdm cua
khéi khong khi lanh phai vuot qua 1070mb; 2)
Phai c6 hoat dong ctia dong xiét gio Tay trén khu
vuc Bic Bo.

Qua cac phan tich ¢ trén, bd ti€u chinh xac
dinh céac dot lanh bAt thuong trong céac thang
chinh déng trén khu vuc Bic BO bao gom:

1) Phai 1a mot dot khong khi lanh gay rét
dam, rét hai trén dién rong véi 2/3 sb tram trong
khu vuc xay ra rét dam, rét hai va co it nhét 1/2
s6 tram trong khu vuc du bao xay ra rét hai;

2) C6 chudn sai thang cua nhiét do trung binh
ngay giam it nhat 0.5°C so véi gia tri trung binh
nhiéu ndm (1986-2005);

3) Nhiét do trung binh ngay (Tw) va nhiét do
t6i thap ngay (Tw) giam xudng ddng thoi ngudng
Tw < 12,0°C va T < 10,0°C, hodc xay ra mat
trong hai tiéu chi nay;

4) Ngudn gbe khdi khong khi lanh anh huong
la trén khu vuc Siberia rdng 16n va khi ap trung
tam cua khdi khong khi lanh phai vuot qua
1070mb;

5) Phai c6 hoat dong cua dong xiét gio Tay
trén khu vuc Bic Bo

2.3. Qui trinh xdc dinh dot lanh bit thwong

Qui trinh xac dinh dot lanh bat thudng bao
gdm cac bude nhu sau:

Buédce 1: Xac dinh cac thang c6 mirc gidm
nhi¢t o sau so vadi trung binh khi hau (st dung
tidu chi 2 két hop vai tiéu chi 1).

Budc 2: Dya trén két qua théng ké cac dot
KKL di biét trong thang dugc xac dinh ¢ budc
1 dé xac dinh cac ngay chiu anh huong cia cac
dot KKL

Bude 3: Xac dinh cac ngay dugc tim thiy
trong Budc 2 xem c6 thdéa man tiéu chi 3 hay
khong (két hop vai tidu chi 1), néu 6 thi chuyén
sang budc 4.

Budc 4: Xac dinh xem dot KKL dang xét co
thoa man tiéu chi 4 va 5 hay khong. Néu c6 thi
dot KKL nay duoc xac dinh 1a dot lanh bat
thuong.

TAP CHi KHI TUQNG THUY VAN
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3. Két qua xac dinh cac dot lanh bét
thwong trong cac thang chinh dong trén khu
vure Bic B) trong giai doan 1979-2017

Bang 1 dua ra két qua xac dinh va thong ké
cac dic trung ctia cac dot lanh bat thuong trong
cac thang chinh dong trong giai doan 1979-2017
dua trén bo tidu chi xdc dinh ¢ trén. Cu thé, da ¢6
47 dot lanh bt thuong dugc xac dinh trong do vé
tan suét trung binh c6 1,2 dot/nam. Nam co6
nhiéu dot xay ra nhat 1a nim 2014 (c6 5 dot xay
ra). Néu tinh theo mua dong, thi mua dong 2013-
2014 1a mua dong c6 nhiéu dot xdy ra nhat (5
dot). Dot lanh bat thudng kéo dai nhat dugc ghi
nhat 13 15 ngay (tir 21/1/1984-4/2/1984). Trong
thoi gian xay ra cac dot lanh bat thuong, gi tri
nhiét do ti thap ngay trung binh phd bién tir 5-
8°C. Tuy nhién, tai nhiéu diém tram da ghi nhan
duogc nhiét do ti thap ngay dudi 0°C, dic biét 1a
da xay ra hién tuong tuyét roi.

Bang 1 cling c6 thé thdy mot dic diém dang
lwu y 12 viéc giam sau cta nén nhiét do trung
binh ngay trong cac dot lanh bat thudng khong

ddng nghia vai sy giam sau cua nhiét do toi thap
ngay. Cu thé, néu xem xét cac dot lanh bAt
thuong xay ra trong cac thang 1 va 2 nam 1980,
thang 1 nam 1983, thang 2 nam 2008, thang 1
nam 2011, thi muc d§ giam nhiét d6 trung binh
ngdy so v&i chuan sai thang cua nhiét d trung
binh ngay c6 thé 1én tdi tir -2.5°C dén -4.5°C.
Tuy nhién, nhiét do t6i thap ngay phd bién chi
xuéng to1 8-10°C. Nguoc lai, cac dot lanh bét
thuong trong cac thang 2 va 12 cua nam 1993,
thang 12 nam 1995, thang 1 nam 1996 va thang
1 ndm 2016 cho thiy nhiét do t5i thdp ngay giam
rat siu xudng phd bién tir 5-7°C, nhung mirc d6
giam nén nhiét do trung binh ngay so véi chuan
sai thang chi & muc -1°C dén -0.5°C. Sy giam
déng thoi chi duogc tim théy tai cac dot lanh xay
ra vao thang 12 nam 1983, thang 12 nam 1987.
Nhu vay, c6 thé thay con nhiéu yéu t6 khac chi
phéi toi tinh bat thudng cua trong trudong nhiét
dd cua cac dot lanh bat thuong chua dugc xem
xét dua vao trong chi ti€u xac dinh.

Bdng 1. Két qud xdc dinh va thong ké cdc ddc trung cia cac dot lanh bdt thwong trong cdc thang
chinh dong trong giai doan 1979-2017

v ) o Mirc giam nhiét  Nhiét d trung ~ Nhiét d9 t6i
TT Nam Thang Ngay xdy ra ) . .
so voi chuan sai  binh ngay (°C)  thap ngay (°C)

21-26 -3.0+-2.5 8-10 6-8
n 1-4 -3.0+-2.5 8-10 5-7
28 -31 -3.0+-2.5 8-10 5-7
10 1984 1 21/1 - 472 -1.0+-0.5 10-12 8-10
11 12 20-31 -3.5+-3.0 10-12 8-10
12 1986 1 6-9 -0.5+-0.0 10-12 5-7
13 6-10 -3.0+-2.5 10-12 6-8
14 1987 12 17-19 -3.0+-2.5 10-12 5-7
15 1988 2 10-12 -1.5+-1.0 10-12 7-9
16 1989 13-16 -1.5+-1.0 10-12 8-10
17 1990 2 1-3 -1.0+-0.5 10-12 8-10
18 1991 12 28 -30 05+1.0 9-11 7-9
19 15-25 -1.5+-2.0 10-12 8-10
20 1993 2 1-3 0.0+0.5 10-12 5-7
21 12 25-29 -1.0+-0.5 10-12 5-7

TAP CHi KHI TUQNG THUY VAN
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V i Mirc giam nhiét  Nhiét d6 trung ~ Nhiét do toi
TT Nam Thang Ngay xdy ra . L . . P .
so voi chuan sai  binh ngay (°C)  thap ngay (°C)
22 19%4 1 20-22 0.5+1.0 10-12 8-10
23 1995 12 30-31 -1.0+-0.5 10-12 5-7
24 1-4 -1.0+-0.5 10-12 5-7
1996
25 2 19 -25 -2.5+-2.0 9-11 6-8
26 1998 19 - 20 1.5+2.0 10-12 8-10
27 1999 12 23-27 -2.5+-2.0 8-10 2-4
28 2002 12 27-29 0.5+1.0 10-12 8-10
29 2003 1 6-9 -1.0 +-0.5 9-11 8-10
30 2004 2 6-8 -0.5+0.0 10-12 8-10
31 2005 1 1-3 -1.0+-0.5 10-12 7-9
32 1 31/1-2/2 -2.0+-1.0 6-8 5-7
2008
33 2 10- 14 -5.0+-4.5 10-12 8-10
34 11-13 -4.0+-3.5 8-10 6-38
2011 1
35 16 - 21 -4.0+-3.5 9-11 8-10
36 4-6 -2.0+-1.5 9-11 7-9
2012 1
37 25-27 -2.0+-1.5 10-12 8-10
38 1 11-13 -1.5+-1.0 10-12 9-11
2013
39 12 16 - 28 -3.0+-2.5 10-12 6-8
40 : 14-16 -1.0+-0.5 11-13 6-38
41 22-24 -1.0+-0.5 11-13 6-8
42 2014 5 11-13 -1.0+-0.5 9-11 7-9
43 19 -21 -1.0+-0.5 10-12 8-10
44 12 18-23 -1.5+-1.0 11-13 7-9
45 2015 1 13-15 0.0+0.5 11-13 6-38
46 24-27 -0.5+0.0 6-38 4-6
2016
47 2 8-9 -3.0+-2.5 12-14 6-8

4. Két luan va kién nghi

thang chinh dong trén khu vuc Bic Bo. Pot
lanh bét thuong & ddy duoc hiéu 1a mot dot rét
dam hoac rét hai nhung c6 muc do giam nhiét
sdu va tao ra cac gia tri nhiét do toi thap ngay
mang tinh cyc tri va hiém gip so véi chudi sb
liéu nhiéu nam. Dya trén cac két qua phan tich vé
hinh thé thoi tiét chi phdi, dic diém cua truong
nhiét do trung binh ngay va t6i thap ngay, bo cac
tiéu chi xac dinh da dugc dua ra. Céc tiéu chi nay
chu yéu dua trén déc tinh giam nhi¢t va hinh thé
thoi tiét chi phdi. Cac két qua thong ké da cho

thiy trong giai doan 1979-2017 da c6 47 dot lanh
bat thudng xay ra trong cac thang chinh dong.
Mua dong 6 sé dot lanh bat thudng nhiéu nhat
la mua dong 2013-2014 (5 dot). Dot lanh bAt
thuong kéo dai nhat dugc ghi nhat 1a 15 ngay (tir
21/1/1984-4/2/1984). Trong thoi gian xay ra cac
dot lanh bat thuong, gia tri nhiét d6 t6i thap ngay
trung binh phd bién tir 7-10°C. Tuy nhién, c6
nhiéu dot lanh bt thudng nhiét do téi thap co
thé phé) bién tir 5-7°C trén toan bo khu vuc
nghién ctru. Pac biét, trong dot lanh bat thuong
tir 24-27 thang 1 nam 2016, 6 tai nhiéu diém
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tram da ghi nhan dugc nhiét do tdi th'flp ngay
dudi 0°C, dac bi¢t 1a da xay ra hién tugng tuyét
TO1.

Céc két qua thdng ké ciing cho thiy bo tiéu
chi dua ra van con mot sd han ché nhu chua giai
thich duoc quan hé dong pha trong mirc d giam
nén nhiét d6 trung binh ngay véi nhiét do toi thap

dua trén cic nhan t6 ndy c6 thé lam thay doi
dang ké két qua thong ké. Trong nghién ctru tiép
theo, chiing t6i s& tap trung giai quyét bat cap
nay dé diéu chinh lai bo chi tiéu, dong thoi tiép
tuc nghién ctru sau hon dé giai thich co ché va
nguyén nhan hinh thanh cac dot lanh bét thuong
trong cac thang chinh dong trén khu vuc Béc Bo.

ngay. Do d6, viéc diéu chinh lai ngudng xac dinh

Loi cam on: Cdc tdc gid xin givi [6i cam on t6i dé tai NCKH cap Nha nwée “Nghién ciru tac dong
ciia bién doi khi hdu téi sw xdm nhdp cia cdc dot lanh va néng dm bdt thieong trong mila déng ¢
khu viee mién nui phia Bdc phuc vu phat trién kinh té - xa hgi”, ma s6 BDKH.25/16-20 da ho tro dé
nhém thee hién nghién civru nay. Bai bdo nay ciing la két qua thue hién ciia mot ndi dung trong dé
tai noi trén.
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STUDY ON ABNORMAL COLD SPELL IN THE MID-WINTER IN
THE NORTHERN PART OF VIET NAM DURING 1979-2017
Vo Van Hoa', Vu Anh Tuan?, Nguyen Van Khiem?,
Nguyen Thi Thanh Hoai‘, Nguyen Vinh An®
'Red-river Delta Regional Hydro-Meteorological Center
“National Center for Hydro-Meteorological Forecasting
SMinistry of Public Security Office

*Viet Nam Institude of Meteorology, Hydrology and Climate Change
SHochiminh City University of Natural Resources and Environment

Abstract: This paper presents the results of researching abnormal cold spells in mid-winter in
the Northern part of Vietnam during 1979-2017. The abnormal cold spell is a severe or damaging
cold spell, and it contributes greatly to a significant reduction of daily average temperature and ex-
treme daily minimum temperature values that are unique compared to the data for many years. The
statistical results showed that during the period 1979-2017, there were 47 unusual cold spells dur-
ing the mid-winter months. The winter with the highest number of unusual cold spells was the win-
ter of 2013-2014 (5 cold waves). The longest abnormally cold spell was recorded for 15 days (from
January 21, 1984 to February 4, 1984). During periods of unusual cold spells, the average daily min-
imum temperature value was between 7-10°C. However, at many points the station recorded the
daily low temperature below 0°C, especially the phenomenon of snowfall (extremely rare event).

Keywords: Abnormal cold spell, Northern part of Vietnam.
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MOT SO CO SO KHOA HQC PE NHAN PINH NGUON
NUOC MUA CAN VAO VIET NAM
TREN LUU VUC ME CONG

Tran Pirc Thién!, Lwu Thi Hong Linh'

Tém tat: Thong bdo sém nguon mede vé mia can hang ndm vao dong bang séng Ciru Long ¢6
¥ nghia rdt quan trong trong viéc chii déng phong tranh han han thiéu mede, xam nhdp mén. Pdc
diém thiy van ciia leu viee séng Mé Cong va Bién Ho la dién tich 16m dong chay mia can dwge dong
@6p chinh béi séng Mé Céng va séng Tonle Sap. Do vy nhdn dinh sém khd ndng nguon nwée vao
Viét Nam vé mia can la kha thi. Nhdn dinh sém nguo”‘n nwdc mua can can cir vao thong tin nguén
niede trong mita i va heong trik 16m nhat cia ho Tonle Sap. Mdt khdc, nhdn dinh quy mé nam nuwée
I6m hay bé lai can cir vao duwong trit nude lii tiem ning ciia lweu viee. Quan hé lwu leong gida cdc
thang lién ké kha chat ché (hé sé twong quan I6n hon 0,8) la co s6 dé dir bdo dong chay thdng tiép
theo. Mot quy trinh nhén dinh sém dong chay vao Viét Nam trong miia can ciing dwoc dé xudt trong

khuén khé bai bdo nay.

Tw khéa: Nhdan dinh nguon nuwoc mua can, Luu vuc song Mé Cong.

Ban Bién tap nhan bai: 08/04/2019  Ngay phan bién xong: 20/6/2019

1. Pit van dé

Hién nay, du bao thuy van va nguén nuodc cho
DPdng bang Séng Ciru Long (PBSCL) duoc mot
s6 co quan thyc hién nhu Trung tam du bao
KTTV Trung wong [1], Vién Quy hoach thuy loi
Mién Nam [2], Vién Khoa hoc Thuy loi Mién
Nam. Thoi gian nhan dinh nguén nudc vao Viét
Nam trong mua can ctia cac co quan chi la 1 tuan
va 15 ngay, véi cac thong tin la luu luong hoac
muc nudce tai Tan Chau, Chau Ddc.

Véan dé dat ra la dé chu dong trong viéc khai
thac sir dung nude, phong tranh han han thiéu
nudc, xam nhap man ddi v6i DPBSCL ¢6 thé thuc
hién duoc néu:

- Nhan dinh sém lugng nudc vao Viét Nam
trong mua can.

- Thong bao, du bao luong nudc vao Vigt
Nam theo thoi gian dai hon: 15 ngay, thang, mua
... trong mua can.

- Nhan dinh sém mirc d§ han han, xam nhap
man trong mua can.

Muc dich cta nghién ctru nay: Nghién clru

Wién Khoa hoc tai nguyén nudc
Email: thientd810@wru.vn
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Ngay dang bai: 25/06/2019

dic diém dong chay vao PBSCL dé tim dugc co
s& thuc tién cua viéc nhan dinh sém luong nude
vao Viét Nam trong mua can.

2. Phuwong phap nghién ctru va thu thap tai
liéu

a) Pham vi nghién cuu

Dong chinh song Mé Cong tinh tir tram thuy
van Kratie tai Cam Pu Chia dén vi tri 2 tram thuy
van Tan Chau va Chau Ddc va song Tonle Sap
thudc Cam Pu Chia (hinh 1).

b) Dir liéu

Trong nghién ctru nay, cac dir liu thu thap
¢6 ngudn gbc tir co s dit liéu cua hé thdng hd tro
ra quyét dinh Decision Support Framework
(DSF) [6] va cac ban tin du bao [7] cua Uy hoi
song Mé Cong qudc té, voi s lidu thuy van tai
cac tram Kratie, Kongpong Luong, Prek Dam,
Tan Chéu va Chau D¢ cip nhat dén 2018.

¢) Co so khoa hoc nhan dinh som dong chay
mua can vao Viét Nam trén luu vee Mé Cong

Dong chay mua can vao Viét Nam chi yéu
do lugng nudc trén dong chinh song Mé Cong
va tir hd Tonle Sap cung cdp. Nhan dinh sém
luong dong chay nay trong mua can co thé thuc
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hién duoc vi:

- Luu vue Mé Kéng c6 dién tich rat 16n do d6
¢6 tinh diéu tiét cao. Pudng qué trinh nude rat
trong mua can phu thudc chat ché vao nén nude
trong mua li. Ttc 1a nhitng nam 1 16n thi dong
chay can doi dao. Dong chay mua lii quyét dinh
dong chay can.

- Lwong mua mua can khong quyét dinh
nhiéu dén dong chay mua can.

- Dong chay mua i trén dong chinh quyét
dinh luong trit ho Tongle Sap.

- H6 Tonle Sap vao mua can chiém 30-40%
dong chay vao Viét Nam. Dong chinh dong gop
60-70%.

- Hé thdng tram do trén dong chinh day du s6
liéu.

- Hién nay, cac hd chua trén dong chinh ha
luu Mé Cong 1a dap dang toan tuyén diéu tiét
ngay dém, it anh huong dén duong nude rat.
Trong mua can, thong tin diéu tiét nudc cua cac
hd phia Trung Qudc, c6 thé biét dugc thong qua
sb liéu tai tram Chieng Sean nam & bién gioi
Trung Qudc, Lao va trén 20 ngay sau méi anh
hudng dén Viét Nam. Ti 1é dong gop dong chay
trong mua can phan luu vuc thudc Trung Qudc
s0 vdi toan luu vuc khoang 24%, con lai chu yéu
1a phan ha Iuu.

o HE°
t.ﬂ;\n\i.‘ang Sean J- 0
P " _Luang Prabang
1-1-: . /
LAO
Ji%n Paksa
e el
_ Chiang Khan lane Khai
. Z79_Nakhon Phanom
Sieg Tomle Sap) lmx.. o R i
Prek Dam Kratic e
l |Mukdahan
FPhaom Chrui Changyar X -
Peak Part 0
Cam Pu Chis £

Mekong River

Neak Luang

VIET NAM

Chu giai
¥ Tram thdy van
- s6ng

Hinh 1. Ban do ha heu séng Mé Céng
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d) Phuwong phap nghién ciru

Trong nghién ctru nay, chung t61 st dung
phuong phap théng ké, phan tich mot cach hé
théng tir cac s6 lidu vé thuy vin cua cac tram
Kratie, Kongpong Luong, Prek Dam, Tan Chau
va Chau Ddc. Trén co s phan tich s6 lidu thuy
vian két hop véi dac diém dija 1y ty nhién, quy
luat hinh thanh dong chay cua luu vuc song Mé
Cong trude khi chay vao Viét Nam, nghién dua
ra duoc cac co s khoa hoc va thuc tién cu thé
nhim nhén dinh nguén nudc mua can vao Viét
Nam trén luu vye song Mé Cong.

3. Phén tich két qua va thao luin.

3.1. Mgt so dic diém lii tai Krattie quyét
dinh dén nhin dang nguon nwéc mia can.

Luu vuc song Mé Coéng nhu mot hd chia
khong 16, trit nude vao mua mua, diéu tiét cho
mua can. Luu vuc cang 16n tinh diéu tiét cang
cao va luong trit nude tiém niang cho mua can
cang doi dao. Do d6, lugng nude vé mua li cd
vai trd quyét dinh dén luong nudc mua can.
Nghién ctru str dung sb liéu muc nudc tai Kratie
do tir 1960 dén 2018, quan hé Q-H ma Uy hoi
Mé Coéng dang diung trong du bao dé xac dinh
duoc luu luong nude tai tram Kratie. Két qua
phan tich cho thdy quan hé luu lugng trung binh
(Qw) mua can vdi Qp mua It va luu lugng dinh
Iti ctia cac nam nudc it kha chat ché (hinh 2).
Diéu nay cho phép khi két thiic mua Iii hodc két
thtic dinh 18 16n nhat nim ta c¢6 thé nhan dinh
duoc kha nang nguén nudc mua can. Cac nam
han dién hinh cho th:?iy, néu Qmax ndm nhé hon
35.000m?3/s, hodc Quw mua 1i nho hon 15.000
m?/s thi han han chic chin xay ra.

Ciing boi dic diém dién tich luu vuc 16n, 1d
tai Kratie co tinh phan ky i ro rét. Cac tran 1t
16n hon mtrc canh bao (Alarm level) tai Kratie
(Z=22m [7]) tap trung trong khoang khoang 20/7
dén 30/9, c6 thé goi 1a thoi ky 1d chinh vu. Nhu
vay, hang nam cr qua 30/9 1a kha nang xay ra 1t
16n trén mirc canh bao da hét. Lii ¢6 Qmax>35000
m?/s hau hét roi trong thoi gian tir 25/6 dén 15/10
va qua 15/10 thi coi nhu két thuc 1i (hinh 3). Néu
11 16n nhat ndm xuat hién ngoai khoang thoi gian
nay thi s€ chi 1a Iti nho va ndm d6 sé 1a ndm han.

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2019



BAI BAO KHOA HQC

16000 r r
QTB mia can= 0.384Qtb mula It + 3351.4

15000 R?=0.7874
c 14000 / QTB mua can = 0.254Qmax + 326.59 }—]
@ / RZ = 0.8742
o 13000 Y Ve
‘ () 2%

12000
.E N /
c 11000 >
o *
ay 10000 Ve ‘v
s k3
: Pk
E 9000 "
c 8000 - *

7000 N
QTB mua li; Q max
6000 -
10000 20000 30000 40000 50000

Hinh 2. Quan hé Qtb mua can voi Qw mua lti, Qua cia cac nam it nuoc tram Kratie
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Hinh 3. Phan ky i tai Kratie

Nhung viéc hinh thanh I 16n trén luu vuc
song Mé Cong lai phu thudc nhidu vao dudng
nude nén 1 hay con goi 1a duong trir nude 1 tiém
nang cua luu vuce. N6i chan 1ii ciia cac nam i nhod
va lii 16n ta dugce dudng trir nudce Iii tiém ning
nén va 16n (hinh 4). Cac dudng nay va duong Quw
mua It chia thanh cac khu vuc nhu sau:

- Vung lii rat nho: Khi duong qué trinh luu
lwong trong mua lii phat trién dudi dudng nude
1 tiém nang nén.

- Vung lii nho: Khi duong qua trinh luu lugng
trong mua Il phat trién trén dudng nude lii tiém
ning nén va dudi duong luu lugng i trung binh.
Dién hinh 1a cdc nam 1988, 1998, 2010, 2015.

TAP CHI KHI TUQNG THUY VAN

- Vung 1 16n: Khi duong qua trinh luu luong
trong mua i phét trién trén duong dudng luu
lwong 1i trung binh va dudi duong tiém nang 1i
16n. Pién hinh 1a cac ndm 1978, 2001, 2011.

- Vung 1i lich su: Khi duong qué trinh luu
luong trong mua lii phat trién trén duong duong
tiém nang 1t 16n. Pién hinh 14 nam 2000.

Theo ddi su phét trién ciua dudng qua trinh
dong chay trong mua 1t dén khoang 20/7 1a thoi
diém bét dau vao thoi ky 1i chinh vy. Néu duong
qua trinh luu lugng roi vao vung nao thi ta co
thé nhan dinh sém dugc kha nang I cia nam do
voi muc tin cay trén 70% va tu d6 nhan dinh
duoc ngué)n nudc mua can.
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Hinh 4. Puong triv nwée lii tiém ndang luu viee tram Kratie

3.2. Quan hé Qu. Krattie vdoi luwgng trii lon
nhit hé Tonle Sap

V& mua can, hd Tonle Sap gitt mdt vai tro
quan trong trong viéc cap nudc cho dong bang
song Cuu Long. Thong thuong hang ndm vao
giita thang 10, hd Tonle Sap bat dau do vé
DPBSCL va két thuc vao thang 4 nam sau. Lugng
trir 16n nhat cua hd Tong Le Sap phu thudc kha
chat ché voi lugng nude trén dong chinh song

Mé Céng. Thong qua quan hé muc nude 16n nhit
tai tram Kongpong Luong (dai di¢n cho muc
nude hd) voi Qma va Qu muiia i ma ta cé thé bit
dugc luong trir 16n nhét ciia hd Tonle Sap (hinh
5). Trong nhan dinh luong trit hd Tong Lé Sap
thong thuong dya vao quan hé Zm.x TOng Lé
Sap=F (Qumax Kratie) vi khong can cho két thuc
mua 1d dé c6 thong tin Qw muia 1{i ma Quax ¢ thé
xuat hién trudc d6 ca thang,

Quan hé Zmax hd Tonglesap-Qmax Kratie
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Quan hé Zmax ho Tonglesap-Qmuia lii Kratie
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Hinh 5. Quan hé Zya: ho Tong Lé Sap v6i Quax va lwu lwong mua lii tai Kratie

3.3. Quan hé lwu lwong giira cdc thang
trong mua can cua dong chdy vao Viét Nam

Pé nhan dinh duoc dong chay trong mua can
va dong chay cac thang trong mua can, nghién
clru da can ctr vao quan hé luu lugng thang sau
voi luu luong thang trude do.

Luogng nudc vao Viét Nam vé mua can c6 thé
xem nhu 13 lugng nudc trén dong chinh (lay tai
Kratie) cong véi luu lugng tai Prek Dam (cua ra

ctia hd Tonle Sap). Luu luong vao mua can tai
Prek Dam dugc x4c dinh bang mé hinh toan ISIS
ciia Uy hoi song Mé Cong qudc té va quan hé
Q~H tai tram.

Quan h¢ Iugng nude vao Viét Nam giira cac
thang vao ddu mua can kha chit chd. Vé cubi
mua can, khi luong nuéc trong hd Tonle Sap da
gz‘?ln can, thi quan hé nay kha phan tan (hinh 6).
Luc nay, dong chinh song Mé Cong dong vai tro
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dua vao quan h¢ ¢ hinh 6; vé cudi mua can dua
vao quan hé ¢ hinh 7 va c6 tham khao thém muc
nudc hién trang cua ho Tonle Sap dé danh gia

chu dao, dong gop dén 75-85% tong dong chay
vao Vi¢t Nam. Tai Kratie, quan hé gitta luu
luong thang IIT véi 11 va IV voi 11T lai rat chit

ch& (hinh 7). Do d6 nhimng thang ddu mua can,
du bao dong chay vao Viét Nam theo cac thang

luong trit nude con lai cta ho.
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Hinh 6. Quan hé lwong nuée vao Viét Nam giita cdc thang trong dau mia can
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Hinh 7. Quan hé luwong gitra cac thang trong mua can tai Kartie

3.4. Dé xuit quy trinh nhgn dinh sém dong
chdy vao Viét Nam trong mua can

a. Nhan dinh xa

Nhan dinh dong chdy mua can song M¢é
Cong vao Viét Nam can cu vao thong bao, du
béo khi hau, tinh hinh ENSO dé nhén dinh kha
ning nim nudce it hay nhiéu.

Theo ddi nén nude 1i tiém nang nhan dinh
kha nang Il 16n hay bé, hinh 4.

Khi xut hién dinh lii ndm hodc két thuc mua
I, danh gid dugc Quw mua can trén dong chinh
thong qua qua hé trong hinh 2. Dy tinh kha néng
trit nuGe 10n nhat ciia ho Tonle Sap nhd quan hé
hinh 5.

Nhén dinh kha nang nguén nudc trong mua
can chay vao Viét Nam dya vao thong tin Quw
mua can trén dong chinh va kha nang trir nudc
16n nhét cua hd Tonle Sap.

b. Nhdn dinh va dw bado thang.

Tir thang XI dén thang 11, qua téng luu luong
tai Kratie va Prek Dam thang trudc, thong qua
quan hé trén hinh 6 dé du bao dong chay vao
Viét Nam thang tiép theo.

Tur thang III va IV, can ctr vao luu lugng trén
dong chinh 14 cha yéu thong qua qua hé hinh 7
va luong trir nudce hién trang cua hd Tonle Sap
dé du bao dong chay vao Viét Nam thang tiép
theo.

¢. Du bado 15 ngay.

Dung quan h¢ Q15 ngay trude véi Q15 ngay
tiép theo dé nhan dinh.

Dung mé hinh toan dé du bao dong chay dén

Tan Chau Chau Ddc véi bién trén 1a Q tai Kratie
va Q tai PrekDam, két hop két qua dy bao 15
ngay cua Uy hoi song Mé Cong.

Co thé tom lugc quy trinh nhan dinh sém
dong chay vao Viét Nam trong mua can nhu so
d6 dudi day (hinh 8).

4. Két luan

V6i dic diém thiy van cia luu vue song Mé
Cong va hd Tonle Sap, cho phép chung ta nhan
dinh sém kha nang ngudn nudc vao Viét Nam
vé mua can. Nhitng ndm it nudc dién hinh nhan
dinh sém vé quy mé dong chay mua can co do
tin cay cao hon. Quy trinh nhén dinh sém dong
chay mua can dé dang tin hoc hoa, khong doi hoi
ky thudt phtc tap.

Dé cong tac thong bao ngudn nude vé mua
can hang ndm nhu mot nhi¢m vu thudong xuyén,
can phai thuc hién thém mot s6 noi dung sau:

- Thu thap cap nhat lién tuc thong tin dy béo,
thuc do tr MRC va TT DB KTTV

- Phén tich s6 liéu qua khir, danh gia tac dong
hd chtra,

- Thu thap thong tin va Phan tich hoat dong
ENSO dén kho han, xdm nhap man PBSCL,

- Cap nhat mo hinh thuy luc ha luu va thugng
luru ¢6 xét diéu tiét hd chira,

- Thu thap, cép nhat sb liéu man céac tram
vung ven bién.

- Thu thap thong tin do am luu vuc tir anh
vién tham,

- Xay dung thong bao TNN, dua 1én trang
WEB.
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Hinh 8. Lugc do quy trinh nhan dinh, thong bdao som va dw bao lwong nuwoc vao Viét Nam trong
mua can 6 BSCL
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SCIENTIFIC BASIS TO RESEARCH WATER RESOURCES
IN DRY SEASONS IN THE MEKONG BASIN

Tran Duc Thien!, Luu Thi Hong Linh'
"Water Resources Institute

Abstract: The research of water resources in the dry season in the Mekong Delta is very impor-
tant in preventing drought, lack of water and saline intrusion. The hydrological characteristics of
the Mekong and the Tonle Sap Riverare areas and the dry season flows are mainly contributed by
the Mekong and Tonle Sap Rivers. Therefore, it is feasible to research the source of water into Viet-
nam in the dry season. Early identification of water resources in dry season is based on information
on water resources during the flood season and the maximum reserve of Tonle Sap lake. On the
other hand, identifying the scale of water resources is based on the potential flood storage curves
of the basin. The relationship of flow between adjacent months is quite tight (correlation coefficient
is greater than 0.8) is the basis for forecasting the next month's flow. A procedure of early identifi-
cation of flows into Viet Nam during the dry season is also proposed in this article.

Keywords: Identifiying water resources in dry season, the MeKong basin.
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TOM TAT TINH HINH THUY VAN, NONG NGHIEP
THANG 5 NAM 2019

I. TINH HINH THUY VAN

1. Bic B

Cudi thang 5, trén thuong luu song Lo,
song Thao va song Cau da xuét hién 2 dot lil
nho voi bién d0 1h Ién tir 2-4m, dac biét trén
song Ka Long d4 xuét hién mot dot 1 (do mua
16n két hop xa lii tir phia Trung Qudc). Muc
nuée ha luu hé thong séng Hong- Thai Binh
tiép tuc bién ddi theo su diéu tiét ctia thuy dién
thuong ngudn va thuy tridu. Sat 10 dat da xay
ra tai tinh Son La, Ha Giang, Bic Can va Cao
Bing.

Luong dong chay thang 5 trén cac song phod
bién thiéu hut so véi TBNN tir 10-60%, thiéu
hut nhiéu trén song Thao va ha luu song Lo,
riéng trén song Gam va ha luu song Hong 16n
hon TBNN tur 25-30%.

Trén song Pa, myc nudc cao nhét thang tai
Mudng Lay 1a 195,77m (7h ngay 1), thip nhat
la 181,70m (1h ngay 31), trung binh thang la
189,04m; tai Ta B muc nudc cao nhat thang
la 110,12m (22h ngay 16), thap nhat 1a
105,32m (7h ngay 31), trung binh thang la
106,94m. Luu luong 16n nhat thang dén ho
Hoa Binh 1a 2948m?/s (19h ngay 20), nhé nhét
thang 1a 180m?%s (19h ngay 1), trung binh
thang 1370 m?/s, 16n hon TBNN (789m?/s)
cung ky. Muc nuéc hd Hoa Binh luc 19 gid
ngay 31/5 14 91,68m, thap hon ciung ky nim
2018 (103,67m) la 3,77m.

Trén song Thao, myc nudc cao nhat thang
tai tram Yén Bai 1a 25,56m (16h ngay 15); thép
nhat 12 24,09m (16h ngay 11), trung binh thang
1a 24,62m, thap hon TBNN cung ky (26,23m)
la 1,61 m.

Trén song Lo tai Tuyén Quang, muc nudc
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cao nhit thang 1 18,47m (23h ngay 31); thap
nhat 1a 14,23m (19h ngay 6) - dat gié trj thap
nhat cting ky trong chudi quan tric , trung binh
thang 1a 15,82m.

Trén song Héng tai Ha NoO1, muc nudc cao
nhat thang 14 2,58m (1h ngay 10), thdp nhét &
muc 1,30m (1h ngay 2), trung binh thang la
2,09m, thép hon TBNN (3,70m) 1a 1,61m, cao
hon cung ky nam 2018 (1,86m).

Trén song Thai Binh tai Pha Lai myc nudce
cao nhit thang 13 1,79m (23h ngay 8), thap
nhat 1 0,34m (13h ngay 21), muc nudc trung
binh thang 14 0,94m, thip hon TBNN cung ky
(1,47 m) 1a 0,53m.

2. Trung B§

Trong thang, ¢ thugng luu song Ma (Thanh
Hoa), song La (Ha Tinh), song Kién Giang
(Quang Binh), thuong ngudn séng Sé San
(Kon Tum) xuét hién 2-3 dot dao dong. cac
song khac muc nudc it bién dbi. Cac song khac
0 khu vuc Trung B va khu vuc Tay Nguyén
bién doi cham.

Luong dong chay trén phan 16n cac song &
Trung B6 va khu vuc Tdy Nguyén ¢ mic thip
hon TBNN tur 30-45%, riéng trén song Ca
(Nghé An), song Ba (Pha Yén) thip hon trén
50% so vo1 TBNN; cac song ¢ Quang Nam,
Quang Ngai, Khanh Hoa ¢ muc cao hon tir 6-
25%. Muc nudc trén song Tra Khic (Quang
Ngii) tai tram Tra Khtc dd xudng thap nhat
trong chudi sb liéu quan tric cing ky 0,03m
(7h/17/5).

3. Nam B

Muc nuédc dau ngudn song Ciru Long dao
dong theo tridu. Muc nudc cao nhit thang trén
song Tién tai Tan Chau 1,31m (16/5), trén
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song Hau tai Chau Pdc 1,38m (15/5), cao hon
TBNN cung ky tir 0,37-0,48m.

Trong thang 5, trén song Pong Nai xuét
hién 2 dot dao dong, myc nudc cao nhat thang
tai Ta Lai 110,68m (8/5).

II. KHi TUONG NONG NGHIEP

Diéu kién khi tugng noéng nghiép trong
thang V/2019 ¢ hau hét cac dja phuong phia
Bic tuong dbi thuan loi cho cy trong sinh
truong va phat trién. Nén nhiét va sd gio ning
chu yéu ¢ mirc x4p xi hodc cao hon TBNN mot
it, lwong mua va sé ngdy mua ting dam bao
duogc cho lua xuan & Mién Bic trd bong, chic
xanh. Buéc dau danh gia cho thay lua dong
Xudn nim nay c6 nhiéu trién vong cho ning
suat kha. Mot sb khu vuc ¢ Béc Trung B6 da
bit dau thu hoach laa dong xuan sém. Tuy
nhién diéu kién thoi tiét trong thang V/2017
cling thuan lgi cho sau bénh phat trién trén
dién rong dac bi¢t 1a bénh dao 6n 14, dao 6n cd
bong, sau cudn 14, va céac loai rﬁy trén lta dong
xuan. O Mién Nam d3 bit dau vao mua mua
do vy luong mua va sb ngdy mua ting dang
ke thuan lgi cho san xuét lua hé thu.

Thang V 1a thang bat dau mia mua, lugng
mua va s ngay mua ting hon so voi cac thang
truée. Tuy nhién, hau hét cac khu vuc déu bi
anh huong cua gié Tay kho nong, dac bict 1a
cac tinh Tay Béc, Bic Trung B va Trung
Trung Bo xuat hién nhiéu dot gié tiy kho nong
c6 cuong do manh. Cac dot gid tdy kho nong
két hop véi cac dot ning nong kéo dai 1am
lugng bdc hoi ting. Mot sé khu vuc & dong
bang Béc B9, Bic Trung Bo va Trung Trung
B c6 luong bdc hoi cao hon luong mua dan
dén tinh trang thiéu hut nudce tirc thoi cho san
xuit nong nghiép. S6 ngay xuat hién dong
tang, dong, 16c kém theo mua 16n gy thiét hai
cho nguoi va hoa mau.

Nhiém vu trong tdm cua san Xuét nong
nghiép thang V 1a tip trung chu yéu vao chim
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soc lta dong xuan & cac dia phuong phia Béc;
thu hoach lta, hoa mau vu dong xuan va xuéng
gidng lta heé thu tai cac dia phuong phia Nam.
Tinh dén cudi thang lua dong xuén & céc tinh
dong bang Séng Hong co ban két thic thoi ky
trd bong, cham soc va phong trir sau bénh cho
lia muodn. Ving Béc Trung bd da tién hanh thu
hoach va tai cac tinh mién Nam co ban thu
hoach xong lta déng xuan va chuyén trong
tam sang vu heé thu. Hién tai cac tinh mién
Nam dang tich cyc lam dét, xudng gidng laa
hé thu va gieo trong rau mau, ciy cong nghiép
ngin ngay vu hé thu.

1. Pdi véi cay lna

- V& san xuat laa Dong xuan

Tinh dén cubi thang, ca nude gieo cay duoc
3.116,5 nghin ha laa Déng xuan, bang 100,2%
cung ky nam trude, trong d6 dién tich gieo ciy
tai cac dia phuong phia Bic udc dat 1.116,1
nghin ha, bang 98,1%; tai cac dia phuong phia
Nam udc dat 2.000,4 nghin ha, bang 101,4%.
Tai cac dia phuong phia Béc, tinh hinh san
xut [ia Pong xuan nam nay dién ra trong bdi
canh thoi tiét dién bién bat thuong so véi
nhitng nim gan ddy, mia déng niang 4m, mua
hé lai 6 mua phun va gié mua. Thoi tiét trai
vu giy ra hién tuong lua trd bong va cho thu
hoach sém so cung ky va lam giam ning suét.

Theo bdo cdo udce tinh tur cac dia phuong
phia Bic, dién tich gieo cdy lua Pong xuan dat
1.116,1 nghin ha, giam 1,9% so v6i vu Dong
xuan nam 2018, dién tich thu hoach udc dat
376,7 nghin ha tang 9,2% so voi cung ky, san
luong tinh trén dién tich thu hoach dat 2,4 tri¢u
tan, tang 10,9%. Tu nay dén khi thu hoach néu
khong c6 mua bdo va sau bénh bat thuong thi
nang suét toan vu ude dat 63,8 ta/ha, giam 0,3
ta/ha; san lugng udc dat 7.128.5 nghin tan,
giam 103,4 nghin tan. Dién tich gieo trong lua
Dong xuan giam & hau hét cac tinh phia Bac
do thu hoi dat, chuyén d6i muc dich sir dung
dat; chuyén sang trong loai cdy khac hodc nudi
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trong thuy san; dién tich con lai khong gieo
trong do thiéu lao dong hodc do thiéu nudc
tuoi.

Tai cac dia phuong phia Nam, tinh dén nay,
da thu hoach dugc 1.980,2 nghin ha lta Dong
xuan, dat 99% dién tich xudng gidng va ting
3% so cung ky nam trudc, ning suat thu hoach
dén nay udc dat 67 ta’ha, san luong ude dat
13,34 triéu tan, ting 0,8% so v4i cung ky.
Ving Pong bang song Ctru Long d3 co ban
thu hoach xong trén 1,6 triéu ha dién tich gieo
trong lua Pong xuan; ning sudt udc dat 68,3
ta/ha, giam 0,7 ta/ha so v6i cung ky nam trudc;
san luong dat 10,96 triéu tan, tang gﬁn 40
nghin tin. Dién tich lta Péng xuan tai cc tinh
Pong bang song Ciru Long ting chu yéu do
chuyén d6i mua vu tir lia Mua sang lta dong
Xuan tai tinh Ca Mau; ning suat giam do thoi
tiét khong thuén loi,

- Laa he thu: Cung véi viéc thu hoach lua
DPoéng xuan, dén trung tudn thang V ca nudc da
gieo trong dugc 1159 nghin ha laa Hé thu,
trong d6: Cac dia phuong phia Bic da gieo
trong duoc 28 nghin ha, phia Nam gieo trong
duge 1.131,3 nghin ha (ving Dong bang song
Ctru Long dat 1.064,7 nghin ha, bang 101,6%).
Tién d6 gieo trong lta He thu nim nay nhanh
hon cung ky do vu Pong xuén dugc gieo trong
va thu hoach sém. Hién lta He thu dang & giai
doan dé nhanh dén chic xanh, mét s dién tich
xubng giong sém da cho thu hoach. Cay lua
sinh truong va phat trién tuong ddi tot. Tuy
nhién, vu He thu 2019 du bao s& con nhiéu kho
khin do tinh hinh ning néng kéo dai va dién
bién kha phuec tap, dac biét nguy co han han,
thiéu nudc tai cac tinh Duyén hai Nam Trung
B9, Tay Nguyén trong cac thang mua kho.

2. Pdi v6i cac loai rau mau va cdy cong
nghiép

Tinh dén trung tuan thang 5, dién tich gieo
trong ngd ca nudc dat 456,1 nghin ha, bing
96,3% cung ky nam trude; khoai lang 68,7
nghin ha, béng 93,8%; lac 136,2 nghin ha,
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bang 95,8%; dau twong 21,2 nghin ha, bang
100,8%; rau dau cac loai 584,1 nghin ha, bf?mg
102,5%.

O Moc Chau, Phii Ho, Ba Vi: Ché dang
trong giai doan che 16n bup mu, che 16n 14 that
1, trang thai sinh trudng tir trung binh dén kha
(bang 1).

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

O Tay Nguyén va Dong 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

Theo s6 liéu ciia Cuc Bao vé thuc vat, dién
tich 1aa bi nhiém dich hai nhu sau:

- Rﬁy hai lta: Dién tich nhiém 34.751 ha,
nhiém ning 4.291 ha, mét tring 0,98 ha, dién
tich phong trir 25.666 ha. Phan bd tap trung tai
céc tinh phia Bic va Duyén Hai Nam Trung
bo.

- VL-LXL: Dién tich nhiém nhe 260 ha trén
lta Hé Thu gidng lua IR 50404, Nang hoa 9 va
Dai Thom 8 giai doan dong-trd.

- Bénh dao 6n

+ Bénh dao 6n hai 1a: Dién tich nhiém
10.127 ha. Phan b chu yéu tai cac tinh dong
bang song Ctru Long.

+ Bénh dao 6n cb bong: Dién tich nhiém
1.729 ha, mat tring 1.5 ha. T4p trung cic tinh
phia Bic.

- Bénh khé van: Dién tich nhiém 87.481 ha.
Phan b6 chu yéu tai cic tinh phia Béc.

- Bénh den 1¢ép hat: Dién tich nhiém 6.488
ha. Phan bd chu yéu tai cac tinh phia Nam.

- Bénh bac 14: Dién tich nhiém 8.165 ha,
dién tich nhiém ning 1.040 ha. Phan bé tap
trung taicéc tinh phia Bic va Nam bo.

- Sau cudn 14 nho: Dién tich 12.110 ha. Tap
trung tai cac tinh Bic bo va Nam bo.

- Chudt: Dién tich hai 5.513 ha. Phan bd
nhiéu & cac tinh phia Bic va Nam bo.
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III. TOM TAT TINH HINH MOI TRUONG KHONG KHI VA NUOC
THANG 3.2019
1. Moi trwomg khong khi (Bui va nwéc mura)

Cuc Ha Noi Viét Tri | PaNang Thanh phd
Yéu tb Phuong | (Lang) Ho Chi Minh
o ) (2 3) “) 5)
Bui lang tong cong
, 3,23 10,52 8,86 3,04 7,86
(Tan/km?.thang)
pH 5,71 6,89 6,38 6,83
Do dandién  (uS/cm) | 48,3 169,0 50,0 95,0
NH4* (mg/1) %0,03 6,263 1,144 %011
NOs™ (mg/1) 6,447 15,41 3,421 0,124
SO4* (mg/1) 8,071 20,75 6,692 5,261
Crr (mg/1) 2,656 7,605 3,526 5,862
K* (mg/1) 0,738 1,654 0,943 2,257
Na* (mg/1) 2,051 5,379 1,436 1,973
Ca’" (mg/1) 3,128 8,954 3,021 10,70
Mg?* (mg/1) 1,687 4,238 1,136 1,495
HCOs;  (mg/l) 2,44 30,5 5,49 29,9
2. Mé6i trwong nwéce
2.1. Nuébc séng - ho chira
Yén Ha Bén Bién Nha Hoa Tri
Bai Noi Binh Hoa Be Binh An
(6) (M (®) ) (10) (1) (12)
Song Ho
Yéu td Hong Hong Kinh DPong | Sai Gon | Hoa Ho
Thay Nai Binh Tri An
Nhigtdo  (°C) 23,3 21,9 22,8 29,6 29,4 22,7 28,9
Tong sit  (mg/l) 0,13 0,21 0,13 1,01 9,57 0,15 0,43
SO+ (mg/1) 11,98 | 7,853 | 7,954 2,61 574 4477 | 2,79
Cl'(mg/l) 6,145 | 1,925 | 3,841 3,26 3519 | 2,311 3,29
HCOs5 (mg/l) 120,8 | 101,3 | 106,1 27,3 65,4 89,1 23,4
Do kiém  (me/l) 1,980 | 1,660 | 1,740 | 0,448 | 1,072 | 1,460 | 0,384
Do cimg  (me/l) 2,065 | 1,672 | 1,794 | 0,332 | 18,896 | 1,445 | 0,396
Ca®"(mg/l) 27,59 | 24,69 | 30,04 4,22 94,7 | 23,16 | 4,87
Mg (mg/1) 8,364 | 5,347 | 3,584 1,47 173 3,508 1,86
Si (mg/1) 4,906 | 6,566 | 6,934 | 5,676 | 5,633 | 6,857 | 5,208

TAP CHi KHI TUQNG THUY VAN
S6 thang 06 - 2019



TINH HINH KHi TUQNG THUY VAN

)

2.2. Nwére bién

: Hon Dau Bii Chay Son Tra Viing Tau
?Z;\ (13) (Bai tim - 14) (15) (16)
Nhiétddo  (°C) 21,6 - 21,4 21,4-21,2 25,8 -26,7 26,6 - 26,8
NH4" (mgN/I) 0,135 %0,130 0,139 %0,136 %0,06- %0,06 0,012 - 0,007
NOs(mgN/1) 0,189 %0,185 0,178 %0,165 0,313- 0,307 0,112 - 0,066
NO> (mgN/l) %0,005%%0,005 | %0,005- %0,005| %0.006 %0,006 0,01 - 0,008
PO4>(mgP/1) 0,035 %0,042 0,033 %0,032 0,032 - 0,023 0,039 - 0,023
Si (mg/l) 2,004 %1,996 2,007 %2,002 4,283 - 3,266 1,495 - 0,956
Cu (mg/1) 0,004 %0,004 0,003 % 0,003 0,0254 - 0,0230 %2,3 - %2,3
Pb (mg/1) 0,002 %0,003 0,003 % 0,002 0,0163 - 0,0151 %,2 - %0,2
pH 7,81 -7,83 7,52 - 7,26 7.8 - 7,80 7,19 - 7,21
Do min (0/00) 21,7-223 25,9- 26,2 23,0 - 29,1 32,2-33,5

Chu thich:

(1) Mua tong cong tir ngay 04 thang 03
nam 2019 dén ngay 11 thang 03/2019 & tram
khi tuong Cac Phuong (pH do tai Phong thi
nghiém sau khi nhan dugc mau),

(2) Mua tong cong tir ngay 11 thang 03
nim 2019 dén ngay 18 thang 03/2019 & tram
khi tuong Lang (pH do tai Phong thi nghiém
sau khi nhan duoc mau),

(3) Mua tong cong tir ngay 04 thang
03/2019 dén ngay 11 thang 03/2019 & tram
khi tuong Viét Tri (pH do tai Phong thi nghiém
sau khi nhan duoc mau),

(4) Mua tong cong tir ngay 18 thang 3 dén
ngay 25 thang 3/2019 & tram khi tugng Da
Ning,

(5) Khong mua

(6,7, 8,9, 10) Mau l4y tai tram thuy van liic
7h00 ngay 15/3/2019,

(11, 12) MAu lay ¢ thuong luu dap luc 7h00
ngay 15/03/2019,

(13) S6 dau 1a tng voi ky triéu kém (14h00
ngay 18/3/2019) ¢ tang mat; sb sau 1a tng véi
ky tridu cuong 02h00 ngay 18/3/2019) ¢ ting
mat,

TAP CHI KHI TUQNG THUY VAN

(14) S6 dau 1a tng voi ky tridu kém (14h00
ngay 18/3/2019) ¢ tang mat; sb sau 1a Gmg véi
ky tridu cuong (3h00 ngay 18/3/2019) & tang
mat

(15) S6 dau 1a tng véi ky triéu kém (4h
ngay 20/03/2019) ¢ tAng mit; s6 sau 1a tmg véi
ky tridu cudong (19h24 ngay 19/3/2019) ¢ tang
mat,

(16) S6 dau 1a tng véi ky tridu kém (7h55
ngay 21/3/2019) ¢ ting mat; sb sau 13 Gmg véi
ky triéu cuong (1h20 ngay 21/3/2019) ¢ tang
mat,

Nhan xét

Moi truong khong khi:

« Ham luong cac chit trong nudc mua
tuong ddi cao dic biét 1a cac tram nam & cac
thanh phé 16n nhu Ha Noi va Da Nang

Moi truong nudc:

« Nuéc song - ho: Ham luong céc chét trong
nuée séong - ho chira cao hon cung ky nam
trude, Tai tram Nha Be ham lugng cac chét (Cl
, SO42-, Ca2+, Mg2+) cao hon nhiéu so véi
cac tram khac do nuéc bi nhiém man,

« Nude bién: Ham lugng cac chat it thay doi
so v&i cung ky nam trudc.
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