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Trong sO nay
Nghién ctru & Trao doi

Pang Thanh Mai, Vii Pirc Long: Nghién ctru xay
dung cong nghé canh bao, dy bao 1t luu vuc song
Ko6n - Ha Thanh, tinh Binh Dinh

Nguyén Ky Phung, Trin Thi Kim, Nguyén Thij
Biy, Nguyén Thi Hang: Nghién ctru du bao dong
chay Iii dén va luu lugng xa ctia hd chtra dudi tac
dong ctia bién ddi khi hau

Lwong Vin Viét: Anh huong cia ENSO dén nhu
cau tudi cho lba trén khu vuc Dong bang song Ciru
Long

P6 Thanh Long, Tran Thai Binh: Xay dung h¢
thdng hién thi thong tin khi twong thity vin bang
cong nghé ma ngudn mo

Tran Thi Tam, Nguyén Héng Son, P Thanh
Tung: Xac dinh bdc thoat hoi tiém niang khu vuc
Bic Trung Bo va duyén hai mién Trung trén co s&
dir 1liéu anh MODIS

Buii Vin Chanh, Tran Ngoc Anh, Nguyén Hfﬁng
Trwong: Khoéi phuc dir li¢u song Cai Phan Rang
nang phuong phap tich hop cic mé hinh

Pham Thi Bich Thuc, Pang Hoa Vinh: Panh gia
tac dong cua cac yéu té dén ngudn nudc ngot ciing
ha luu séng Cuu Long
Tong két tinh hinh khi twong thiy vin

Tom tat tinh hinh khi twong, khi twong nong nghiép
va thuy van thang 7 nam 2016 - Trung tAm Du bao
khi twgng thiy van Trung wong va Vién Khoa
hoc Khi twong Thiy vin va Bién doi khi hau

Thong bao két qua quan tric moi truong khong khi
tai mot s6 tinh, thanh phd thang 7 nim 2016 -
Trung tAim Mang luéi khi twgng thiy van va méi
trwong



NGHIEN CUU & TRAO DPOI

NGHIEN CUU XAY DUNG CONG NGHE CANH BAO,
DU BAO LU LUU VUC SONG KON - HA THANH,
TINH BINH PINH

bang Thanh Mai, Vii Dirc Long
Trung tdm Dy bao khi tugng thuy van Trung vong

ai bdo trinh bay cdc két qud xdy dung cong nghé gidm sat, canh béo, dw bdo lil, ngdp lut

va diéu tiét ho chira cho hé théng song Kon-Ha Thanh dya trén viéc tich hop cac mo hinh
thity van, thity lyc va diéu tiét ho chira. Céc mé hinh Mike NAM, Mike 11-GIS va mé hinh
diéu tiét ho dwoc thiét ldp, kiém dinh va thir nghiém cho két qua tot va cho phép sir dung trong diéu

kién tac nghiép. Cong nghé duw bdo dwoe xdy dung nhw mot khung lién két cac mé hinh, co sé di

liu, 5o liéu dy bao mwa voi cdac cong cu giam sat, canh bao va du bao lii, ngdp lut theo thoi gian

cho cdc vi tri chinh trén hé thong séng. Cong nghé dwoc chay thir nghiém trong mia lii nam 2015

va két qua thir nghiém cho thdy céng nghé cé kha ndang déap vmg dwege cdc yéu cau nghiép vu.

Tuwr khoa: L, lut, cong nghé duw bao, luu viee song Kon - Ha Thanh.

1. Mé dau

Luu vuc song Kon - Ha Thanh 1a luu vuc
song lon nhét tinh Binh Dinh véi dién tich
khoang 3809 km?, la vung tdp trung cac hoat
dong kinh té, vin hoa, xd hoi va chinh trj cua
toan tinh Binh Dinh. Trong nhiing nim gan day,
cac loai thién tai nhu 1@, ngap lut trén luu vuc
song Kon tang 1én nhiéu lan vé tan s6 1an cudng
6, dién hinh 13 vao nam 2009, mura 16n tap trung
trong thoi gian ngin da gay ra Iii dic biét 16n cho
luu vye song Kon. Hién nay, trén luu vyc song
dd va dang xay dung nhiéu hd chua thiy loi,
thity dién anh huong 16n dén dong chay ha luu
song.

Duy bao i dong vai trd rit quan trong trong
cong tac phong tranh, giam nhe thiét hai gay ra
do 1@ ciing nhu cong tac diéu hanh hiéu qua cac
ho chura, day 13 nén tang cho cong tac van hanh
ho chira, didu hanh chdng 1ii, phat dién va giup
nang cao hiéu qua str dung hd chira trén luu vuc
song. Trén thuc té, giam sat, canh bao, du bao I
cho luu vuc song 1a mot bai toan rat phuec tap,
nhat 13 trong diéu kién ¢ su van hanh va diéu
tiét ctia cac ho chira. Xay dung cong nghé du bao
1 theo quan diém ddng bo va hién dai, dap tng
cac yéu cAu tac nghiép, két ndi dir lieu, cong cuy,
mo hinh phuc vu gidm sat, canh bao, va dy bao

18, diéu hanh hé théng da hd chura trén luu vuc
song 1a muc ti€u cua nghién ctru nay.

2.Phwong phap xay dung cong nghé

Dé xay dung dugc cong nghé giam sat, canh
bao, du bao lii cho luu vuc song Kon - Ha Thanh
tinh Binh Dinh, khung ndi dung nghién ctru dugc
xay dung bao gdm 4 khi cong viéc nhu hinh 1.
Céc noi dung chinh s& gdm: Xay dung chi tiéu,
cong cu dung trong giam sat, mua, 14, ngap lut;
Xay dung cac cong cu canh bdo 11, ngap lut;
Thiét 1ap, t6i wu, kiém nghiém cic mé hinh dy
béo 1, diéu tiét hd chua, ngap lut; Xay dung
ph?m mém két ndi s6 lidu, dit liéu, van hanh md
hinh, phan tich hiéu chinh két qua va phat hanh
ban tin.

2.1. Phwong phap giam sat, nhdn dang va
cdanh bao li, lut

bé giam sat 14, lut, cac chi ) giam sat mua
gdm cudng d6 mua va tong luong mua trong 6-
12 tiéng dugc xay dung dua trén vi¢c phan tich
danh gia méi quan hé mua, 1ii. Cac chi s giam
sat 1ii bao gdm muc do 1ii va cuong suat 1 1én,
muc nude 1d tinh toan trén co so sb liéu thuc do
lién tuc cap nhap dugc so sanh vdi cac muc bao
dong cua cac tram chinh trén hé thong song.

Nhan dang va canh bao I dugc xay dung trén
co s& bo s6 lidu théng ké tir nim 1992 dén nay.
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S6 liéu théng ké gdbm mua, myuc nude cla cic
tran 10 16n tai luu vye song; cac dac trung hinh
thé thoi tiét gdy mua 16n dugc théng ké lién quan
dén dic diém hinh thé, twong tac gitra cac hinh
thé, ddc diém mua va dic diém 1d. Yéu t6 nhan
dang 1a muc d9 i, dac trung mua, dac trung 1.
Céc nhén t6 nhan dang 1a cac dic trung cua cac
loai hinh thé thoi tiét gdy mua. Cac phuong 4n
canh bao muc nuwdéc dinh 1i tai tram Thanh Hoa

dua vao lugng mua, luu luong xa du kién cua
cac ho chira, muc nuée, luu lugng tram thuy van
tuyén trén ciing duoc xay dung dé canh bao 1.

Viéc canh bao nguy co ngap lut d6i v6i viing
ha luu song Koén dugc thuc hién trén co sé tinh
toan, moé phong nguy co ngap lut ung voi cac
muc bao dong va cac cép muc nudc 1on tai tram
thuy van Thanh Hoa.

Cong nghé giam sat, canh bao, dw bao li, ngap
lut Iru vire song Kon — Ha Thanh
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Hinh 1. Khung noi dung nghién ciru cong nghé giam sdt, canh bao, du bado li, ngdp lut

2.2. Dy bdao muwa, lii va ngdp lut

Pé lam dau vao cho md hinh dy bao 1, két
qua du bao mua duogc léy tir hé théng du bao td
hop ECMWF dang dugc van hanh nghiép vu tai
Trung tam Du béo khi tugng thuy van (KTTV)
Trung wong. Cac két qua du bio mua tir mo hinh
dugc phan tich, danh gia va so sanh véi s6 lieu
thuc do. Phuong an hi¢u chinh mua dugc xay
dung trén co s¢ tuong quan voi lugng mua quan

NAM BTHC
Hé théng
Lwong h chira I':Iaanr;\
nwéc > trén luu cacho
dén vire chira
Lwong Lwong
mwa muwa

tric thyuc té va cac phan tich dic diém mua trén
luu vue.

Dua trén kha nang img dung ctia cac mo hinh,
bo m6 hinh Mike NAM, Mikell GIS, diéu tiét
hd két hop voi cac két qua du bao mua t6 hop
(ECMWF) d3 duogc thiét lap, tdi wu va thu
nghiém cho cac mua 1 va tran i dién hinh. So
d6 két ndi cac mé hinh nhu hinh 2.

MIKE 11 MIKE 11-GIS
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NAM

Hinh 2. So do lién két mé hinh trén hé thong séng Kon
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M0d hinh NAM tinh toan dong chdy tir mua, 1a
dau vao cho cac mo hinh diéu tiét ho chira va gia
nhap khu giita. Qua trinh tinh toan diéu tiét ho
chira thuc hién trén co so can b'?mg hd va so sanh
Iuu luong dén ho, muc nude hd va muc nudce ha
luu dé hiéu chinh luu luong xa du kién sao cho
phu hop vo1 quy dinh ctia Quy trinh van hanh
lién hd chira. Phuong an van hanh hd chira duoc
xay dung theo nguyén tic vu tién va cac diéu
kién trong quy trinh lién ho chira, chia thanh cac
kich ban cho nguoi thuc hién lya chon: (1) Diéu
tiét ty dong theo nguyén tic ciia quy trinh lién
hd; (2) Diéu tiét khi nhan dinh cac hinh thé thoi
tiét gy mua Iii khong con kha nang anh huéng
tryc tiép dén luu vuc song; (3) Tich nudc cudi
mua 18. Cac mo hinh thuy luc Mike 11 va Mike
11 GIS duoc xay dung dé tinh toan qua trinh 1ii
va ngdp lut dudi ha luu s dung céac két qua tinh
tir m6 hinh NAM va diéu tiét hd chira. Cac chi
tiéu danh gia chat lugng mo phong va kiém dinh
ctia md hinh gdm (i) Mirc d6 phu hop giita cac
két qua tinh toan va thuc do (chi s6 NASH), (ii)
Panh gia chat luong ctia phuong an du bao (chi
s6 S/ G ), sai s dinh Iii va thoi gian xuat hién
dinh 1i.

2.3. Xdy dung cong nghé

Cong nghé dugc xay dung nham két ndi co
so dif lidu tac nghiép gdm sb liéu quan tric, sd
li¢u du bao mua voi bo md hinh Mike-NAM,
diéu tiét ho chira va mo hinh thuy dong lyc Mike
11-GIS, dam bao tu dong hoa s6 liéu dau vao,
hi€u chinh tc thoi cac thong s6 ctia mé hinh,
diéu khién cdc m6 dun du bao mua, du bao thuy
van, thuy luc voi moé dun cap nhat sai sb, hién
thi, in 4n két qua dau ra, dam bao du bao tac
nghi¢p thudn ti€n, nhanh chong va chinh xac.
Cong ngh¢ dugc xay dung trén ngoén ngir 1ap
trinh c#, visual 2010 v6i giao dién windows
form, dung hé quan tri co so dir liéu
MSSQL2008.

3. Cac két qua va thao luan

3.1.Canh bdo lii va ngdp lut

a) Canh bdo li:

Pé 1am co s& cho viée canh bao 1l tir hinh thé
thoi tiét, 65 dot mua 1d trén luu vyc song da

NGHIEN CUU & TRAO DOI

dugc phan tich, danh gia, phan loai. Mdi tuong
quan giita hinh thé thoi tiét, dic diém mua va dic
diém 1t duge xay dung thanh co s¢ dir liéu cho
5 loai HTTT giy mua lii 16n gom: (i) Bio,
ATND, 4p thap anh hudng truc tiép; (i) T hop
cua khong khi lanh (KKL) véi xody thuan nhiét
déi (XTND); (iii) Dai hoi tu nhiét doi hoac ranh
ap thap kém xody thuan; (iv) Dai hoi tu nhiét doi
hodc ranh 4p thip kém xody thuan di vao dat lién
c6 tac dong cua khong khi lanh; (v) Khong khi
lanh két hop vé6i song dong.

Canh bao 1ii tir hinh thé thoi tiét dugce thuc
hién tir 3 ngudn thong tin phdi hop gdm t6 hop
cac hinh thé thoi tiét, tir lwong mua roi trén luu
vuc, va diéu tiét, van hanh cta cac hd chua. Qua
trinh canh bao i qua 3 giai doan:

- Canh béo theo nhan dang tong quat véi to
hop cac hinh thé thoi tiét. Mirc canh bao nay biét
trudc, kha nang va qui mo I trude khoang 24 -
36 gio. BJ chinh xac ctia nhan dinh tai thoi diém
nay ¢ muc 60 - 70%.

- Canh bao khi mua da bat du roi trén luu
vuc va khi c6 thong tin vé lugng mua dy bao.
Thong qua quan hé tuong quan mua - dinh 1t xac
dinh duoc murc do cua dinh 1 va chon duoc cac
khong gian lii twong tu gan nhat voi cac didu
kién duoc chon, tir 6 canh bao duoc muc do 1a.
C6 thé nhan dinh vé qui mo 1ii kha chinh xac
trudce 12 - 24 gio. Do chinh xac cua canh bao tai
thoi diém nay & mirc 65 - 75%.

- Canh bao khi da c6 hinh thé thoi tiét rd rang,
mua da roi trén Iuu vuc, c6 cac thong tin vé mua
du béo chi tiét, co cac thong tin diéu tiét 1d cua
cac ho chira theo quy trinh. Théng qua cac mo
hinh, phuong an tinh toan xac dinh qua trinh,
hinh dang 1&i, mérc d¢ va thoi gian xuat hién dinh
18, tr d6 canh bao murc d6 1t va ngép lut ¢ ha luu
hé théng séng. Do chinh xac cua canh bao tai
thoi diém nay ¢ mirc 70 - 80%, ¢ thé nhan dinh
vé quy md lii tai cac vi tri trude 6 -18 gio.

b) Canh bao ngap lut:

Tur sb lidu diéu tra vét lii cua cac tran i lon
2007 qua khtr, nghién ctru da thyc hién xay dung
ban do ngap lut tng voi cac cap bao dong va
muc nudc 1 tai tram thuy van Thanh Hoa. B
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ban dd ngap lut ha luu hé thong song duoc xay
dung trén nén GIS va str dung nhu 14 cac két qua

canh bao ngap lut vung ha luu, 2009, 2013 va
cac tran i da xay ra trong qua.
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Hinh 3. Ban dé canh bdo ngap lut ung voi muc nuoc tqi tram Thanh Hoa o murc 9,5 m

3.2. Ung dung mé hinh todn trong dw bdo
lii va ngdp lut

a) Panh gi4 va hiéu chinh du bao mua s tri:
Tir cac két qua danh gia vé lugng cua dy béo
mua theo m6 hinh ECMWF c¢6 thé thdy mot s6
ddc diém sau: M6 hinh nhan dinh kha t6t cac dot
mua 16n gay 1d, hiu nhu khong bo sot cac dot
mua 16n. M6 hinh mé phong duoc phan b mua
theo khong gian va thoi gian, mo phong tuong
dbi t6t ty 1& phan bé mua theo khong gian &
thuong luu, trung luu, ha luu luu vuc. M6 hinh
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¢6 thé bat duge cac dinh mua va thoi gian xudt
hién dinh mua. Tuy nhién, mé hinh cho sai s6 du
béo lugng mua kha 16n, 16n nhét 1én téi 300 -
500% d6i voi cac vi tri du bao. Ddi véi lugng
mua tich liy thoi doan 6 gid, xu hudng thay rd
nhét 1a khi lugng mua nhd, mo hinh thuong cho
gia tri dy béo thién 16n bién dbi tir 0 - 5 mm, khi
mua to mo hinh cho cac gia tri du bao thién nho,
bién ddi tir 10 - 20 mm, mét s6 thoi doan 1én t6i
70 mm, md hinh hdu nhu khong bit duogc cac gia
tri mua 1on trén 100 mm/6h.

100 Tram Thach Hoa

80

o |Ll.|.,luh|..-

0 ar a o
RO

B Thuedo

N
o

Lwong muwa (mm)
N
o

thoi gian

Hinh 4. Biéu do so sanh lwong muwa thuc do va dw bao tai Tram Vinh Son va Thanh Hoa cua mo
hinh ECMWEF tran li 12 - 30/11/2008.

Tir cac danh gia chit luong dy bao mua sb tri
va cac két qua du bao trong nghiép vu, du bao
mua sé tri lam ddu vao cho mé hinh thity vin
duoc hi¢u chinh theo 2 phuong phap: (i) Hi¢u
chinh mua sé tri theo twong quan véi mua thuc
do thoi doan trudce trén co s6 mua du bao tir mo
hinh s tri ¢6 céc sai sb hé théng, ¢6 thé loai bod
hodc lam giam cac sai sb nay dua trén viéc hi¢u

TAP CHi KHi TUQNG THUY VAN

chinh két qua mo hinh theo $6 liéu thuc do mua
thoi doan trude. (i) Hiéu chinh mua s tri két
hop du bao mua Synop trén co so tong luong
mua dy bao theo phuong phap Synop c6 do
chinh xé4c cao hon so v6i mua s6 tri nhung chua
¢ phan b cu thé theo khong gian va thoi gian,
trong khi, du bao mua $b tri tuy du bao lugng
chua chinh x4c nhung di dua ra duoc phan bd
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theo khong gian va thoi gian. Két hop hai loai
mua du bao nay c6 thé nang cao chat luong du
bao mua trong d6 luong mua mua du bao tai cac

Luwgng mua thue do, du béo va hiéu chinh tai
tram Vinh Son - Song Kon
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diém trén luu vuc ¢ thé dugc hiéu chinh theo ty
1€ gitra mua trung binh luu vuce dugce du bao vuc
theo phuong phap Synop va mé hinh s tri.

Theed Quan hé mwa thyc do va du bao sau
Gu(;c fiéu chinh tai tram Vinh Son - Song Kon
y=0702x+1949 ¢
R*=0.692

40

0 20 40 60 D béo 80

Hinh 5. Quan hé mua thuc do va hiéu chinh sau du bao tram Vinh Son tran lii 16 - 27/11/2008

Phuong an hiéu chinh mua du bao cho luu
vuc song Kon - Ha Thanh ddi voi mé hinh sb tri
ECMWEF dugc thtr nghiém cho céc tran 1d nam
2008. Cac két qua cho thiy luvong mua du bao
da duoc cai thién dang ké véi tong lugng mua
chénh 1éch khong qua 10% va hé sb trong quan
gitra thyc do va du bao tang tir 0,4 1én 0,69 (hinh
5).

Can thiét phai nhan manh réng viéc hiéu
chinh mua ttr mo6 hinh du bao duoc dua ra dua
trén viéc phan tich chét lugng mo phong du bao
mua cho song Kon - Ha Thanh ctia m6 hinh s tri
ECMWEF dang duogc str dung va thuc té sur dung
chung trong du bao nghiép vu. Cac két qua phan
tich nay méi & mirc tam thoi va con nhiéu han
ché do cac miu phan tich, danh gia chua du dai,
céc kinh nghiép str dung mua du bao s tri trong
du bao nghiép vu thuy van chua nhiéu va chua
dugc phan tich, tong két. Trong cong nghé du
bao, viéc su dung Kkét qua du bao mua dugc xay
dung theo 3 lua chon:

+ Hiéu chinh mua s6 tri két hop du bao mua
Synop

+ Hiéu chinh két qua du bao mua s tri theo
cac sd lidu thuc do thoi doan trude, theo khong
gian va thoi gian.

+ Sir dung cac mau phan bd mua cia céc
hinh thé thoi tiét gy mua-1di trong tu va s6 liéu
du bao mua trung binh luu vuc tir phuong phap
Synop.

b) Ung dung Mike Nam tinh toan dong chay
tor mua:

Luu vuc song Koén - Ha Thanh dugc chia
thanh 19 luu vuc b phan. S6 liéu cua 16 tram

mua trong va lan can luu vuc dugc st dung tinh
toan dong chay tir mua theo phuong phap da giac
Thieson. Téi uu bo thong s6 mé hinh sir dung sd
liéu mua 1 2005 - 2012 tai vi tri Binh Tuong
(sau nim 2009 1a tram Binh Nghi), kiém dinh
cho 2 mua 11 2013 va 2014.
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Hinh 6. Phdn chia tiéu luu vuc trén hé théng
song

Két qua hiéu chinh va kiém dinh cho cac mua
1i1 2005 - 2014 trén song Kon - Ha Thanh kha tot
ca vé dinh I, tong luong va qua trinh. Pudng
qua trinh myc nudc i tinh toan va thuc do tai
tram Binh Nghi dong dang, c6 su tré pha & ving
nudce thap.

Hé s6 Nash trung binh 13 83 %, cao nhat 14 90
% thap nhat 1a 80 %, déu & mirc tot. Hé sb S/
bién d6i tir 0,4 - 0,55 thudc loai dat. Chénh léch
gitra dinh [i tinh toan va thuc do kha nho tir 9 %
- 15 %. Thoi gian xuét hién dinh Iii tinh toén va
dinh 10 thuc do it c6 su chénh 1éch (tir 1 - 3 gi0).
B0 thong sb tim dugc tuong ddi 6n dinh cho céc
vi tri kiém dinh, c6 thé sir dung dé tinh toan dong
chdy cho luu vuc song Kon - Ha Thanh.
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Hinh 7. Qua trinh tinh toan va thuce do tqi tram Binh Tuwong mua lid 2005
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Hinh 8. Qua trinh tinh toan va thyc do tai tram tram Binh Nghi mua lii 2013

¢) Ung dung mé hinh Mikel1 GIS tinh toan
1, ngép lut:

Mang luéi séong duge méd phong bat dau tir
H6 Dinh Binh, H6 Thuan Ninh, H6 Nuai Mét,
tram thily van Van Canh ra téi cira bién. So d6
thity lyc bao gom song Kon dai 34,4 km, 32 mit
ct, song Quéo dai 12,3 km, 16 mat cit, song
Pap da dai 24,5 km, 21 mit cit, song Go Cham
dai 23,4 km, 28 mit cat, song Say dai 32 km, 21
mit cét, song Tan An dai 11,1 km, 11 mat cit,
song Ca My dai 6,8 km, 6 mat cat, song Ha
Thanh dai 16,5 km, 19 mat cit, song Ha Thanh
1 dai 7,7 km, 9 mit cat, kénh Nai Mot dai 12,3

Hinh 9.N¢i suy va mo rong mat cat tir DEM

TAP CHi KHi TUQNG THUY VAN

km, 14 mat cat, song Noi dai 7,6 km, 9 mit cat,
dam Thi Nai dai 17 km, 22 mat cat. So do thay
luc song Kon - Ha Thanh duoc trinh bay trong
hinh 10. Bién trén gé)m Q xa tai hd Pinh Binh
trén nhanh chinh song Kon, Q xa hd Nai Mot
trén sudi Quéo, Q xa hd Thuan Ninh trén song
An Tuong, luu lugng chay may cua thuy dién An
Khé trén song Ba va luu lugng tai tram Van
Canh trén nhanh song Ha Thanh, bién dudi su
dung muc nudc triéu tai tram Quy Nhon. Ngoai
ra, con c6 su dong gop luu luong cia cac tiéu
luu vuc doc theo dong chinh céac song.

Hinh 10. So d6 thiy e hé thong séng
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Mo hinh Mikell lién két v6i GIS: Nghién
cuu da xay dung lai ban dd sb d6 cao dia hinh
(DEM) long song tir tong s 136 mit cét, sau do
tich hop vao ban ¢6 DEM vung ha luu. M6 hinh
Mikell lién két véi GIS thong qua chic ning
Maps va mé dun HD ctia mo hinh Mikell. Cac
thong s6 duoc thiét 1ap trong Mikel1-GIS gom
toa do goc, kich ¢ 6 ludi, tong s6 6, cac duong
dan lién két véi file dia hinh. M6 hinh duoc tbi
uu bd thong sb sir dung s6 liéu hai tram thuy van
Thanh Hoa va Diéu Tri cho cac mua 1t 2005 -
2012, kiém dinh cho 2 mua 1ii 2013 va 2014.

Két qua hiéu chinh va kiém dinh mé hinh mé
phong cho cac mua 1t 2005 - 2012 trén song Kon

NGHIEN CUU & TRAO DPOI

- Ha Thanh kha tot. Déi v6i tram Thanh Hoa,
duong qua trinh myc nudce tinh toan va thuc do
tuong ddi sat nhau, khong c6 su tré pha rd rét,
d6i véi mo phong 1ii, mé hinh tré pha hon ¢ thoi
doan 1ii bt dau 1én (diém chan 1ii 1én) khoang 1-
2 gid, dinh thién thap va xuat hién mudn hon so
v6i thyc té, chan 1d thuong bi thién thip. Sai s6
dinh 1t 16n nhét 12 66 cm, hé sb Nash cao nhat
13 90 %, thdp nhat 1a 74 % déu ¢ muc dat, ty sd
S/s déu nho hon 0,5. Di véi tram Diéu Tri, phﬁn
co 1t duong qua trinh muc nudc tinh toan va
thuc do twong ddi dong dang va bam sét, khong
c6 su tré pha rd rét.

Hinh 12. Qua trinh tinh todan va thyc do tram Thanh Hoa mua li 2008

Hinh 13. Két qua tinh todn ngdp lut ha luu
song Kon nam 2013.
Dinh 18 phan 16n 1a thién thap, qua trinh mo
phong phan nude thap con chua sat thyuc té. Sai

s6 dinh 1ii 16n nhét 1a 0,53 m, h¢ s Nash dat trén
83 %, ty s6 S/odéu tir 0,34 - 0,5 & muc dat. Sau
khi tinh toan thuy van thuy lyc bang mé hinh
MIKE11, cac két qua tinh toan myc nudc tai cac
mat cit trén hé thong séng dwoc xuat sang mod
hinh MIKE11-GIS dé x4y dung ban d6 ngap lut,

sir dung cac cong cu san c6 trong ArcGIS 10.
Tuong Gng voi mdi ban dd ngap lut cac thong sd
vé dién tich ngap lut, d§ sau ngap lut cua tung
xa theo timg cap muc nude ciing duoc xac dinh
dé 1am co s& cho viée canh bao ngap lut.

So sanh céac sb liéu diéu tra vét 1d thu thap
dugc trong tran 1d 16n nhat 2013 tai Binh Pinh

TAP CHi KHi TUQNG THUY VAN
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véi két qua tinh toan muc nudc tai cac vi tri co
vét i ta théy sai s6 d0 1éch cao trinh gitita vét 1
thuc do va muc nudce tinh toan trung binh 1a 0,35
cm, cao nhét 13 0,92 cm. Két qua myc nudc tinh
toan kha phu hop véi gia tri thuc do tai cac vung
xay ra ngap lut.

¢) M6 hinh diéu tiét hd chua:

Céc ho chira trén luu vuc song déu khong co
dung tich phong 1ii. Theo quy dinh trong Quy
trinh van hanh lién hd chira song Koén - Ha
Thanh khi ¢6 du bao c6 i 16n xay ra, tuy theo
tinh hinh I{i ma cac hd xa bat nuéc dé danh dung
tich cat giam Iii cho ha du. Sau khi diéu tiét 1i,
dong dan cac ctra van dé dua muc nude ho vé
muc nudc cho phép. Do dung tich cat giam 1i
nho so voi luong 1G4, nén muc ti€u cua viéce diéu
hanh hé thdng hd 1a cit giam dinh 1ii cho ha du
va tranh gay lii chong 18, ¢b ging cat lii vira dudi
mirc bao dong 2 ddi véi lii trung binh, giam tdi
da déi véi 1d 16n va rét 16n.

Cac md hinh diéu tiét hd chira hd chira duge
xay dung cho timg hd chtra riéng biét trén co s&

phuong phap cin bang hd. Viéc tinh toan diéu
tiét hd trude tién duoc tién hanh cho cac ho chia
Vinh Son A, Vinh Son B va Tra Xom. Tu luu
luong xa cua ho Vinh Son va Tra Xom két hop
v6i luu lwong tinh tir khu gitra tinh toan diéu tiét
cho ho Pinh Binh theo muc nuéc kiém soat ¢ ha
Iwu 12 Binh Nghi. Sau d6 tinh toan diéu tiét ho
Nui Mot, Thuan Ninh theo muc nude kiém soat
0 ha Iuu 1a tram Thanh Hoa. Dya trén quy trinh
van hanh lién ho, c6 thé tom tat nguyén tic van
hanh cua cac ho trén hé thong séng Kon - Ha
Thanh nhu trong bang 1. Trudc tién dyua vao diéu
kién hién tai ciia muc nudc ho va tram kiém soat
dé lya chon phuong an van hanh thich hop, tinh
toan luu lugng xa ban dau cho cac thoi doan tiép
theo, can béng hd va tinh toan muc nudc tai diém
kiém soat, so sanh muc nude hd va muc nude
tram kiém soat v&i cac ngudng cho phép trong
quy trinh lién h6, néu thoa mén diéu kién thi tiép
tuc tinh cho thoi doan tiép theo, néu khong thoa
man s€ quay lai chon phuong an van hanh khac
phu hop.

. - . H khéng ch& L ) .
H& chira | Mwc nweéee hd (m) Trang théi 2 Wan hanh Rang budc
ha lwru (m)
Biku kién thai . P
Hh<CNTL . EL\I n N Tiy chi hé van hanh Hh=CNTL
tiét binh thudng
= Hh=BLTN Ban I Tuy chi hé van hanh Hh<BLTN
= Bén i Hbn<16.2 Qxa >0 den Hh=BLTN
% BLTN <Hh<CNTL Ban b 6.2 =Hbn=16. Cxa=0den Hh=Hhtai
= Giam |0 Hbn=16.5 Qxa <0 den Hh<MMNDBT
5 I Hh<15.5 Qxa >0 den Bura Hh wE CNTL
= Bura Hhd wé CNTL
E CNTL<Hh<MMDBT Hbn=16.2 Cxa=0den Hh=Hhtai
Giam |0 Hbn=16.5 Qxa <0 den Hh<MMNDBT
Hh=MNDBT Giam IT Cxa=0den Hh=MNDBT
Hh>=MNDBT An toan hi QO xa >0 den
Biku kién thai . P
Hh<CNTL . EL\I n N Tiy chi hé van hanh Hh=CNTL
tiét binh thudng
Hh<BLTN Ban I Tiy chid hé van hanh Hh<BLTH
o
'-g Ban 1 Hth=7.0 Qxa >0 den Hh=BLTN
‘g BLTN <Hh<CNTL Ban b 7 .0=Hth<7.5 Cxa=0den Hh=Hhtai
'_':“ Giam IT Hth=7.5 Q xa <0 den Hh=MNDBT
= e Hth<6.0 Qxa >0 den Bura Hh wE CNTL
E= _ _ | Bua Hhid wé CNTL -
=] CNTL<Hh<MMNDB Hth=7.0 Cxa=0den Hh=Hhta
= Giam I Hth>7.5 Qxa <Q den Hh<MNDBT
Hh=MNDBT Giam IT Cxa=0den Hh=MNDBT
Hh>=MNDBT An toan hb 0 xa >0 den

Bdng 1. Cac kich ban vin hanh ho theo QTVHLH séng Kon
Ghi chu: Hbn Myc nwoc tram Binh Nghi, Hth: Muc nuoc tram Thanh Hoa. CNTL, DLTN,
MNDBT, Hhtai : Muc nuée cao nhat triwée i, thap nhat don lil, dang binh thirong, muc nuée
ho hién tai.

3.3. Két qud xdy dung va thir nghiém cong
nghé
Phan mém cong nghé phan tich, giam sat, dy

TAP CHi KHi TUQNG THUY VAN

bao, canh bao va du bao 11, ngap lut cho hé
thong séng Kon - Ha Thanh dwoc phat trién trén
ngon ngir c#, visual 2010 véi giao dién windows,
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dung h¢ quan tri co sé dit licu MSSQL2008, co
giao dién don gian, dé& sir dung. Hé thong nay
dugc xdy dyng nhu mot khung lién két cac mo
hinh dugc xay dung, tdi wru, kiém nghiém cho hé

thdng séng Kon - Ha Thanh duoc tich hop cac

q’-v.

thue.

NGHIEN CUU & TRAO DPOI

chtric nang phan tich s6 liéu, giam sat, dua ra cac
thong bao vé hién trang dong chay, 1ii, ngap lut
trén luc vuc song; canh bao cac thién tai nguy
hiém va dua ra céac trj s6 du bao theo thoi gian

g,

Hinh 14. Giao dién chinh cua phcfn mém

Cong nghé duogc xay dung gom thuc don hé
théng, thuc hién cac chirc niang cho phép xac
thuc nguoi dung, xac nhan quyén truy cap cua
ngudi dung trong hé thong, kiém tra quyén han
ctia ngudi ding dé an hién cac chirc ning duoc
phép truy cap dén. Cap nhat thong tin két nbi dén
mo hinh Nam, m6 hinh Mike, thong tin thu muc
lwu dir liéu, file két qua dau ra ciia mo hinh dy
bao.

Thyc don giam sat thuc hién cac chiic nang

Hinh 15. Chirc nang canh bao

Thyc don Canh béo thyc hi¢n cac chiic nang
phan tich danh gia cac s6 liéu thuc do, du bao
bang cac cong cu thich hop va dua ra cac canh
béo 1i1, ngép lut gdm:

+ Canh béo lii 16n: Dua vao céc hinh thé thoi
tiét gdy mua 1 16n trén luu vuc séng canh bao
trude 12 - 36 gio kha nang xuét hién mua Ii 16n
trén luu vuec.

+ Canh bao kha nang ngap ung: Khi xuat hién
mua 1ii 16n, hodc c6 du bao xuét hién mua 1t 16n,
hé thong dua vao cac thong ké phan tich mbi

giam sat mua, 10, ngap lut trén luu vuc séng qua
thu thap, phan tich va tinh toan céac chi sé trang
thai mua, 141, ngap lut va so sanh vdi cdc ngudng
mura 16, 1ii, ngap lut. Cac chiic nang chinh gdm
tai dit liéu ban dd va cac tram, cac ho 1én ban do
giam sat, lga chon ngudng giam sat, thoi gian
giam sat, hién thi ky hiéu trén ban d6 voi mau
sic dugc cdu hinh qua thong sb cau hinh bang
mau vé tinh trang s6 liéu tai cac tram.

Hinh 16. Chite ndng diéu tiét ho

twong quan mua - i - ngap lut dua ra tin canh
béo tong quan vé kha nang tng ngap tai ha luu
song. Thyc don nay cho phép quan 1y dit liéu vé
1, dir liéu vé ngap lut, nhap ham quan hé mua,
muc nudc dinh 14, canh bao lii thong qua céc loai
hinh thé thoi tiét, canh bao ngap lut.

Thyc don Dy bao thuc hién chirc ndng Dy
bao qua trinh 11 tai cac tram chinh trén hé théng
song Kon - Ha Thanh véi thoi gian dy kién 24
gi0, van hanh cac bo mo hinh dy bao dong chay
1 va ngép lut theo budc thoi gian gio va 6 gio,

TAP CHi KHi TUQNG THUY VAN
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phan tich cac Kkét qua dy bao dinh lugng dua ra,
gitip cho cac du béo vién ¢ cai nhin tong thé vé
kha ning trong tuong lai cta cac yéu té du bao.
Thyc don nay cho phép trich dir liéu theo khoang
thoi gian chay mo hinh du bdo, cap nhat mua du
bao sd tri, hiéu chinh mua dy béo theo 3 lya
chon, hi¢u chinh dir li¢u, hi¢u chinh thong s6 mod
hinh, két ndi van hanh cac mé hinh thuy van,
thiy Iye va diéu tiét hd chira, higu chinh céac két

_r‘rr 8l i ..H,E_|Hi'._h___-!__||.; =

Hinh 17. Chirc nang hiéu chinh 6 lidu mura

theo cdc hinh thé thoi tiét twong tie

+ Cong ngh¢ dugc thir nghiém trong nghié¢p
vu dy bao mua 1i 2015. Két qua du bao thir
nghiém dugc danh gia thong qua viéc so sanh
véi sai sb cho phép tai cac vi tri du bao, sau do
tinh phan trim giita s6 lan du bao dung véi tong
s6 1an du bao theo cong thirc P = (n/N)*100 %
v6i P 1a mirc bao dam du bao (%), n s lan dy
bao dung, N 1a tong s6 1an du bao.

Két qua thir nghiém cong nghé cho thiy cac
mo hinh mé phong tt qua trinh thuc té tai cac
tram phat bao. Qua trinh nudc 1én va nudc xudng

qua du bao sau md hinh.

Thuc don két qua: Cho phép ngudi dung c6
danh gia, phan tich cac két qua du bao thong qua
duong qua trinh ciia mot tram hoac nhiéu tram
theo mdt khoang thoi gian lya chon theo 3 s6 liéu
mua du béo khac nhau, cho phép két xuét dit liéu
sang céc dinh dang hinh anh, excel hay in 4n tryc
tiép va phat hanh cac ban tin khac nhau nhu du
bao hang ngay, du bao hd, du bao lién hd.

Hinh 18. Chikc ndng trinh dién két qua

kha phi hop. Pudng nude 1én c6 sai s6 1on hon
duong nude xudng. Két qua dy bao dinh li
tuong dbi t6t nhung thuong l1éch phai (xuat hién
mudn khoang 1-3 gid). Két qua dyu bao thir
nghiém tai cac vi tri du bao voi thoi gian du kién
12 gio dat tr 77 % - 83 %, 24 gio dat 76 - 80 %
, co ban dap ung duoc yéu cau vé chat luong du
b4o. Phin mém 1a mot cong cu hiu qua gitp du
bao vién trong viéc phéan tich va du bao I, ting
budc nang cao chét lugng du bao cho luu vuc
song.

Sai so cho Saiso
Séng Tram phép (cm) (11);’;:) (12);/;) P%TB | dinhla
12h 24h (cm)
Kén Vinh Son 235 30 80 76 78 40
- Binh Nghi 3 43 83 80 815 25
- Thanh Hoa 20 25 82 82 82 20
Ha Thanh | Vin Canh 50 60 7 80 78.5 42
- Diéu Tri 20 30 80 80 80 kX]

Bdng 2. Két qua thir nghiém mia lii nam 2015 trén song Kon - Ha Thanh

Hinh 19. Két qua thir nghiém mia lii nam 2015 tai tram Binh Nghi
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4. Két luin

Db6i voi hé théng song Kon - Ha Thanh,
nghién ctru tich hop cdc mo hinh trong tinh todn
va dyu béo 1 thanh mot cong ngh¢ du bao chinh
xac hi€u qua co vai tro quan trong trong cong tac
du bao giam nhe thién tai 14, lut. Trong nghién
ctru ndy, md hinh NAM dugc thiét 1ap t6i wu, thu
nghiém nham mé phong, du bao dong chay tir
mua 1am dau vao cho mé hinh thuy lyc va mo
hinh diéu tiét hd chira trén toan luu vuc. Md hinh
Mike 11-GIS duogc thiét 1ap tdi wu, thir nghiém
dé mo phong dong chay 1ii va ngap lut ving ha
lru hé théng song. Cong nghé du bao dong chay
lii cho hé thong song da duoc thiét ké, xay dung
nhu mot chwong trinh phan mém tich hop, cac
mé dun chuén bi, chuyén ddi céac dinh dang, két
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xuat s liéu, cac md dun du bao mua, md phong,
du béo, dong hod s6 liéu va mo dun in 4n, hién
thi cac Kkét qua ddura & dang ban tin, bang biéu,
d6 thi. Cong nghé nay cho phép tién hanh dy bao
tac nghiép dong chay cho hé thdng séng Kon -
Ha Thanh khi sir dung s6 liéu dién bao Khi tuong
thity van hang ngay cung véi cac dy bao mua s6
tri hodc tur cac nguén du bao mua khac.

Pay 1a mot cong cu hd trg tot cho cac du bao
vién trong viéc dua ra két qua dy bdo nhanh
chong, tuy nhién, tinh chinh x4ac con phu thude
nhiéu vao cac két qua du bao dinh lugng mua va
hiéu chinh b6 thong s6, cac yéu té nay can duoc
cap nhat va hiéu chinh thuong xuyén trong qua
trinh tac nghiép.
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QDTTg ngay 29/10/2015 cua Thu tuéng Chinh phu.

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

CONSTRUCTION TECHNOLOGY RESEARCH ALERT, RIVER

BASIN FLOOD FORECAST KON - HA THANH, BINH DINH
PROVINCE

Dang Thanh Mai, Vu Duc Long
National Centre for Hydro - Meteorological Forecasting

This paper presents the results of development one technology for monitoring, warning, fore-
casting flood and reservoir regulation in Kon-Ha Thanh river basin based on the integration of hy-
drological, hydraulic and regulating reservoir models. The NAM, Mike 11, Mike 11-GIS models and
reservoir regulation model is set up, calibrated and verified which give good results for use in op-
erational conditions. The forecasting technology is built as a framework which integrates models,
databases, rainfall forecasting data with tools of monitoring, warning and forecasting flood and in-
undation over time for key positions in the river system. The technology is running trials in 2015.
The testing results show that the technology meets the requirements in operational conditions.

Key words: Flood, inundation, forecasting technology, Kon - Ha Thanh river basin.
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NGHIEN CUU DU BAO DONG CHAY LU BEN VA
LUU LUQNG XA CUA HO CHUA DUOI TAC PONG CUA
BIEN POI KHI HAU

Nguyén Ky Phiing - S& Khoa hoc va Cong nghé Thanh phé H6 Chi Minh

Tran Thi Kim - Dai hoc Tai nguyén va Mbi truong Thanh phé H6 Chi Minh
Nguyén Thi Bay - Dai hoc Bach Khoa - Dai hoc Quéc gia Thanh phd H6 Chi Minh
Nguyén Thi Hang - Dai hoc Cong nghiép Thanh phé H6 Chi Minh

iéu tiet lii va tang cuong hiéu qua kinh té - xd hoi, moi truong tu viéc van hanh hé
Bthéng hé chira ¢ thirong lheu séng Pong Nai la mét nhiém vu quan trong. Pdc biét,
trong béi canh bién doi khi hdu dang dién bién bdt thuong va phire tap nhw hién nay

thi van @é ndy tré nén cdap bach hon.

Ho Tri An (trén séng Pong Nai) va hé Phude Hoa (trén song Bé) la cdc hé chiva ¢é chire nang
quan trong trong viéc khai thdc tong hop nguon nuwée phuc vu phat dién, twdi cho néng nghiép, cdp
miede sinh hoat va cdc khu céng nghiép, la cong trinh tham gia diéu tiét man phia ha luu séng Pong
Nai - Sai Gon [Lwong Vin Thanh, 2006]. Nghién ciru luu heong xa ciia ho Tri An va hé Phude Hoa
6 ¥ nghia quan trong trong cong tac quan 1y hé thong hé chiva viing Péng Nam Bj, dic biét trong
tinh hinh BDKH ngay cang phirc tap. Bén canh do, tinh toan luu lwong xa con phuc vu cho cdc bai

todn lan truyén man va van chuyén bin cdt cia ha leu séng Pong Nai.

Bai bdo trinh bay nghién ciru dong chay dén hé va di béo lheu lwong xd ciia ho chira iing véi cac
kich ban bién déi khi hdu cho 2 ho chira thuong luu song D&ng Nai la Tri An va Phuoc Hoa. Hai
mé hinh dwoc sir dung trong nghién ciru nay la mé hinh NAM va mé hinh diéu tiét ho chira.

Tir khéa: diéu tiét ho chira, hé thong séng Pong Nai, dong chay lii dén, lwu lwong xd cia hé

chira.

1. Téng quan khu vure nghién ctru

Soéng Pong Nai nam dudi hé théng 2 hd chia
chinh 1a H) Tri An trén nhanh song Pong Nai va
hd Phudc Hoa trén nhanh song Bé. Cu thé:

(i) HO Tri An nam trén song Pong Nai, ¢o luu
vuc hung nudc di tor vung cao nguyén (Cao
nguyén Lam Vién va Di Linh), 1a vung thudc
vung khi hau nhiét déi gi6 mua, dién tich tu
nhién 14 14.776,6 km?[7]. Luu vuc hd nim trén
phan dét cua 6 Tinh 1a PakLak, Lam Ddng, Binh
Phudec, Déng Nai, Binh Thuén, khéng ché mot
luu vuc ¢6 dién tich 15.400 km?, tirc 14 tron phan
thuong - trung luu dong chinh (ké ca luu vuc
song La Nga va luu vyc nha may thuy dién Pa
Nhim 775 km?). Luu lugng xa qua hd xudng
song D(‘A)ng Nai chu yéu qua tua bin va dap tran

TAP CHi KHi TUQNG THUY VAN

chinh dang Creager-Ophixirov. Pap chinh cua
ho c6 8 khoang tran, chiéu rong mdi khoang 1a
15 m. [3].

(ii) H6 Phudc Hoa nam trén séng Bé, ciing ¢6
lwu vye himg nuéc nam trén phan dét cua 6 Tinh
nhu hd Tri An. Luu vyuc dugce khdng ché trong
mot dién tich 1a 5.193 km? Khi van hanh binh
thuong, vai 1t dudi 4200 m?/s 1a s€ dugc xa qua
tran chinh (dap tran Labyrinth dai 190 m, cao
trinh ngudng 42,9 m. Khi 1i 16n hon 4200 m?/s
nudc s€ duge thao qua tran phu (dang Creager-
Ophixirov véi cao do ngudng tran la 46,30 m va
chiéu dai tran 12 400 m) va chay trg lai ha luu
tran chinh vé song Bé [5].

Vi tri 2 ho chira duge trinh bay trong Hinh 1
sau:
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2. Phuong phap nghién ciru

Pé tinh duogc lugng xa sau hd xudng song Bé
va song Déng Nai, dau tién, ta xac dinh lugng
nuée @ vao hd chira bing mé hinh NAM, sau
do, st dung cac mo hinh diéu tiét (duogc tac gia
xdy dung bang cac phwong trinh va dudng quan
hé, mo ta trong muc 2.2) dé tinh toan luong nude
sau diéu tiét.

2.1. Mé hinh NAM

NAM la tir viét tit ctia cum tir Nedbor - Af-
stromnings Model. M6 hinh nay da dugc Nielsen
va Hansen xay dung tai Khoa Tai nguyén nudc
va Thuy dong luc - Truong Pai hoc Bach khoa
Pan Mach nim 1973. C4u trac md hinh NAM
duogc xay dung trén nguyén tic cac hd chira theo
chiéu thang dimg va cac hd chira tuyén tinh, gdm
¢ 5 bé chura theo chiéu thang dung. Trong do
mdi bé chta ddc trung cho mot moi truong co
chtra cac yéu t6 gy anh hudng dén qua trinh
hinh thanh dong chay trén luu vue. Cac bé chira
dugc lién két v6i nhau bang cac biéu thirc toan
hoc. Qua do su hinh thanh dong chay trén luu
vue duoc md ta gan gidng voi hién tuong thuc té.

Trong bai bao nay, mo hinh NAM duoc Gng
dung tinh toan dong chay dén ho chua, yéu t6
nhiét do va mua 1a dau vao dé tinh toan dong
chay. Ung voi cac kich ban BPKH, thay dbi
nhiét 46 va luong mua s& anh hudng dén dong
chay dén cac ho chira thugng luu khu vyce nghién
cuu.

2.2. Cong thirc diéu tiét ho chira

2.2.1. Nguyén Iy diéu tiét

Nguyén ly diéu tiét 1a phuong trinh can béng
nudce [1]:

NGHIEN CUU & TRAO DOI

Hinh 1. Vi tri Ho Phuéc Hoa
va Ho Tri An

= (L)

Trong d6: Q(t) - Luong nude dén hd theo thoi
gian; q,(t) - Lwong nudc ra khoi hd 1a luu luong
xa qg(t) qua cong trinh; dV/dt - Thay d6i lwong
nudc trong ho theo thoi gian.

Phuong trinh can bang nudc dugc giai dudi
dang sai phan nhung thuc chit 1a giai phuong
trinh bang phuong phéap thir dan, vi thé dé don
gian trong tinh toan, can xay dung mot s6 duong
quan hé phu trg nhu: Puong quan hé gitra muc
nude hd va dung tich hd Z ~ 'V, gilta muc nudc
ho va luu luong xa qua cong trinh Z ~ q va giita
cao trinh mue nude hod véi dién tich mat thoang
ctia ho.

Trinh tu tinh toan nhu sau, véi didu kién dau
tai thoi diém tng véi muc nude, luu luong nude
dén va di ra khoi ho da biét. Chon thoi doan tinh
toan, sau do gia thiét muc nude hd cudi thoi doan
va giai thiét luu luong xa ban dau. Trén co sO
muc nuée hd gia thiét tra cac quan h¢ xac dinh
dugc luu luong nudc di va thé tich nudc trong
ho cudi thoi doan. Thay cac gi tri tinh toan vao
phuong trinh can bang nudc dudi dang sai phan,
sau d6 tim duoc luu lugng nude xa ra khoi hd.
Trudng hop luu luong nude xa ra khoi hd va luu
luong gia thiét ban dau khong sai khac nhiéu,
budce tinh toan da hoan tat, tiép tuc tinh toan cho
thoi gian tiép theo dén khi hét Iii. Truong hop co
sai khac nhiéu, phai gia thiét va tinh toan lai, luu
luong gia thiét sau s& liy bang gia tri trung binh
cong cua luu lugng gia thiét trude d6 va gia tri
vira tinh duoc.

TAP CHi KHi TUQNG THUY VAN

S6 thang 08 - 2016

13



NGHIEN CUU & TRAO DOI

2.2.2. Tinh toan nudc chay qua tran

(1) Cong thuc tinh todn nudc chay qua dap
tran Labyrinth [6]

Cong thuc tinh toan nudc chdy qua dap tran
Labyrinththeo Tullis (1995) dugc trinh bay nhu
sau:

3
Q = Carluzx Jagate ()

Trong d6: Q: Luu lugng tran qua dap [m?/s],
Cd hé sb luu luong, phu thudc vao goc cua dinh
dap va ty s6 Ho/P; H: Chiéu cao cOt nudc tran
[m], L: Chiéu dai dap [m], g: Gia tdc trong
truong [m?%/s].

(i1) Cong thure tinh todn nudc chay qua dap
tran Creager-Ophixirov

Q= Gnl’nSZ b@HO% (2)

Trong d6: Q: Luu lugng tran qua dap [m?/s] :
Hé sb chay ngap; S, Hé s6 Iuu luong; € HE s6 co
hep; b: Chiéu rong tran nudc [m]; Ho: Chiéu cao
ot nude tran [m]; g: Gia tde trong truong [m?/s].

3. Két qua va thao luin

3.1. Ung dung mé hinh NAM dé tinh todn
lwu lwong vao hé chira

3.1.1. Thiét ldgp mé hinh NAM

a) Phan chia TLV

| PHAN CHIA TIEU LUU VU'C TREN HE THONG SONG DONG NAL N

w

TenTV s . 2 0 10 e T

1:4,000,000

Hinh 2. Phén chia tiéu luu vuec trén hé tho”hg
song Dong Nai

Phan dinh céc tiéu luu vuc duoc tién hanh

bang ArcGIS va phan mém SWAT. Trong nghién

TAP CHi KHi TUQNG THUY VAN

cuu nay, lya chon vi tri 11 tram mua dé phan chia
tiéu luu vuc, nhung ta chi tap trung vao 2 tiéu
lru vuce ciia hd Tri An va Phude Hoa, muc dich
thuc hién nay dé phuc vu cho viéc tinh toan nudc
d6 vao ho chira. Dign tich tiéu luu vuc duoc trinh
bay trong bang 1.
Bang 1. Dién tich cac tiéu lwu vire thuong luu
song Sai Gon - Dong Nai sau khi phan dinh

Tén luwu viec hd | Tén TLV | Dién tich (km®)
Ho Phuéc Hoa 1 5.150,62
6 9.403,32
HO Tri An 7 719,09
10 5.308,02

Két qua phan chia tiéu lwu vuc thé hién trén
Béng 1 cho thay luu vic hd Tri An va Phude Hoa
phu hop véi thuc té Iuu vuc hing nude cia hd
Tri An va Phudc Hoa (dién tich thuc té cua ho
Tri An la 14.776,6 km? va hd Phudc Hoa la
5.193 km?).

b) Tinh toén trong s6 mua

Céc dit lidu co ban can c6 dé tinh toan trong
s6 mua bang phuong phap da gidc Thiessen 1a
dir li¢u phan dinh tiéu luu vuc (dién tich cua cac
tiéu luu vuc 14 co sé dé tinh trong s6 mua bang
phuong phap Thiessen) va vi tri tram mua (du
liéuu mua gdom 11 tram mua phan bd trén hé
thong song Pong Nai). Theo do, trong sb mua
theo phuong phap Thiessen dugc tinh toan dua
trén dién tich cac tiéu luu vuc nhu bang 2:

Bang 2. Trong s6 mira theo phirong phdp

Thiessen cho tirng tiéu luu viee thuwong luu ho
chita Tri An va Phuwoc Hoa

A Trong )
L Tram muwa muwa
TLV : .

Thiessen
; Ta Lai 0,09
P;‘I‘;:c Phudc Hoa 031
S& Sao 0,60
Tri Ta Lai 0,23
An Tri An 0,77

3.2.2. Hiéu chinh mo hinh NAM
(1) Dit liéu dau vao
- Dt liéu mua bao g(‘Sm tram Tai Lai va Tri
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An tr 01/01/2013 - 31/12/2013 va tram S¢ Sao,
Ta Lai va Phuéc Hoa ta 01/01/1995 -
31/12/2005.

- Dit liéu bdc hoi tinh tir nhiét do tai tram Tri
An tr 01/01/2013 - 31/12/2013 va S¢ Sao tu
01/01/1995 - 31/12/2005.

- Dit liéu Iuu lugng vao hd thuce do tai Tri An
va Phuéc Hoa dugce tinh toan bang phuong phap
can bang thé tich cua Ban quéan 1y hd chia tir tir
01/01/2013 - 31/12/2013 v&i hod Tri An va tir
01/01/1995 - 31/12/2005 véi hd Phudc Hoa.

(2) Hi¢u chinh m6 hinh

Sai s gitra luu lwong tinh toan va thuc do
trong budc hi¢u chinh mé hinh dugc danh gia
theo hé sb twong quan R?, dugc tinh theo cong
thirc sau:

TRI AN, Cosened Run [as] —=—»-
TR AN, Simulzted RUnOf 3]

NGHIEN CUU & TRAO DPOI

R2 _ E:Ligwh,# - @ph:J{Qﬂﬁmé - 's._laé.-n}
pr— = - R -
[2‘?::_{:‘?9225,# - Qoh}]ms lE?:;_E'Q‘:Em,.# - Q:t‘m}-l
3

Qsim,i: Iuu Iwgng mo phong tai thoi gian i
Qobs,i: luu lugng thyce do tai thoi gian i
& g luu lugng trung binh thuc do
&im : luu luong trung binh mo phong
Bang 3. Tiéu chuan danh gia hé so twong quan

(Theo Moriasi 2007)
R R’<04 | 04<R*<08 | R>085
Danh Gia Dat Kha Tot

Sai s tinh toan duoc vai R2dat 0,816 tai tram
Tri An va 0,952 tai Phuéc Hoa, theo tiéu chudn
cua WMO, mo6 hinh dugc danh gia vao loai kha
t6t (bang 3). Biéu dd so sanh giira lwu luong tinh
toan va thuc do tai Tri An va Phudc Hoa duoc
trinh bay trong hinh 3 va hinh 4 sau:

1500
1000

500

AR 3 rhow g Tk o o A AR

o sk b

Mar
2013

Jun
2013

Many
2013

Jul
2012

Aang
2013 2013 2013

e inu lice

Hinh 3. Biéu do so sanh gitta luu lwong tinh toan va thuc do tai tram Tri An

PHUQC HOA, Oosened Rundd [M3's] —=-—=
PHUCC HOA, Simulsted RunO [m3's]

400
300
200 % ---

i

'] -...........'...........:...........:...........:...........:..
T T T T

2000 l 2001 !

! 2003 ! 2004 l 2005

2002

TR Tl ol M oo Dot Tram W1 ca B ion W9 14

Hinh 4. Biéu do so sanh gitta luwu lwong tinh toan va thwce do tgi tram Phudc Hoa

Bdng 4. Cdc théng sé mé hinh NAM dd qua hiéu chinh

Thongs6 | Umax | Lmax | CQOF | CKIF | CK1,2 | TOF | TIF TG | CKBF
Tri An 18,6 146 0,157 325.8 47,7 10,312 | 0,557 | 0,12 2685
Phudc Hoa | 10,2 101 0,111 219,6 37,5 0,95 10,144 | 0,011 | 3129

TAP CHi KHi TUQNG THUY VAN
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3.2. Thiét lip mé hinh diéu tiét ho chira dé
tinh todn lwong nwéc xdi sau hé chira

Dé tinh toan dugc luu lrong xa tran tuan theo
quy trinh diéu tiét hd chtra can xac dinh cac
duong quan hé gitra myc nude hd va luu luong
xa tran, gitta myuc nudc ho va thé tich hd. D6 thi
biéu dién quan hé gitta myc nude hd va thé tich
hd dugc trinh bay trong hinh 5.

Trong so dd tinh toan luu lugng xa qua hd
chtra, cong thic tinh dong chay qua dap tran
duoc ap dung dé tinh luu lugng xa hd Tri An
dwa trén cot nudc trude dap va chiéu cao ngudng

asnp W0

¥ =0.0155x% - 3.8256x* + 360.53x% - 15077x + 233829
R*=1

4000

3500

3000

2500

2000

1500

1000

500

o

tran, dang tran qua dap Creager-Ophixirov. D6i
v6i ho Phude Hoa, cong thire tinh luu lwong qua
dap tran Labyrinth dugc ap dung dé tinh toan.
Sau do, céc sb liéu tinh toan duogc so sanh va
hiéu chinh bang duong quan hé gitta myc nudc
hé va luu luong xa qua tran. DO thi so sanh quan
hé gitta muc nude hd va luu luong xa qua tran
giita tinh toan va dudng quan hé cho thdy do tin
cay cao vai R= 0,995, R>= 0,9978 va R’=
0,928 twong g v6i Ho Tri An va hd Phudc Hoa
(hinh 6).

300 | Wizomi)

230

y=-0.0246x" + 3.8984x" - 189.38x + 2928.8
R2=0.9989

200

150

a8 53 58 63 Him 68 30 35 a0 15 50 55 im0
(a) (b)
Hinh 5. Quan hé gitta muc nudc ho va thé tich ho (a) ho Tri An, (b) ho Phuoc Hoa
LW]}'{WS Lru lrgng
.“-yHIEI(m ‘ﬁ] 10000 (m3/s)
-
20000 ] 3000 M
a
L ]
48000 [ 5000 wM
[ v
L] oot
10000 . . 1000 - 21X
’ e Y FPTY S o7
- . . ] ¢ @ didy tidt B thue t 2000 %kaxx - * digu tigt 10 thigt ke P = 0,5%

v’
e
45 50

@ tinh o g i thirc xa que i

55 G0 G5 70
Mypc nwrdrc (m)

(@

* tinh toén cong thikc Labyrinth

0

243 M 45 46 4T 48 4 00 5L 92
Muc nuéc (m)

(b)

Hinh 6. Quan hé giita mwc nude ho va luu heong xd qua tran gika tinh todn bang cong thirc va
quy trinh vdn hanh diéu tiét ho chira: (a) ho Tri An, (b) hé Phuéc Hoa

Theo d6, cac hé sb sau hiéu chinh nham tinh toan luu luong nudc chay qua dap tran dugc xéc dinh

nhu trong bang 5

Bang 5. Cac hé $6 sau hiéu chinh

Hé so Gia tri
H6 Tri An Ho Phuwéc Hoa

o, 1 -

m 0,5 -

€ 0,925 -

b 15 -

n 8 -
Cq - 0,54

TAP CHi KHi TUQNG THUY VAN
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3.3. Tinh todn lwu lwong xd cua cdc
hé chira

3.3.1. Tinh todn heu heong xd ciia cdc ho chira
wng voi kich ban hién trang

M6 hinh duoc diéu tiét trong diéu kién:

- Hd Tri An: Muc nuée don li 62 m va
ngudng tran 62 m [3, 4], luu lugng xa qua tuabin
khong thay doi.

- H6 Phuée Hoa: Myc nude don 1d 43,3 m va
ngudng tran 42,9 m [5].

- Thoi gian tinh toan: tor 01/01/2013 -
31/12/2013

D) thi so sanh gitta luu lwong xa thue do va
tinh toan sau khi xa dugc trinh bay trong hinh 7
va hinh 8.

Két qua cho thay sy sai khac kha nho gitra két
qua tinh toan va thyuc do (bang phuong phéap can
bang thé tich ctia Ban quan 1y ho chira), ta 6 sai
s6 R%= 0,995 va R?= 0,93 twong tng véi hd Tri
An va Phuéc Hoa. Diéu nay cho thdy mé hinh
tinh toan luu lugng xa qua dap tran c6 do tin cdy

NGHIEN CUU & TRAO DPOI

cao.

- Hd Trj An: Vao mua khé, luu lugng xa
xudng ha luu séng Pong Nai hoan toan tir luu
lugong xa qua tuabin phat di¢n ciia Nha may thuy
dién Tri An. Trong thoi gian nay, muc nudc trong
ho chia thép hon myc nudc ngudng tran, do do,
khong c6 nude xa qua bo tran. Tuong ty ddi véi
céc thang ddu mua mua. Sau ngay 14/9/2013,
muc nudc trong hd bat dau vuot ngudng tran, do
do, to ngay 14/9 - 04/10/2013, luu lugng xa
xudng ha luu bao gdm: Iuu lugng xa qua tuabin
va luu lugng xa qua dép tran. Dinh cia luu lugng
xa tran mo phong dat 1.308,65 m¥/s - sau dinh
mua khoang 1 ngay véi luu luong tao thanh tir
dinh mua tuong tng 1a 3.572 m¥/s, 1y giai nay
kha phu hop véi thyc té vé dién toan mua - dong
chay.

- Hb Phuéc Hoa: Két qua sau diéu tiét cho
thidy muc nude hd Phudc Hoa van dam bao trén
MNC va dudi mue nude thiét ké 46,23 m - dam
bao murc d6 an toan cho hd.

Liru hrgmg, (ms)
1600

—— L foumg tish todn
1200 === Liru hyme (hyre ds

Mirc nirére (m)
65

s
- 45
00 10
M%WM]WM ~IREneREzIZISIEIRNAIRNRIZAAY
Théi gian (ngay)
1“'1‘_'c|: V2013 FU2015 VL2013 SO0 G101 TALLDIS W01 HU2013 I0LZNLE 111A00E 1211008 —— Muye node bd sandidu it = = = Muyc mre chit
Thif gian == = Myc nude ding ga cudng
(a) (b)

Hinh 7. Do thi so sanh giita (a) heu heong xa tinh todn va thiee do, (b) mire nude tinh todn so voi

muyc nwoc chéet va va nuoc dang gia cuong cua ho Tri An

Q (md/s)
1000

800

600

400

Q xa didu tidt

----- Q x4 thue do

-------
RS R R R e L R - R R R R R A

comnE-_Teoroowm
CEZZAHNRARARSHER
Nighy

— K0 LB by 2015 m— o chl m— Ay mde ding bink Guimg

(b)

Hinh 8. Do thi so sanh gitta (a) lvu lwong xa tinh toan va thuce do, (b) mwc nuwdc tinh toan so voi
muc nuoc chét va va nuoc dang gia cuong cua ho Phuoc Hoa
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3.3.2. Luru lwong xd ciia cdc ho chira iing voi
kich ban bién doi khi héu

Theo kich ban BDKH (duoc xay dung boi Bo
Tai nguyén va Mbi truong, 2012), dén nam 2020
va 2030, nhiét d0 c6 xu hudng tang theo cac
thang, lugng mua giam vao cac thang mua kho
va tdng vao cac thang mua mua. Vai kich ban
nén giai doan 1980 - 1999, nam 1997 dugc lya
chon 14 nam nén dai biéu dé tinh toan thay doi

lwong mua tng véi cac kich ban BDKH vi tong
luong mua tuong tng voi xac suat 50%.

Theo cac kich ban, luu lugng xa sau hd c6 su
thay doi. Két qua tinh toan luu lugng xa, myuc
nude ho, tde d6 ha va thé tich ho chira tmg véi
céc kich ban BDKH (cao, thip va trung binh)
nam 2020 va 2030 duoc tong hop va trinh bay
trong cac hinh 9.

L Trgng (me)

—— Q% KD Thip 2020
Q xa KB Thip 2030

=] %A KY hitn trang

——Qvao KN Cao 2020

- vao KB Cro 2030

—— @3 K Trung binh 2020 —— Qi KO Cao 2020
—— ()i KB Trung binh 2030 = xi KB Cno 2030
——()van KB [hap 2020
Qvao KB Thip 2030
——Qvio KB hifn trpng

— ) VA0 K3 Trung binh 2020

Qvio K3 Trung kinh 2030

Laru Jugng xa (ms)

= Qxi KB Coo 2020 =) xi KB Trung binh 2020
=) x4 KB Trung binh 7030 =) xa KB hifn mng
—— @ v KB Trung bish 2030

— i KB Cao 2030

Qx4 KB Thép 2020
—van KR Can 2020

Qvio KB Thip 2030 -

= x4 KB Thdp 2030
—) van KR Tring hinh 2020 == vio KB Thip 2020

Q xd KB Cao 2030

~() vio KB hi¢n manz

Hinh 9. Luu lwong xa cua ho chira ung voi kich ban bién doi khi hdu (a) ho Tri An,
(b) hé Phuéc Hoa

4. Két luin

Két qua tinh toan cho thay luu lugng xa tng
v6i kich ban cao 1a thdp nhat trong nhiing ngay
dau xa tran ciing nhu thoi gian ngdm nude 1au
hon cac kich ban khac. So voi hién trang, luu
lugng xa ting nhiéu hon vao mua li, do mua
tang vao cac thang nay theo cac kich ban BDKH.
Nhiét d6 ting anh huong khong dang ké dén sy
thay doi dong chay dén ho.

Vao mua kho, luu luong thay d6i khong dang

TAP CHi KHi TUQNG THUY VAN

ké mic du lwong mua giam vi trong nghién ctru
chua xét dén su thay doi ciing nhu sy ha thip cua
muc nude ngam.

Du vay, luu lugng nudc dén hd van dam bao
an toan dbi v6i quy trinh van hanh hd chira. Muc
nuée trong hd Tri An khong vuot qua muc nude
dang gia cudng (+64,4 m) va khong thap dudi
muc nude chét (+50 m). Tuong tu nhu vay, muc
nuée trong hd Phude Hoa ciing khong vuot qua
muc nude thiét ké (+46,23 m) va khong thap
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dudi myc nude chét (+42,5 m). vé s6 lidu. Trong cac nghién ciru tiép theo, nhém
Trong nghién ciru ndy, tac gia chi hiéu chinh  tac gia s& tién hanh budc nay dé mo hinh dat do

mo hinh NAM va mé hinh diéu tiét hd chira, tin cdy cao hon.

bude kiém dinh chua duoc thuc hién do han ché
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STUDY OF PREDICT INFLOW AND RELEASE OF UPSTREAM
RESERVOIRS UNDER CLIMATE CHANGE CONDITION

Ky Phung Nguyen - Department of Science and Technology Ho Chi Minh city
Kim Tran Thi - HCM University of Natural resources and Environment

Bay Nguyen Thi - Vietnam National University

Hang Nguyen Thi - Industrial University of Ho Chi Minh city

Flood regulation and socioeconomic & environmental efficiency enhancement through operat-
ing upstream reservoirs system of Sai Gon and Dong Nai Rivers is an important duty. Furthermore,
under current unexpected and complex climate change condition, this issue is becoming more and
more crucial.

Tri An reservoir (on Dong Nai River) and Phuoc Hoa reservoir (on Be River) have many impor-
tant functions as the integrated exploitation of water sources for power generation, agricultural ir-
rigation, water supply and industrial parks and joining in regulation to reduce salinization of Sai Gon
- Dong Nai downstream [Luong Van Thanh, 2006]. Research on discharge of Tri An and Phuoc Hoa
reservoir has important implications in the of reservoir systems management of Southeast area, par-
ticularly in the context of increasingly complex climate change. Moreover, the calculation also serves
to spread salinization and sediment transport of the Dong Nai downstream.

This paper presents research on the inflow and the prediction of release of 3 upstream reservoirs
of Sai Gon and Dong Nai rivers (Dau Tieng, Tri An and Phuoc Hoa reservoirs) according to climate
change scenarios. NAM and regulation of reservoirs models are applied in this research.

Keywords: reservoir regulation, Sai Gon - Dong Nai network, inflow, climate change.
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ANH HUONG CUA ENSO PEN NHU CAU TUGI CHO LUA
TREN KHU VU'C PONG BANG SONG CUU LONG

Lwong Van Viét
Vién Khoa hoc Cong nghé¢ va Quan ly Méi truong
Pai hoc Cong nghiép Thanh phé H6 Chi Minh

twéi cho hia trong giai doan tiv 1978-2013 trén khu viee Pong bang song g dung mé

hinh MIKE11 tinh todn dw bdo chat lwong nuwoc cho ba luu viee song: Cau, Nhué - Day,
Sai Gon - Déng Nai. Ung dung mo hinh MIKE11 tinh toan dy bdo chat lwong nudc cho ba luu vic
song: Cau, Nhué - Pay, Sai Gon - Pong Nai Ung dung mé hinh MIKEI] tinh todn dw bdo chdt hrong
nude cho ba leu vuee séng: Cau, Nhué - Day, Sai Gon - Dong Nai Ciru Long. Trong dé, lwong boc
thoat hoi tiém nang duwoc tinh theo phwong phdp Penman-Monteith va heong mua hiéu qua dwoc tinh
theo phwong phdp SCS ciia co quan Dich vy bao ton dat Hoa Ky. Két qua nghién ciru cho thdy do
c6 su gia tang dang ké cia nhiét dp, sé gio ndng ciing nhu giam do am va lwong mura trong cdc ndm
El Nino di lam cho yéu cau twéi tang cao. Mirc tang yéu cau twéi & cdc nam ¢6 El Nino cao hon so

Mc dich ciia bai bdo nay nham nghién cieu cdc anh hwéng ciia ENSO dén yéu cau heong

voi cac nam La Nina trong vu he thu la 132 mm/vu, hai vu con lai la khoang 70 mm/vu.
Tir khéa: ENSO, Yéu cau twdi, Dong bang séng Ciru Long

1. Pit van dé

Pdng bang song Ciru Long (PBSCL) 1a vyra
laa 16n nhat cta ca nudc nén nhu cau nude tudi
1a rat cao. Trong nhirng nim gan day, do hoat
dong manh cua El Nino da lam anh hudéng dang
ké dén san xuit ndng nghiép ma nhét 1a thiéu hut
ngudn nudc tudi cho laa trong vy he thu.

ENSO la tén viét tat dé chi sy xuat hién déng
thoi cua hai hién tugng 1a El Nino, La Nina va
dao dong Nam (Southern Osillation - SO).
ENSO 14 mét trong nhitng van dé& duoc quan
tam hang dau trong san xuit laa gao & PBSCL.
Khi El Nino hodc La Nina hoat dong thi gay ra
cac di thuong dang ké cua nhiét do, luong mura,
d6 am va sb gid ning, diéu nay s& lam cho yéu
cau tudi thay doi. Trong cac tai li¢u [4, 5, 6] cho
thdy bién d6i khi hau toan cau s& lam cho céac
hién tuong thoi tiét cuc doan gia ting, trong d6
¢6 hoat dong cia ENSO. Pé giam thiéu cac tac
dong cua ENSO dén san xuat nong nghiép thi
viéc danh gia anh hudng cua nd dén yéu ciu tuéi
14 can thiét.

TAP CHi KHi TUQNG THUY VAN

2. S6 liéu va phwong phap nghién ctru

2.1. 86 li¢u sir dung

Viéc danh gia anh huong cia ENSO dén nhu
cau tudi cho lta duge dua trén s6 lidu vé nhiét
dd, do Am tuong ddi, gio, ) gio néng va luong
mua thang. Dé c6 6 tram du 16n, sb liéu 6n dinh
va phu hop véi phuong phap nghién ctru, trong
b4o cdo nay sir dung s liéu tir nam 1978 dén
2013 (36 nam) phuc vu phan tich danh gia. Tén
va vi tri cac tram nay dugc thé hién trong hinh 1
va co tat ca 13 tram duoc dua vao phén tich. Day
la céc tram co6 tuong ddi dﬁy du s6 liéu, cic nam
thiéu s6 liéu duoc bd sung bang phuong phap hdi
qui tuyén tinh ting budc trén co s¢ cac tram co
du 6 lidu.

Céc pha hoat dong cua ENSO duoc iy theo
tiéu chi cua CPC (Climate Prediction Center) tir
dia chi [8] vdi s lidu ¢ dang timg thang. Theo
CPC nam ENSO dugc xéc dinh theo s6 ligu truot
3 thang cua di thuong nhiét 46 khu vuc Nino3.4
(5°N-5°S, 120°-170°W) véi ngudng cho pha
noéng (EI Nino), pha trung tinh va pha lanh (La
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[2] thi day 14 chi s6 c6 quan hé tét nhat voi mua,
nhiét, am khu vuc DPBSCL.

Nina) twong tng 1 +/- 0,5°C va phai c6 tdi thiéu
1a 5 thang lién tiép dat va vugt ngudng nay. Ly
do chon cac pha ENSO theo CPC vi theo béao cao

Con Pao
v

| ¥ Céc tram khi trang

1045 1055 106 1065

105

Hinh 1. Vi tri cac tram khi twong
2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp tinh nhu cau nuée cho Trong d6 ET. 1a nhu cau nudc cho lua cé don
vi mm/ngay, ke 1a hé s6 cay trong va ET, 14 lugng
bdc thoat hoi tiém ning co don vi mm/ngay.
Gia tri cua ke duoc 1y theo tai lidu [1] cho

lia
Nhu ciu nudce cho lua duge 1iy xp xi bang
lugng bdc thoat hoi thuce té va duoc tinh nhu sau:

ETc=Lk.ET, (1) BBSCL nhu sau:
Bdng 1. Hé 56 ke trung binh ctia cdy lia trén khu viee PBSCL

,?f:\ sho l"”‘. < o

9.5 g : | =
ety

e T
o - 2
Cén Bao
1045 105 1055 106 1065 107
Hinh 1. Vi tri cac tram khi twong
Phuong phap tinh lugng bdc thoat hoi tiém  sau:

nang ETo dugc su dung trong nghién ctru nay la
Penman-Monteith. Pay la phuong phap duogc
FAO khuyén cdo su dung [7] va dugc viét nhu

900
0,48AR. —G)+y—— -
(R,—G) 7T+273u2(es e)

A+y(1+0,3y,)

)

ET, =
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Trong d6 ETo 1a luong bdc thoat hoi tiém
nang (mm/ngay); &4 la do nghiéng cua duong
quan hé giita nhiét do va ap suét hoi bido hoa
(kPa/°C); Ra 1a birc xa tong cong dén bé mait
ngang (MJ/m?.ngay); G la dong nhiét trong dat
(MJ/m2.ngay); 7 1a hé s6 biéu dién su thay d6i
cua ap suat theo nhiét do (kPa/°C); T 1a nhiét do
trung binh muc 2 m (°C); u2 1a toc do gid & muyc
2 m (m/s); e 1 ap sudt hoi nuéc bao hoa va e, la
ap suét hoi nude thuce té. Viec xac dinh cac thanh
phan trong cong thirc (1) duge trinh bay chi tiét
trong bao cao [3].

2.2.2. Phuwong phap tinh lwong mua hiéu qua

Luong mua hi¢u qua dugc tinh tir lugng mua
thuc té dua trén phuong phép ciia co quan Dich
vu bao ton dat Hoa Ky, SCS, (US, Soil Conser-
vation Service), day 1a phuong phap dugec FAO
khuyén céo [7]. Theo phuong phap nay, luong
mua htru hi€u dugc tinh toan trén co s¢ hang
thang nhu sau:
Pe=P(125-0,2P)/125, néu P<250 mm

3)

Pe=125+0,1P, néu P > 250 mm

Trong d6 Pe la lugng mua hi¢u qua c6 don vi
mm/thadng va P 1a lugng mua thang c6 cung don
v1 voi Pe.

2.2.3. Phuong phap xac dinh anh huong cua
ENSO dén yéu cau tuéi

Yéu ciu luong tudi dugc tinh toan dya trén
can bang nude. Viéc tinh toan yéu cau tudi theo
cac pha ENSO duoc tién hanh nhu sau:

1) Xéc dinh gia tri trung binh thang cua cac
yéu t khi hau ma ching lién quan dén bdc thoat
hoi theo cac pha ENSO.

2) Tinh nhu cau nuéc tudi cho laa (ETc) va
lugng mua hi¢u qua (Pe) theo cac pha ENSO cho
tung giai doan sinh truong cua laa.

3) Tinh yéu cau tuéi theo cac pha ENSO theo
cong thtrc sau:

NIR =ETq - Pe, néu ETc; > Pe;

(4)

NIR=0, néu ETg; < Pe;

Trong d6 NIR;, ETc; va Pei tuong ting 1a yéu
cau tudi, nhu cau nudce va lugng mua hi¢u qua ¢
giai doan sinh trudong thir 1, chiing c6 cung don vi
la mm/giai doan. Trong cong thurc nay da bé qua
phan nudc cho giai doan lam dat va thay nudc
déng rudng. Vi¢c tinh NIR dugc thuc hién cho 3
vu la he thu, mua va dong xuan.

3. Két qua va thio luin

3.1. Anh hwéng ciia ENSO dén cic yéu té
khi hdu khu viwee DBSCL

Céc yéu t6 khi hau duoc thao luan trong phan
nay bao gém cac yéu td co lién quan dén tinh yéu
cau tudi. S6 lidu phan tich 1a di thuong cua cac
yéu t6 nay theo cac pha ENSO.

+ Nhié¢t o trung binh

Két qua théng ké di thuong cua nhiét do theo
céc pha ENSO duogc thé hién trén bang 2. Bang
nay cho thay & pha lanh (ky La Nina) nhiét do
khu vuc BPBSCL thuong c6 di thuong am va
ngugc lai ¢ pha nong (ky El Nino), con ¢ pha
trung tinh thi nhiét d¢ thuong ¢ murc trung binh.
Tuy nhién sy chénh I¢ch nhi¢t do gitra cac pha
ENSO chi thé hién rd rét trong khoang tir thang
4 - 6. Vao thang 5, chénh I¢ch nhi¢t d¢ trung binh
thang ctua pha noéng cao hon so véi pha lanh
khoang 1,3°C.

Bang 2. Di thuong nhiét do ("C) khu vuc DBSCL theo cdac pha ENSO

Thang 1 2 3 4 5 6 7 8 9 |10 | 11 | 12
Pha lanh 00(01(-01|-06|-06(-03}01|01|01]00-02]-01
Pha trung tinh | -0,2 | -0,1|-0,2| 0,1 |-0,1| 0,0 |0,0| 0,0 {-0,1|-0,1|-0,1]-0,1
Pha néng 01/01(02|04|07|02/01|-02|01]01|03]0,3

+ Luong mua

Vi lugng mua, gia tri di thuong theo cac pha
ENSO duoc thé hién trén bang 3. Bang nay cho
thdy & pha lanh luong muwa thudng ting va giam

TAP CHi KHi TUQNG THUY VAN

0 pha néng, con lugng mua & pha trung tinh &
muc trung binh. Chénh I¢ch lugng mua giira pha
lanh va pha néng rd nét nhat vao thang 4 va
thang 5. Tinh trung binh, lugng mua vao ky El
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véi gid tri twvong ing la 114 va 118 m.

Bang 3. Di thuong lwong mwa (mm) khu vic DBSCL theo cdc pha ENSO

Thang 1 2|3 | 4 5 6 7 | 8 9 10 | 11 | 12

Pha lanh 5 6 | 23|71 |51 |14 |6 |-3| 4 15 | 34 | 20

Pha trung

tinh 3 |-5|-7]-8|09 6 5 2 7 3 6 5

Pha néng -2 | -3|-10|-43|-67| -23| -8 4| -12| -11|-14| -8

+ D¢ 4m twong dbi trung binh

Két qua thong ké di thudong cua d6 am tuong
ddi theo cac pha ENSO dugc thé hién trén bang
4. Bang nay cho thay ciing twong ty nhu lugng
mua, ¢ pha lanh do am khu vuc PBSCL thuong
¢6 di thuong duong va nguoc lai & pha nong, con

¢ pha trung tinh thi & mtrc trung binh. Cling
giéng nhu nhiét do, chénh 1éch d6 4m gilia cac
pha ENSO chi thé hién 3 rét trong khoang tir
thang 4 - 5. Vao céac thang nay chénh léch d6 4am
trung binh thang cta pha lanh cao hon so véi pha
nong tur 4 - 5%.

Bdng 4. Di thwong dé am twong déi (%) khu viee PBSCL theo cdc pha ENSO

Thang 1/2( 3| 4| 5/6|7|8|9| 10| 11| 12
Pha lanh 1,0 1| 3| 2|{0(0|0]|O 1 1 1
Pha trung tinh -1/0| 0| 0| 0j0O|O0|O0]|O 0 0] -1
Pha néng -110-1|-2(-2|0[{0J0|0| -1] 1 0

+ 86 gio ning

Vi s6 gid ning, tir bang thong ké 5 cho thay
loai trir khodng thoi gian tir thang 6 - 9 1a khong
thé hién rd cac anh huong ctia ENSO. Cac thang
con lai, trong cac pha lanh déu thiéu hut sb gio
nang tir 0,5 - 1 gid mot ngdy, & cac pha nong sb

gio nang cao hon trung binh khoang tir 0,4 - 0,8
gid mot ngdy, & pha trung tinh sd gio nang nam
lan can gia tri trung binh. Trong cac thang tur 3 -
5, s6 gio nang trung binh ngay & pha nong cao
hon pha lanh tur 1,1 - 1,3 gio.

Bdng 5. Di thuong sé gio' ning (%) khu viec PBSCL theo cic pha ENSO

Théang 1 2 3 4 5 6 7 8 9| 10| 11| 12
Pha lanh -06|-06|-06|-0,7|-05| 01| 02| 0,2|-0,1({-05|-0,6-1,0
Pha trungtinh | 0,2 0,2 01| 01|-01| 01| 01|-01| 0,1| 0,0 0,0 0,3
Pha néng 0o4,05/0540508/-03/-03|00|-01| 04|06/ 06

+ Tdc d6 gi6 trung binh
Khac véi cac yéu th trén, tir két qua thong ké
trén bang 6 vé di thuong téc do gio khu vuc

DBSCL theo cac pha ENSO cho thiy khong co
quy luat ro rét.

Bdng 6. Di thiwong toc do gié (m/s) khu viee PBSCL theo cdc pha ENSO

Thang 1 2| 3 4 5 6 7 8 9| 10| 11| 12
Pha lanh 0,0/-0,1/001-01(-0,1| 0,2|-0,1]-02| 00/ 0,1 0,0/ 0,1
Pha trung tinh -0,1{ 0,100 0,0 0,1 | 0,0 0,0 0,1| 0,0 0,0]-0,1]-0,1
Pha néng 0,1{ 0000/ 0,1]-0,1|-0,1] 0,0|-0,1]-0,1|-0,1] 0,1 0,0

TAP CHi KHi TUQNG THUY VAN
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Tir cac phan tich trén cho thdy ngoai trir toc
d6 gio, cac yéu td c6 lién quan dén bdc thoat hoi
tiém nang va nhu cAu tudi nhu nhiét do, mua, do
am va s gio ning déu chiu anh huong déng ké
ctiia ENSO. Céc anh huéng rd nét nhat duoc thé
hién trong khoang tir thang 3 - 5. Trong khoang
thoi gian nay, vao cac ky El Nino lugng mua va
do Am déu thiéu hut, nhiét d6 va sd gio néng cao
diéu nay s& lam gia tang yéu cau tudi cho cay
trong. Thoi gian tir gitra thang 3 dén cudi thang
7 nam trong vu lta hé thu ciia khu vuc PBSCL
vi vay vao cac nam El Nino s€ gay anh hudng
dang ké dén san xuét nong nghiép.

3.2. Anh hwéng ciia ENSO dén lwong boc
hoi tiém ning

Két qua tinh toan di thuong ciia lugng boc hoi

03 —e— Phalanh

0.2 —— PhaNodng

01 Trungtinh

0.0

11 12

-0.1

Dithwong ET, (mm/ngay)

-0.2

-0.3

3.3. Anh hwong ciia ENSO dén lwong mwa
hiéu qua

Két qua tinh toan di thuong cta lwong mua
hi¢u qué dugc trinh bay trén hinh 3. Hinh nay
cho thay ngoai trir khoang thoi gian tir thang 6 -
10 thi anh hudng cia ENSO dén luong mua hiéu
qua la khong rd. Trong cac thang con lai, ¢ pha
lanh Pe déu cao hon gia tri trung binh va diéu

nay xay ra nguoc lai vai pha nong. O pha trung

60.0 7 —&— Phalanh
200 - —— PhaNéng
Trungtinh

20.0 A

h e A

0.0 Y T - = = -,<’.<n,|%|
] 2 4 5/ 6 7 9 10
-20.0 1

-40.0 -

s

Di thwong Pe (mm/thang)

- Anh huong ciia ENSO dén yéu cau nudc
cho lua

Yéu cau nudc tudi cho laa duoc tinh dua trén
cong thuc (3) voi ngay bt dau xudng gidng cho
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/—\’Théng

tiém nang duoc trinh bay trén hinh 2. Hinh nay
cho thay ngoai trir khoang thoi gian tir thang 6 -
9 thi anh hudng cia ENSO dén béc thoat hoi 1a
khong rd. Trong cac thang con lai, & pha lanh
ETo déu nho hon gia tri trung binh va didu nay
xay ra nguoc lai v&i pha nong. O pha trung tinh,
ETo it thay doi va gan voi gia tri trung binh.
Ngoai khoang thoi gian gitra mua mua (tr thang
6 - 9), ETo cua pha nong cao hon so v&i pha lanh
tr 0,25 - 0,45 mm/ngay, chénh 1éch cao nhét 1a
vao cac thang 4, 5 va 12.

Nguyén nhan ma ETo & pha ndong cao hon pha
lanh kha nhiéu trong khoang thoi gian tir thang
10 - 5 nam sau la do nhiét d9, s6 gio nang trong
cac thang nay ¢ pha nong 1a kha cao va d¢ am lai
kha thap.

Hinh 2. Di thwong ciia lwong boc thodt hoi
tiém ndng theo cic pha ENSO

tinh, ET, it thay d6i va gan voi gia tri trung binh.
Trong khoang thoi gian tir thang 3 - 5 va tir thang
11 - 12, Pe cua pha lanh cao hon so véi pha nong
tir 23 - 83 mm/thang, chénh léch cao nhat la vao
céc thang 4.

Khéc véi ETo, ¢ cac thang 1, 2 va thang 12
chénh 1énh Pe 1a khong dang ké giita pha lanh va
pha néng, nguyén nhan la do trong cac thang nay
lwong mua trén khu viuec DBSCL 14 kha thap.

Hinh 3. Di thuong cua lwong mua
hiéu qua theo cac pha ENSO

vu he thu, vu mua va vy dong xuan tuong ung la
cac ngay thu 98, 232 va 315 trong nam. Thoi
gian kéo dai cua cac giai doan sinh trudng duoc
lay theo tai liéu [1] va duoc néu trong bang 7.
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Két qua tinh yéu cau tudi theo timg vu duoc
trinh bay trong bang 8. Bang nay cho thiy & pha
trung tinh, luong tudi gan & muc trung binh
nhiéu nam. O cac pha néng, yéu ciu tudi ting
dang ké. Mirc tang yéu ciu tudi trong pha nay &
cac vu mua, dong xudn va he thu c6 gia tri tuong
ung la tr 61 mm/vy, 30 mm/vu va 28 mm/vu.
Nguoc lai & pha lanh nhu cau tuéi giam dang ké,

Bang 7. Thoi gian kéo dai cua cac
giai doan sinh truong

—<&— Phalanh
—#— PhaNodng

Trungtinh
\ //T‘ﬂ\

8 9 12

—_Thang

h 2 Dithirtvnoe ~ia hiveene hAr thait hei HAm n3no then ride nh

ttr 35 -71 mm/vy, nhat 1a ¢ vu he thu. Chénh léch

Bdng 8. Yéu cau twdi theo

20.0 4 »
<
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vé yéu cau tudi giita pha néng va pha lanh 1a rat
16n, mirc chénh nay trong vy he, vu mua va vu
dong xudn c6 gia tri twong tng la 132 mm/vy,
63 mm/vu va 72 mm/vu.

Theo két qua phan tich vé cac yéu té khi hau
néu trén thi trong khoang thoi gian tir thang 3 -
5, cac anh huong cia ENSO la manh mé. Pau
ctia vu hé thu nam trong khoang thoi gian nay
nén day 1a vu c6 yéu cu nudc tudi khac biét
nhiéu giita cac pha ENSO.

Yéu cau lugng tudi trong pha nong duoc thé
hién trong bang 9. Bang nay cho thiy trong vu hé
thu, yéu cau tudi xay ra trong khoang thoi gian
tir khi bat dau gieo hat dén két thiic giai doan dé
nhanh. Trong vu thu dong, yéu cau tudi xdy ra
trong khoang thoi gian tir dimg cai 1am dong dén
giai doan chéc xanh - chin. Con & vu déng xuin
la trong toan khoang thoi gian. Dé khic phuc
viéc kha ning thiéu nudc tudi co thé xay ra vao
cac nam El Nino, cn xudng gidéng mudn hon
trong vu he thu va sém hon trong vy dong xuan.

cdc pha ENSO (mm/vu)

1/\"I'héng

00 =7 —7—
1 2

A

-20.0 A

Di thwong Pe (mr

-40.0 -

9 10 T

Hinh 3. Di thudong cla lugng mua hiéu qua theo cac pha ENSO

Bang 7. Thoi gian kéo dai cua cac giai doan sinh trudng

Thoi ky

S6 ngay

(lian hat

NATT P ANnA

Q

Bdng 9. Yéu cdu tuéi theo cdc giai doan sinh truéng trong pha néng (mm)

Giai doan sinh trwéng Vu heé thu | Vumua Vu df) ng
Xuan
Gieo hat - ndy mam 36 0 1
Nay mam - bén ré 43 0 5
Bén ré - Dé nhanh 79 0 164
Pirng céi - lam dong 0 31 108
Trd béng - Phoi mao 0 12 46
Ngam sita - Chic xanh 0 18 75
Chéc xanh - chin 0 29 45
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4. Két luin

Tir két qua phan tich trén cho thay hoat dong
ciia ENSO d3 anh huong dang ké dén cac yéu td
khi hdu ma ching c6 lién quan dén yéu cau tudi
cho lua. Ngoai tror mét sb thang mua mua, & cac
thang con lai vao cac nam El Nino thi nhiét do va
sb gio nang thudng cao, lugng mua va do 4m
thap. Piéu nay di lam gia ting nhu cau tudi cho
laa. Mc tang yéu cau tudi & cac nim c6 El Nino
cao hon so vdi cac nam La Nina trong vu he thu

la 132 mm/vy, hai vu con lai 1a khoang 70
mm/vu.

Vu h¢ thu 1a vu c6 yéu cAu nudc tudi khong
16n so v6i vu dong xuan, nhung trong dau vu nay
dd man & khu vuc ven bién DPBSCL thuong cao
nén kha ning thiéu nudc tudi vao cac nim El
Nino 14 rat 16n. Pé giam anh hudng cia ENSO
can bd tri mua vu cho hop 1y, phat trién cac
gidng lua ngin ngay va c6 kha ning chiu han va
man.
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THE EFFECT OF ENSO ON IRRIGATION REQUIREMENT IN LOWER MEKONG
DELTA

Luong Van Viet
Institute of Environmental Science, Engineering and Management

Abstract: The purpose of this paper is to study the effects of ENSO on irrigation requirement of

rice in lower Mekong Delta from 1978 to 2013. The method used for estimating the potential evap-
transporation was Penman-Monteith, and SCS method for calculation of effective rainfall. The study
results showed a significant increase of the temperature, sunshine and decrease of rainfall and hu-
midity on El Nino years, which leading to increase of net irrigation requirement for rice. On the El
Nino years, the net irrigation requirement for rice higher then La Nina Years from 70 mm/crop to 130
mm/crop.

Keywords: ENSO, Irrigation requirement, Lower Mekong Delta
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XAY DUNG HE THONG HIEN THI THONG TIN KHi
TUQNG THUY VAN BANG CONG NGHE MA NGUON MO

P4 Thanh Long - Tran Thai Binh
Trung tAm Vién tham va Hé Thong tin Dia ly
Vién Dia 1y Tai nguyén thanh phd H6 Chi Minh

chire néing lan nén tang cong nghé, va xu hiedng phdt trién cac vmg dung GIS trén nén

tang ma nguon mé dang diege rat nhiéu nguoi nghién civu dp dung, hiedng di nay thé hién
16 cdc thé manh ciia viée ap dung WebGIS ma nguo”‘n mao la thuan tién trong van hanh, phat trién
mé réng va chi phi gid thanh rdt thap.

Ung dung cdc san pham md nguon mé dé xdy dung WebGIS cong bé thong tin khi twong thiy van
giip thé hién cdc théng tin ddc thi ciia nganh trén nén dia 1y nhie cdc tram quan trdc, théng tin
may, mua, khi dp, thoi tiét, mé hinh ngdp... ,mét cach triee quan, da dang didi dang ban @6, mé hinh
ba chiéu. Thong tin thé hién dwéi nhiéu hinh thirc nhw mau sdc, biéu do, mé hinh,.. givip ngueoi sie
dung dé dang tiép cin hon.

Pong thoi, viéc dwa ra cdc thong tin mang tinh chdt thao ludn cho céng dong GIS ma nguon mé
vé kp thudt dp dung, tich hop hién thi cdc san pham khdc nhau,.. nham cung cdp cho moi nguoi cdi
nhin khdi qudt vé nhitng wu diém va han ché cia huéng di nay, gdp phan xdy ding mot hé théng hién

Hién nay, cong nghé GIS (Geographic Information Systems) ngay cang phdt trién ca vé

thi thong tin khi twong thuiy van hoan chinh.
Tir khéa: GIS, Web-GIS, Nguon mé

1. Pit van dé

Bdi canh vé cong nghé:

Hién nay, cong nghé WebGIS ma ngudén md
ngay cang phat trién, cho phép nguoi sir dung ké
thira ddy du cac tinh ning wu viét cia hai cong
nghé (Web va GIS). Uu diém co ban cua cong
nghé WebGIS 1 kha ning hién thi tich hop nhiéu
16p thong tin chuyén nganh trén nén hé thong tin
dia 1y (GIS) mdt cach tryc quan, sinh dong, don
gian, d& hiéu, dir liéu thoi gian thyc (Realtime)
va d& dang khai thac, chia sé thong tin cho nhiéu
d6i twong sir dung véi chi phi gia thanh rat thap
s0 v6i san pham thuong mai ciing tinh nang.

Nhu cau thuc té:

bac thu cua cac thong tin khi tuwong thiy van
tinh tic thoi, thay doi lién tuc theo thoi gian, rat
khé khan trong viéc phd bién thong tin dén nguoi
st dung. Nhu vay,viéc nghién ciru, trién khai
mg dung coéng nghé WebGIS mi ngudn mé 1a
giai phap cong nghé khoa hoc, tién tién voi kha
nang lam chu cong nghé cao, gid thanh hop ly,
phu hop voi chu truong hi¢n dai hda cua nganh

khi twong thuy van la nhu cau can thiét va cap
bach.

2. Noi dung nghién ciru

2.1. Gidi thiéu vé WebGIS

2.1.1. Khai niém WebGIS

WebGIS 1a mot hé théng thong tin dia li phan
tan trén mot mang cac may tinh dé tich hop, trao
d6i cac thong tin dia 1i trén WWW (World Wide
Web). Trong cach thyc hién nhiém vu phan tich
GIS, dich vu nay gan giéng nhu 1a kién tric
Client-Server cia Web. Xu 1i thong tin dia li
duoc chia ra thanh nhiéu nhiém vu & phia Server
va Client. Piéu nay cho phép ngudi dung c6 thé
truy xuat, thao tac va nhan két qua tir viéc trién
khai thai thac dir li¢u GIS tur trinh duyét web cua
ho ma khong phai tra tién cho phan mém GIS[1].

2.1.2. Piém manh va diém yéu cua mot hé
théng WebGIS

Diém manh: WebGIS duoc thira huong hau
hét cac diém manh cta ca hai nén taing Web va
GIS nhu [3]:

- Nguoi str dung dé dang tiép can cac ung
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dung ciia WebGIS bang cach truy cép tir may
tinh hodc cac thiét bi di dong.

- Kha nang dap ting ddng thoi mot luong 16n
nguoi st dung.

- Chi phi thap phii hop cho nhiéu d6i twong sir
dung, cac ing dung Web hau hét 1a mién phi cho
ngudi ding cudi. Ngoai ra, cac to chirc can phai
cung cap cac kha ning GIS cho nhiéu nguoi
cling c6 thé giam thiéu chi phi thong qua We-
bGIS.

- WebGIS 1a cong nghé than thién, dé st
dung, duogc thiét ké danh cho nhiéu dbi tugng st
dung.

- Tinh thong nhét trong cap nhat: Trong We-
bGIS, mot phién ban cdp nhat s€ hoat dong cho
tat ca cac khach hang, do do, dé dang bao tri va
cung cip cac thong tin thoi gian thyc.

Nhung bén canh d6, WebGIS cling c6 nhiing
bét loi sau:

- Gap gidi han vé toc do duong truyén mang
cling nhu kha nang xu 1y ctia Server, do d6 han
ché vé kha ning dép ung cac yéu cau phan tich
khong gian.

- Thoi gian xtr Iy cac tac vu cua nguodi dung
cham do phu thudc vao cdu hinh Server va
duong truyén mang.

2.2. Xay dung mé hinh trang WebGIS hién
thi thong tin khi twong thiiy van

WebGIS cong bd thong tin khi twong thity
vin (WebGIS KTTV) dugc xiy dung trén nén
tang ma nguén md, do vy san pham phai tuan
theo cac chuan vé ma nguén mo ciia OGC (Open
GIS Consortium) vé céac dic ta dich vu ma Map
Server cung cip nhu WMS (Web Map Service),
WEFS (Web Feature Service), WCS (Web Cover-
age Service),.. cach thirc truy vén, truyén tai,
dinh dang di liéu, ...[4].

2.2.1. Lua chon kién tric hoat dong cua We-
bGIS KTTV

Mot trang WebGIS hoat dong theo mo hinh
Server-Client, do vay kién tric xay dung mot
ung dung WebGIS cling phu thudc vao 2 thanh
phan nay:

- Server side: cho phép ngudi dung gui yéu
cau lay dir liéu va phan tich trén may chu. May

TAP CHi KHi TUQNG THUY VAN

chu s€ thuc hién cac yéu cau va gui tra dir liéu
hoic két qua cho ngudi dung.

- Client side: cho phép nguoi dung thyc hién
cac thao tac phan tich trén dir li¢u tai chinh may
nguoi dung.

- Server va Client: két hop hai phuwong thirc
Server side va Client side dé phuc vu nhu cau
cua nguoi dung.

Ung dung sé& sir dung kién trac két hop ca
server va client, kién triic nay vira gitp dap tng
cac thao tac cuia nguodi dung phia client nhanh,
giam tai cho server vira co thé thuc hién cac xu
1y, phan tich hi¢u qua ¢ phia server ma client
khong thé dam nhan.

2.2.2. La chon cdc san phdm nguon mé xdy
dung hé thong

Mot hé théng WebGIS mudn hoat dong duoc
thi phia server phai dugc cai dat cac phan mém
dam nhan céc chtrc nang twong img nhu may chu
web, may chu ban dd, co s& dit liéu.. Su 6n dinh
cua hé théng, hiéu suat hoat dong cua ung dung
phu thudc rat 16n vao cac phan mém va sy phdi
hop gilta chung ¢ phia server. Do vay viéc lua
chon nham xac dinh cac phan mém thich hop 1a
can thiét.

2.2.2.1. Phan mém Web Server

Hién nay, cdc phan mém Web Server rat phod
bién, trong linh vuc nay cic phan mém ma
ngudn mé phat trién rit rong rii voi cac chic
ning cao cap khong thua kém cac san pham
thuong mai, cho hi¢u suat lam viéc tuong duong,
¢6 thé ké dén nhu Apache tomcat, Apache Hitp,
Abyss Web Server,... dac bi¢t Apache Http cho
hiéu suit 1am viéc cao, 6n dinh. Tur thang 4 nam
1996, Apache da tré thanh mot phan mém Web
Server ma ngudn mo pho bién nhét hién nay[5].
Apache Http c6 thé chay trén ca 2 nén tang hé
diéu hanh pho bién nhat hién nay 1a Window va
Linux. Do vay, nhom nghién ctru lya chon
Apache lam phin mém Web Server cua hé
théng.

2.2.2.2. Phan mém quan tri co so dir liéu

C6 rat nhidu hé quan tri co sé dir liéu khac
nhau nhu: MySQL, Oracle, SQL Server, Post-
greSQL..., trong d6 PostgreSQL va MySQL la
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nhitng hé quan tri co s dit liéu ma ngudn mo
pho bién nhat. MySQL dugc sir dung pho bién
trong cac img dung Web thong thuong, con Post-
greSQL dugce st dung nhiéu trong cac ung dung
ban d6, do phan mém nay hd trg kiéu dir liéu
khong gian manh, c¢6 nhiéu ham phan tich khong
gian, hd trg danh chi muyc, va cho phép ngudi
dung ty dinh nghia ham, kiéu dit liéu,..[6]. Dén
nam 2006 PostGIS (phan mé rong khong gian
cho PostgreSQL) chinh thuc dugc thira nhan
tuong thich véi chuan dir liéu khong gian cua
OGC.[7]. Nhu vay dé quan Iy tot dit liéu khong
gian, ung dung sé st dung PostgreSQL voi plu-
gin PostGIS 1am h¢ quan tri co s¢ dir lidu.

2.2.2.3. Phan mém MapServer

Vi cac loi ich ma WebGIS mang lai, hién

NGHIEN CUU & TRAO DOI

nay c6 rat nhiéu phin mém cho giai phap Map
Server, bao gdm ca ¢ phi va mién phi, c6 thé ké
dén nhu phﬁn mém ArcGIS Server cua Esri,
Mapxtreme cta Pitney Bowes, phan mém
MapServer, GeoServer,... Trong d6 MapServer
va GeoServer 1a nhitng phin mém ma ngudn mo
phd bién nhat hién nay. Ca hai phin mém nay
déu dap ung duoc cac yéu cau ciia mot may chi
ban d6 nhu kha nang chiu tai, hidu suat lam viéc
cao, hi¢u qua, hd tro déy du cac chuan dich vu co
ban cua OGC nhu WMS, WEFS, WCS,
WMC,SLD, GML...[8][9]. Tuy nhién, ban d6
duoc tao ra tur dich vu WMS ctia Mapserver co
thim m§ cao hon Geoserver, chét lugng hinh anh
cao hon, thoi gian hoi dap ciing nhanh hon so
voi Geoserver [10].

Bdng 1.So sanh chdt lwong va hiéu ning giita MapServer va GeoServer

Noi
dung

GeoServer

Thoi gian 0.8 to 1.0 gidy vai thiét 1ap 1a

hdidap USE JAI IMAGEREAD=true
0.6 to 1.3 gidy vai thiét 1ap 1a
USE_JAI IMAGEREAD=false

MapServer

0.4 to 0.6 gidy

Kich 63,574 bytes 78,327 bytes
thude
anh
Bing db $",‘,‘ PR R

2 “In

A ﬁ

Chit Hién thi day du nhung hoi ring cua
lwong

(Ngudn: exeGeslIS [10])

Bang 2. So sanh hiéu suat lam viéc giita ArcServer va MapServer

o . - o s

Yéu ciu dich vu WFS kich thuéc tip tin trung binh (Mb) va thoi gian tai vé
Get Capabilities Descr?;plleature Get Feature
May chi dich Dir li€u . - p

vﬁ bindd | hanhchinh | IR | qppey | Kich i | Kich i

thuéc tap . thude tap . thudce tap .
tin gian tin gian tin gian
MapServer Ashland 0.03 | 0.117 0.01 | 0.096 89.26 | 1.405
Bayfield 0.03 | 0.097 0.01 | 0.095 293.61 | 8.813
Douglas 0.03 | 0.099 0.01 | 0.095 456.72 | 5472
Iron 0.03 | 0.098 0.01 | 0.096 3.93 | 0.204
ArcServer Ashland 0.02 | 0.403 0.01 | 0.397 58.52 | 4.374
24.93
Bayfield 0.02 | 0.402 0.01 0.4 342.04 1
38.73
Douglas 0.02 | 0.396 0.01 | 0.417 538.88 8
Tron 0.02 1 0.423 0.011 0411 8.26 1 1.096
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(Ngudn: Digital Geography[11])

Qua phan tich, nhom nghién ctru lya chon
Mapserver 1a may chii ban d6 dé cung cip cac
dich vu WMS, WEFES cho nguoi st dung.

2.2.3. Nguyén Iy hoat déng ciia hé thong We-
bGIS KTTV

nyo Apw Bunp Bup

T
Nl np 08 0D

du triic va nguyén 1y hoat dong ciia hé thong Web

Hinh 2. Cdu triic va nguyén 1y hoat dong ciia
hé thong WebGIS KTTV

Nguyén 1y hoat dong cua trang WebGIS
KTTV cling tudn theo mo hinh may chu - may
khach (Server - Client). Trong do, nguoi dung
trong vai trd may khach s& giri nhiing yéu cau
twong Ung nhiing tac vy ma minh thao tac trén
trinh duyét (Browser) dén may chu. Tai day, cac
chuong trinh Web Server, Map Server sé xu ly va
giri tra két qua vé hién thi trén trinh duyét Web
cho nguoi dung.

Phia Server s& dir dung cic phan mém
Apache la may chu Web, Mapserver lam may
chi ban d6, PostgreSQL vdi plugin PostGIS dam
nhan chtc ndng quan tri co s¢ dir li¢u. Phia
Client nguo1 dung s€ sir dung cac trinh duyét
Web dé truy cap vao tng dung WebGIS. Trang
WebGIS KTTV s€ dugc nhiing ma Javascript
ctia thu vién Openlayers dé hd trg Server hién
thi, thao tac v&i ban do.

2.3. Két qud nghién ciru

V6i muc tiéu ban dau dé ra 1a ing dung cong
nghé ma ngudén mé dé xay dung mot Gng dung
WebGIS cong bd cac thong tin khi twong thiy
van. Két qua cua dé tai 1a trang WebGIS KTTV
dugc xdy dung hoan toan bang cac phan mém
ma nguén md Bo vi da gidi thi¢u tai muc 2.2.
Véi chic nang hién thi cac thong tin khi twong
thuy van, rng dung da dua dugc cac 16p dir licu
GIS nhu dia hinh (raster dem), hanh chinh, giao
thong, song ngoi 1én trén nén Web.

Hinh 3 12 két qua hién thi s6 liéu thuc do muc
nudce tai Tram Moc Hoa trén WebGIS KTTV, gia
tri myuc nudc cac tram quan tric ¢ khu vuc dong
bang song Ciu Long duoc thé hién theo thoi
gian thyc, ty dong thay d61 mau sic, kich thudce
ddi tuong khi myc nude vuot mue bao dong. Gia
tri muc nude thu nhan duoc duoc thé hién & dang
biéu do cho thiy dién bién thay doi muc nudc
theo thoi gian.

Hinh 4 1a két qua cua viéc van dung cac uu
diém ciia nén tang Web, WebGIS KTTV da hién
thi tich hop hinh anh, video, san pham dy bao
ngap lut d6 thi (m6 hinh 3D) cung cap cho ngudi
su dung cac thong tin tryc quan, sinh dong.

Hinh 3. Hién thi thong tin quan trdc muc nudc
tai Tram Moc Hoa trén WebGIS

TAP CHi KHi TUQNG THUY VAN

Hinh 4. Hién thi thong tin moé hinh ngdp tai
diém quan trdc D25, tp. Ho Chi Minh
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Bén canh d6, WebGIS KTTV di hién thi tich
hop cac duoc cac ngudn thong tin khi trong khéac
nhau cua NaSa, WeatherUnderGround,.. nhim
cung cap cho ngudi ding cac thong tin vé thoi
tiét, khi tuong mot cach tryc quan, nhanh chong
va chinh xac nhat (Hinh 5). Ung dung cho phép
nguoi st dung truy cdp xem anh may vé tinh, cac

) '.-3

Hinh 6. Cac lop ban do nhiét d, luwong mua,
khi dp, téc dé gié

3. Tong két

3.1. Két qua dat dwoc

Ung dung duoc xay dung voi day du céc
chtrc nang cua mét trang WebGIS nhu kha nang
tuong tac v6i ban do thong qua cac cong cu kéo
tha, phong to, thu nho ban d6. Cac ddi tuong
dugc thé hién trén nhiéu 16p nén dia 1y voi kha
ning chdng 16p ban dd. Thong tin d6i tuong
dugc thé hién dudi nhiéu hinh thic da dang, sinh
dong, mang dén nhiéu thong tin hon cho ngudi
dung nhu véan ban, hinh anh. Két hop v6i cong
nghé WebGL giup nguoi dung cé trai nghiém
twong tac v&i mo hinh 3D dia hinh va myc nude
ngay trén nén WebGIS.

Ngoai nhirng 16p dir liéu do chuong trinh xay
dung nhu cac 16p ban dd nén, dia hinh, tram

NGHIEN CUU & TRAO DPOI

16p ban d6 nhu ban dd lwong mua, khi ap, téc do
gi6, nhiét do,.. dac biét 1a ban do du bao, dudong
di ctia bdo nham hd trg cho nha quan ly, dbi
tugng st dung trong nghiép vu du bao, canh bao
va diéu hanh phuc vu phong chong, giam nhe
thién tai (Hinh 6, 7).

VvV VVY

Hinh 7. Xem dién bién anh mdy vé tinh da thoi
gian

quan tric, ing dung con két hop duoc nhiéu
ngudn thong tin khac nhau, cung cap nhiéu 16p
ban d6 chuyén dé nhu ban dd nhiét do, lugng
mura, khi ap, toc do gio, may, bdo. Thong qua cac
16p ban do nay, moi ngudi ¢6 thé hinh dung
duoc tinh hinh thoi tiét hién tai, xem xét hudng
di chuyén cua cac hién tuong thoi tiét nhu may,
bao dé chuan bi cong tac tmg phd thién tai kip thoi.

3.2. Thdo ludgn

Cac phan mém GIS ma ngudén md di co
nhitng budc phat trién manh mé va ngay cang
kh'fmg dinh vi thé va sirc manh cta minh. Nhiing
nha 1ap trinh vién trén toan thé giéi dang lam
viéc khong ngimg nham cai tién vé chirc ning,
hiéu suét 1an kha ning tiép can tir phia nguoi
dung cua cac img dung ma ngudn mo, do d6 day
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1a nhirg phan mém c6 tinh cong dong cao, dugc
xdy dung va phat trién trén nén tang chit xam
clia ca cong dong. Cung véi xu hudng mo vé
cong nghé, cac ing dung web dang 1a xu thé phat
trién hién nay nho kha nang tiép can dé dang,
trién khai nhanh chéng, chi phi trién khai, bao
dudng thap. WebGIS véi st mang mang nhiing
trai nghiém GIS cho mot cong dong rong 16n
nhitng ngudi c¢6 nhu ciu ding thong tin GIS
nhung khéng am hiéu vé GIS s& la mot hudéng
phat trién dung din va rong mé cua GIS.

Tuy nhién, khong nhu cac gidi phap thuong
mai thuong xay dung mot bo thuat sy ho tro
nguoi ding xay dung Gng dung ctia ho, muén
g dung cac san pham ma ngudn mo, ydu cau
nha phat trién phai am hiéu cong ngh¢, va phai
viét két hop nhiéu thu vién, phin mém khac
nhau, mdi mot thanh phéan trong mot hé thong co
thé 1a mot phan mém riéng biét. Dicu nay giy
kho khan cho nhiing ai lan dau tién tiép xtc véi
cac giai phap ma ngudn mo. Tuy nhién, day ciing

¢6 thé xem 1a mot thé manh cua giai phap ma
ngudén mé, khong nhu cac giai phap thuong mai,
ngudi ding phai sir dung tron bd cac san pham
ctia ho trong cing mot hé thong thi ddi véi ma
ngudn ma, ngudi ding c6 thé tiy bién, Iya chon
cho minh mét mé hinh phat trién ing dung phu
hop nhat trén co so dénh gia, lya chon nhiing uu
diém cia cac san pham khac nhau vao cing mot
hé théng.

3.3. Két lugn

Céc thong tin vé khi twong thuy van c6 tinh
chat trc thoi, thay ddi lién tuc theo khong gian va
thoi gian. Do vay, viéc ung dung WebGIS ma
ngudon mo dé hién thi, cong bod thong tin khi
tuong thuy van 1a gidi phap cong nghé khoa hoc,
tién tién, c6 tinh kinh té cao va phu hop véi dinh
hudng hién dai hoa cua nganh khi tugng thuy
van. Qua do6, phat huy vai tro, vi thé cua thong tin
khi tugng thily van mai trong cong tac du bao,
canh bao va phong tranh, gidm nhe thién tai.
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XAC PINH BOC THOAT HOI TIEM NANG KHU VUC
BAC TRUNG BQ VA DUYEN HAI MIEN TRUNG TREN
CO SO DU LIEU ANH MODIS

Tran Thi TAm, Nguyén Hong Son, P Thanh Tung
Vién Khoa hoc Khi twong Thuy van va Bién d6i khi hau

mang hedi cdc tram khi twong phdn bo con thwa. Do vay, khi sir dung s6 liéu quan trdc

Bd'c Trung Bé va Duyén hai Mién Trung la ving c6 nhiéu doi niti, dia hinh phurc tap,

tir cdac tram khi twong va cac phwong phdp néi suy truyén thong sé cé nhiéu han ché.
Trong truong hop nay, sw dung dir liéu vién tham la mot trong nhitng giai phap hitu hiéu.

Trong khuén khé bai bdo nay chdng 16i sir dung dit liéu MODIS va phuwong phdp tinh béc thodt
hoi tiém nang (PET) ciia Q.Mu dé tmh toan PET cho khu vuwc Bdc Trung B¢ va Duyén hai Mién
Trung Két qua tinh todn cho thdy hé sé twong quan giita gid tri quan trdc va gid tri tinh todn kha
t6t (R=0,8). Piéu dé chirng t6 cdc két qua nghién civu la twong doi phit hop va cé thé irng dung cho

cdc vung nghién curu khdc.

Tir khéa: Béc thodt hoi tiém nang (PET), vién tham, MODIS.

1. Pit van dé

Véi su phat trién cua khoa hoc cong nghé,
viéc nghién ctru vé linh vuc khi twong thuy vin
noéi chung va khi tuong nong nghié¢p (KTNN) noi
riéng khong chi dung lai & cac phuong phap
thong ké truyén théng v6i ngudn sb lidu tir quan
tric tai cac tram khi tuong co ban, nhiéu nude
trén thé gi6i da ap dung cac phuong phap hién
dai nhu vién tham. Viéc str dung cac dit liéu vién
tham két hop v6i cac quan tric thu duogc tir bé
mat s€ dap rng madt cach khach quan céac thong
tin can thiét nhu thoi gian, pham vi, mac d6
thuan loi, bat loi cua cac dic trung khi tuong,
dap tng kip thoi va da dang céac sd liéu phuc vu
cong tac nghién cuu, quy hoach, xay dung ban
d6 thich nghi, giam sat va canh bao tac hai cta
thién tai dé c6 cac bién phap phong tranh kip
thoi. Pac biét, trong nhiéu truong hop sb liéu
vién tham 1a loai thong tin duy nhéat duoc ding
dé phan tich, b sung, cung cdp mang sb lidu
thiéu hut, nhat 1a & cac ving kho tiép can, nhiing
khu vue ddi nti cao, noi c6 su phan hoa sau sdc
theo khong gian va thoi gian cta ché do khi hau.

Hién nay, nhiéu nuéc trén thé gidi da sir dung
dir liéu vién tham dé xac dinh cac thong tin khi
tuong nhu: nhié¢t 4o, do am, giam sat han khi
tugng...; cac thong tin KTNN: buc xa quang hgp

(PAR), bdc thoat hoi tiém nang (PET), giam sat
han nong nghiép...

O Viét Nam di co rat nhiéu cong trinh nghién
ctru str dung dit liéu vién tham dé danh gia, phan
tich cac diéu kién khi hau: nhiét do, dd 4m. .. cac
két qua tinh toan kha phu hop so véi dit liéu quan
trac tai cac tram khi tuong bé mit. Tuy nhién dén
nay chua c6 cong trinh nghién ctru nao ap dung
dir liéu vién tham dé xac dinh théng tin vé
KTNN nhu PET, PAR.

Khu vyc Béc Trung B6 va Duyén hai Mién
Trung v6i dia hinh chia cat manh, ddc, cac thung
lting xen k& nhau kha phtrc tap, mang ludi quan
trac thua va tap trung chii yéu ¢ cac ving dong
bang vi vay viéc danh gia, phéan tich cac dic
diém khi hau, khi hau nong nghiép bang phuong
phap noi suy truyén thong trén co so dir liéu
quan tric mat dat con nhiéu han ché vi vay viéc
sit dung dir liéu vién tham 12 mot trong nhitng
giai phap htru hi¢u.

Trong khudn khé bai béo, cac tac gia ap dung
phuong phap cua Q.Mu va cong su [2], [3], [4]
dé tinh PET ving Bic Trung Bo va Duyén hai
Mién Trung.

2. Phuwong phap va dir li¢u sir dung

2.1. Phwong phap

Nhim nang cao hiéu qua cta dir liéu vién

TAP CHi KHi TUQNG THUY VAN

S6 thang 08 - 2016

33



NGHIEN CUU & TRAO DPOI

tham (MODIS), nam 2007, Q. Mu va cong su [1]
da xay dyng thuat toan tinh PET trén toan cau
[2] va ving Pan - Arctic [3] va cho két qua twong
dbi phu hop vé6i két qua tinh PET tir di liéu khi
tuong tai cac tram quan tric co ban. Pén nam
2011, Q. Mu va cong su da cai tién thuat toan
tinh PET va cho két qua chinh xac hon [3]. Trong
thuét toan tinh PET ctia Q. Mu thi tong luong
bdc thoat hoi tiém ning 13 tong cua bdc hoi tir
bé mat 14 4m, thoat hoi tir bé mit 14 kho va boc
hoi tir bé mat dat va thudt toan céc tac gia xay
dung duoc thé hién theo so do hinh 1.

7‘j Bémit | | Béchoi | r .
| tauot j“ data | | | B
Lép . L K ot —
LAI | ‘ Tth\:cut |
~| Bé mit | [ Thoat hoi |
Ap sudt, likho ||| thucvat
Nhiét d5, sk |
46 am » Bicxatlr || e
e v ] Db din
unla | Bic thoat
hoi tiém
nang
Albedo,
FPAR I
',JBg“u__ ch:@t\ T
Bucxa, | tir dit datdm oc hat
nhiét 46 ‘ tém
nang tir
| | Bémit | | dt

Di liéu khi twong | Thust toan trung gian | Thuat toan dau ra

Dit liéu vien thim

Hinh 1. So dé tinh todn béc thodt hoi tiém
nang [4]
Phuong trinh tinh todn boc thoat hoi tiém
ning dugc biéu dién nhu sau [4]:

NEpor = NEyerc + NEpor_trans + NEyer_soi + NEsoltgy

(1)

Trong d6: AEror (mm) : 1a tong luong bdc
thoat hoi tiém nang, AEwe c (mm): 1a lugng boc
hoi tir bé mit tan 14 uSt, Aepot wans (Mm): 12 luong
thoat hoi tiém ning tir thuc vét, AEwe sor(mm):
La lugong boc hoi tr bé mat dat am,
AEsom por(mm): La lwong bdc hoi tiém ning tir
dat.

Céc thanh phan trong phuong trinh duoc tinh
toan nhu sau:

* Tinh AEwet ¢ (mm):

TAP CHi KHi TUQNG THUY VAN

(s X A x Fe + px G, (55 —€) X Fc,frhrc) % Fwet
Py x €y % Tve
N x & % rhre

AE,

wer_ =

5+

@

Trong do: s (Pa/K) = d(esa)/DT : do doc cua

duong cong quan h¢ gitra strc trrong hoi nudc

bdo hoa (esat) va nhiét do; Ac (W/m?): phan bt

xa toi bé mat tan 1a; Fc : phan thyc vat che phu

(Fc = FPAR); P (kg/m?): mat d6 khong khi; Cp

( J/kg/K): suc chira nhiét dac trung cua khong
khi; rhrc (s m™): strc can khong khi:

3)

rhec x rrc
rhc + rrc

he (s m™): strc can nhiét hién thi cua tan 14
uot.

rhrc =

1.0
gl_sh x LAl x Fwet

“)

rhc =

gl sh (s m"): @ dan nhiét hién thi cua tan 1a
trén 1 don vi LAI
Fuet (%): phan nudc bao phu.

0.0

RH < 70%
Fyer = {RH‘I

70% < RH < 100%

)

rre (s mr1): strc can nhiét birc xa truyén qua
khong khi
pxG

m=——=F_—
40x o x T}

(6)

o (W m?2K*) : hiang s6 Stefan — Bolzmann

T; (°C) : nhiét d9 trung binh ngay hodc dém
(°C)

Pa : ap suat khong khi

rve (s m): ste can sy truyén nhiét tiém tang.

1.0

i gl_e_wv x LAl x Fwet

(7

gl e wv(sm"):do dan tan I dé lam bay hoi
hoi nudc trén 1 don vi LAI

A (j/kg) : nhiét tiém an cua sy bay hoi;

E(Kcal/m2): birc xa nhiét
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Bdng 1. Bang ddc tinh quan xa sinh hoc

Tham s6 | ENF | EBF | DNF | DBF | MF | CSH | OSH | WL | SV | Grass | Crop
Gl _sh

| 0,04 | 0,01 | 0,04 | 0,01 |0,04 0,04 |0,04 |0,08|0,08]0,02 |0,02
(ms”)
(Gnll_se_l_)wv 0,04 | 0,01 | 0,04 | 0,01 |0,04 0,04 |0,04 |0,08|0,08]0,02 |0,02

(ENF': Rurng la kim twong xanh. EBF: Rung ld rong thuong xanh. DNF: Rung la kim rung la. DBF':
Rirng ld rong rung ld. MF: Rimg hon hop. CSH: Ddt c6 cdy bui phii kin.OSH: Pat c6 cdy bui thiea
thot. WL: Rung xavan. SV: xavan. Grass: dat ¢é moc, dé thi, nha cira, dat tréng hodc thuc vdt thua

thét. Crop: Dit trong cdy lwong thire)

* Tinh AEpot trans(mm):

a x s x Ae x (1—Fwet)

Tot (S/m): 1a tong strc can khi dong luc tdi su
van chuyén hoi nudc

?\Epm_:mns = S+
a=126 (®) Ttot = Ttotc X Tcomr (11)
Trong d6: y(Pa/K): 1a hang s6 psychrometric. . 1.0
N6 duoc xac dinh bang phuong trinh: y= Cp x " 10:300 (Tf ‘2"957]35'15) = (12)
P, x My/(M x My,). M, (kg/mol) va M¥ (kg/mol) ’ '
tuong ung la lugng phan tor khong khi kho va
khong khi uét, P, 1a 4p suat khi quyén. fe: = 1070 (13)

¢ Tinh XEwct_SOIL (mm)

(% Ason + P x G, x (1.0=F¢) x VPD/ 1) x Fwet
S+ Y X Tyop [ Tos

NEyye son =

)

Trong d6 : Asom: phan ctia A dugc ngan cach
trén bé mat dat

Ason=(1-Fc)xA-G

V61 G = Gsow x (1-F,)

Gsor = (-0.27 x NDVI + 0.39) X A

VPD (Pa): 1a sy thim hut ap suét hoi nudc
(d6 chinh 1a sy chénh 1éch gitra esat va e)

Tas (8/m) : 1a stc can khi dong luc tai bé mat

Teorr: 12 hé 86 diéu chinh

A; (W/m?): 1 ning lugng sin c6 ngay hoic
dém dugc chia ra gitra dong nhiét hién thi va
nhiét tiém an.

* Tinh Agsor por (mm):

(s x Ason + P X G, X (1.0=F¢) x VPD [ 155) x (1.0—~Fwet)
S+ Y X T [ Tas

?\fsou,o, =

(14)

Pé danh gia do tin ciy cia PET theo cong
thtre (1), céc tac gia so sanh véi PET tinh theo
cong thuc Penman - Monteith [1] tai cac tram

dat quan tric
r.o= Ths X I'rs
“ sty 0.408A(Rn—G ) + e—e
b ) ( Y o (& )
o= PXG (10) ETo=
" 40xexT? A+y(1+0.34y,)
Ths = Tror (15)
Véi 1 (s/m) 1a strc can su truyén nhiét bic Trong do6:

Xa; Ihs (8/m) 1a strc can sy truyén nhiét doi luu

ETo - Bbc thoat hoi tiém nang (mm/ngay);

TAP CHi KHi TUQNG THUY VAN
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R, - Buc xa du (MJ/m*.ngay); G - Mat d¢ thong
luong nhi€t tai mat dat; eg - Ap suat hoi nude
bao hoa (kPa); e, - ap suat hoi nude hién hanh
(kPa); (eg - €,) - murc thi€u hut ap suat hoi nude
bao hoa (kPa), u2 - Toc do gi6 ¢ do cao 2m
(m/s); T - Nhiét do khong khi & d6 cao 2m (°C);
- A D6 nghiéng dudng cong ap suét hoi nude
(kPa/°C); Y Hang sé am ké (kPa/°C)

2.2. Dit liéu swr dung

- Dit liéu MODIS: bao gém cac anh MODIS
va cac dan xudt cia MODIS: MODI12Ql,
MOD13A2 NDVI/EVI, LAI tdr MODI15A2 va
albedo ttr MOD43C1 tir nam 2000 - 2013.

Céc dit ligu MODIS dugc thu thap tir co quan
hang khong vii tru NASA va dugc xur 1y theo cac

phuong phip xit 1y 4anh vién tham
(http://glctf.umiacs.umd.edu/data/ ) [5]

- Dt liéu khi tugng: cac s6 liéu vé cac yéu tb
khi twong nhu 4p suat khong khi, nhiét do, birc
xa, d6 am, toc do gi6 cua cac tram khi tuong
vung nghién ctru tr ndm 2000 - 2014 va dugc xtir
1y theo cac phuong phap thong ké.

3. Két qua tinh toan

Tt phuong phap tinh PET theo cong thure (1)
(goi la PET1) va cong thuc (15) (goi 1a PET2)
ap dung tinh toan cho ving Bic Trung Bo va
Duyén hai Mién Trung. Két qua tinh toan duoc
thé hién trén bang 2, két qua mo phong PETI
nam 2014 dugc thé hién trén hinh 3.

Bdng 2. Két qua tinh todn PETI va PET2 viing Bdic Trung BJ va duyén hai Mién Trung

Do léch Sai s0
STT|  Tén tram fﬂs }EEHTH)I (MPET2- | (A/PET2)
PET1 (mm) (%)
1 Thanh Hoa 1139,2 1168.,5 29,3 3%
2 Tay Hiéu 1029,2 1151,1 121,9 11%
3 Tuong Duong 1003,6 937,5 -66,1 -7%
4 Quynh Luu 1097,7 1049,5 -48,2 -5%
5 Con Cudng 1031,5 1158,2 126,7 11%
6 D6 Luong 1042,1 1163,0 120,9 10%
7 Vinh 1000,3 1062,6 62,3 6%
8 Ha Tinh 969,4 930,4 -39,0 -4%
9 Huong Khé 852,3 810,6 41,3 -5%
10 DPong Hai 1317 1311,3 -5,7 0%
11 DPong Ha 1167,7 1167,7 0,0 0%
12 Hué 1091,0 1277,5 186,5 15%
13 DPa Nang 1173,1 1119.,6 -53,5 -5%
14 Quang Ngii 1103,2 1110,5 73 1%
15 Quy Nhon 1301,6 1531,7 230,1 15%
16 Nha Trang 1414,8 1520,8 106,0 7%
17 Phan Thiét 1556,8 1594,3 37,5 2%
18 Tuy Hoa 1260,2 1406,2 146,0 10%

Tir bang 2 cho thiy gia tri A dao dong trong
khoang tir -53,49 mm dén 230,1 mm, trong do
sai s6 nho hon hodc bang 5% chiém 9/18 trudng
hop, sai s6 tr 5 -10 % mm chiém 5/18 truong
hop va ¢6 4 trudng hop sai s6 tir 10 - 15%.

TAP CHi KHi TUQNG THUY VAN

Nhu véy, c6 thé nhan thay gia tri PET tinh tir
dir lidu MODIS twong d6i phu hop véi gia tri
PET tinh tor dit liéu khi tuong quan tric tai cac
tram co ban viing nghién ctru. Mdi quan hé gitra
PET1 va PET2 tuong dbi cao (R = 0,78)(hinh 2).
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Do 1éch A c6 thé do nguyén nhan: gia tri PET1 1a
gia tri trung binh cho 1 pixel anh c6 dién tich
khoang 1 km?con PET2 la gia tri tai diém tram

1500 PET tinh
1600 .
1400 °
] ‘ fhd Y
0 —
[ ]
A
: ¢ y=0.4947x + 57897
1000 o e o)
A | R*=0,621
800 =
600 PET tram

500 700 900 1100 1300 1500 1700 1900

Hinh 2. Méi quan hé giita PETI va PET2 viing
nghién curu tir nam 2000 - 2013

Nhén xét

Tir két qua nghién ciru trén cho thay:

- Két qua tinh bdc thoat hoi tiém nang tir dix
lidu MODIS tuong ddi phu hop véi két qua tinh
toan bdc thoat hoi tiém nang tir dir liéu quan tric
tai cac tram co ban.

- C6 thé sir dung két qua tinh toan bdc thoat
hoi tiém ning bang anh MODIS dé danh gia boc

NGHIEN CUU & TRAO DPOI

quan tric co ban, va nguyén nhan tht 2 do thoi
gian vé tinh chup mait dat 1éch so véi thoi gian
quan trac.

H
i

teegn
E-5:4

Hinh 3. Béc thodt hoi tiém ndang nam 2014
khu viee Bic Trung BY va Duyén hdi
Mién Trung

thoat hoi tiém nang o khu vuc Bic Trung Bo va
Duyén hai Mién Trung.

- Két qua nghién ctru trén 1a bude dau ap
dung phuong phép tinh bdc thoat hoi tiém ning
bang dir liéu MODIS tai Viét Nam. Vi vay, dé
nang cao do chinh xac can ¢6 chudi sd licu
du dai.
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ESTIMATING POTENTIAL EVAPOTRANSPIRATION (PET) FOR
NORTH CENTRAL COAST AND SOUTH CENTRAL COAST BY
USING MODIS DATA
Tran Thi Tam, Nguyen Hong Son, Do Thanh Tung
Vietnam Institute of Meteorology, Hydrology and Climate Change

The topography in the North and South Central Coast are extremely varied, with the alternation
of many hills, mountains and steeps. The meteorological station network is sparsely distributed.
Therefore, the accuracy of the conventional interpolation based on the observation data from mete-
orological stations still limited. In this case, using remote sensing data is one of the appropriate so-
lutions to improve the accuracy.

In this study, we use MODIS data to estimate Potential Evapotranspiration (PET) for the North
and South Central Coast. The results show that the correlation coefficient between observations and
estimations is high (R = 0.78). It demonstrates that the PET estimated from MODIS image is reli-
able and can be applied to other regions.

Keyword: Potential evapotranspiration (PET), remote sensing, MODIS

(Tiép theo trang 32)

BUILDING SYSTEMS SHOW INFORMATION BY
HYDROMETEOROLOGY OPEN SOURCE TECHNOLOGY

Do Thanh Long, Tran Thai Binh
GIS anh Remote Sensing Research Center (GIRS)

Today, the open sourceGIS (Geographic information systems) is a popular trend and this be-
comes interest area for research nowadays, especially WebGIS base on open source. This allowsin-
herit the characteristics of both Web and GIS platforms. Compared to the current commercial
technology, with the open source technology, the application developer can custom, apply, incor-
porate in new current technology flexibly with cheapest cost.

In this article, we studied the open source technology for web services, database system, map
server, display 3D... to build a meteorological and hydrological WebGlIS. This WebGIS can display,
show the weather information, satellite imageries, water levels at monitoring stations... Moreover,
through this article, an overview about restricted and benefit between the open source and the com-
mercial technology is presented.

This article also gives some discussion information to open source GIS community about apply-
ing technical methods, using different open source technologies to build a better meteorological and
hydrological information system.

Keywords: GIS, Web-GIS, Opensource
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KHOI PHUYC SO LIEU LUU VU'C SONG CAI PHAN RANG
BANG PHUONG PHAP TiCH HQP CAC MO HINH

Bui Vin Chanh®, Tran Ngoc Anh®®, Nguyén Hong Truong®
() Pai Khi twgng Thiy van khu vuc Nam Trung B
@ Khoa Khi tugng Thuy van va Hai duong hoc
©® Trung tam Pong luc hoc Thuy khi Méi truong
ong Cdi Phan Rang la con séng I6n nhdt ciia tinh Ninh Thudn, 1 nguon cung cdp niée
Schd yéu, dong thoi la con séng ngdp lut nghiém trong nhdt trén dia ban tinh. Tuy nhién, liru
viee séng Cdi Phan Rang khéng cé tram do dong chay nhiéu nam, do d6 khéi phuc so liéu
dong chdy nhiéu ndm phuc vu tinh todn tai nguyén nuée la rat can thiét. Pé khéi phuc so liéu dong
chay, cé nhiéu mé hinh todn dwoc dp dung trén thé giGi. Véi heu viee séng Cai Phan Rang ¢6 dia hinh
chia cat manh, phdn bé muwa rat khéng dong déu theo khong gian. Do dé viéc iing dung mé hinh thiy
van théng sé phén bé la hop Iy nhat. Trong nghién ciru ndy da sir dung mé hinh MARINE ciia Phép
la mé hinh thiy vén thong sé day di (tham sé vt 1y), la mé hinh ¢é khd ndng mé phong tét dong
chay swon doc heu viee nhung chuwa dién todn dwege dong chay trong séng. Do d6 nhém nghién ciru
dd xdy dung mé hinh song déng hoc mét chiéu phi tuyén va tich hop véi mé hinh MARINE dé mé
phong dong chay tai 15 vi tri khdc nhau trén luu vuc song Cai Phan Rang tur nam 1978 - 2015 phuc
vu tinh toan tai nguyén nuoc va phan vung thuy van.
Tu khoa: Mo hinh MARINE, song Cdi Phan Rang, tich hop bé mo hinh, song dong hoc.

1. Co 56 1y thuyét mé hinh Marine

M6 hinh MARINE mo6 phéng qué trinh hinh
thanh dong chay sinh ra bdi mua trén luu vuc
dua trén phuong trinh bao toan khdi luong:

£+ugr._=dl.|’5*":l=}:',‘ (1)
o

Trong do:
V 1a thé tich khi chét long xét.
u 12 van tdc ciia dong chay giita cac 6 ludi.
Po 1a lwong mua.

gl (V)= Tl - Ml ) @)

Véi chat long khong nén duoc ta c6 div(u)=0
, st dung cong thirc Green-Ostrogradski

Hcﬁv F)dd = §mumﬂ"
r

: 3)
Thu duoc:
ar U
_Uﬁ+§ﬁuuﬂ"=_|;|‘” @

Van téc cuia dong chay trao doi giita cac 6
dugc tinh theo cong thirc:

i

o - oo

X Q)

Vi ludi st dung dé tinh todn 1a ludi vudng
(DEM) nén thay biéu thirc van toc vao phuong
trinh tich phan ta thu duogc:

« H L]

AH 47—
EI{"

At
}_:E'ﬂEaE =P, it

(6)

Trong do6:
Pente: Do doc
Km: Hé s6 nham Manning
H: DO sau muc nudc cua 6 ludi tinh
&H: Sy thay d6i muc nude cta 6 ludi tinh
tir tthoi diém t1 dén t
j: Hudng chay cua 6 luoi (j=1:4)
Ax:  Chiéu rong 6 ludi
At: Budc thoi gian tinh
Day chinh 1a phwong trinh tinh su bién thién
muc nudc theo thoi gian cia moi 6 ludi.
MARINE dién toan dong chay trao dobi gitra
cac 0 ludi véi nhau, lugng mua roi vao cac 6 cua
lru vue duge coi 1a lwong nude b sung tai mdi
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budc thoi gian tinh. Qua trinh dién toan cudi
cung cho ta luu luong ra tai mot diém goi 1a diém
thoat nudce cua luu vuc (output).

Mo hinh MARINE tinh toan tham dya trén ly
thuyét thim Green Ampt tir phuwong trinh lién tuc
va dinh luat Darcy.

a. Phwong trinh lién tuc:

Fit) = Lin-8 = LA Q)

F(t): Do sau luy tich cta nudc tham vao trong
dat

Véi  bf = T]-Bi
b. Dinh luat Darcy:
g
=-F—=-f
T e ®)

f: Toc do thAm

K: 6 dan thuy luc

q: Thong luong Darcy

2. Co s6' 1y thuyét mé hinh séng dong hoc
mot chiéu phi tuyén

Song dong hoc tao nén do su thay doi trong
dong chay nhu thay doi vé luu lwong nude hodc
toc d6 song thay doi doc theo kénh dan. Toc do
song phu thudc vao loai song dang xét va co thé
hoan toan khac biét véi van tdc dong nudc. Déi
v6i song dong hoc, cac thanh phan gia toc va ap
suét trong phwong trinh dong lwong d bi bo qua
nén chuyén dong cia song dugc mo ta chi yéu
bé“mg phuong trinh lién tuc. Do d6 song da mang
tén song dong hoc va dong hoc nghién ctru
chuyén dong trong d6 khong xét dén anh huong
ctia khéi lugng va lyc. Sai phan phuong trinh
lién tuc trong hé phuong trinh Saint Venant va
sir dung phuong trinh Manning nhu sau:

oo Al el O
L% A 2
" " (10)
A‘:+L - I:Q:IH.:I
— 11
;+L - HI:Q +J.:IrI (1

Thé phuong trinh (10) va (11) vao (9) ta
duoc:

= . . Jru ]
CI:LL +al Qi) = EQE‘H +ealgl, ) +M(Eu-.%m)
(12)
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Phuong trinh nay da duoc sip xép cho luu
lwong chua biét Qi+ii*! nam & vé trai va cac dai
lwong da biét ndm ¢ vé phai. Pay la phuong trinh
phi tuyén dbi voi Qi1 do d6 can duge giai bang
phuong phap s0, trong chuong trinh 1ap trinh va
so d6 khdi ap dung phuong phép lip Newton.

Ak i+ L o E '?’I:f"' +1
200 4 a(Qf ) + e (Lot

(13)
Tir d6 mot sai s6 du f(Qi+’) duge xac dinh
bang phuorng trinh (2.4).
rlebty=galt veleltf - (9

Pao ham bac nhit cua f(Q:") nhu sau:
] A 4L E-L 15
LR =2 ap(olt (15)
Muc tiéu 14 tim Q"' dé budc f(Qi+i*)
bang khong. Sir dung phuong phap 1ap Newton
vacacbudclapk=1,2,3, ...

. NI (A
(Q:IH.L:IHJ. (Q:l’f:] B f'I:E‘i':f}_.,_

Tiéu chuan hoi tu cho qua trinh lap 1a:
i+ L
|f(Q:I+L :Ipt+]_|:—: £ (17)

3. Khéi phuc s6 liéu dong chay song Ci
Phan Rang

3.1. Thiét Igp mé hinh

Dit liéu dau vao cho mo hinh Marine gdm ban
d6 mo hinh s6 do cao (DEM), ban dd dat, ban d6
16p phu thyc vat, mang ludi song subi, lugng
mua gio phan b theo khong gian. Ban d6 DEM
dod phan giai 90x90 m luu vyc song Cai Phan
Rang dugc str dung dé dan suét tao 6 ban dd lam
dau vao cho mo hinh Marine gém: (1) ban dd do
dbc, (2) hudng chay, (3) hoi tu nude, (4) mang
ludi song, (5) duong phan nudc, va (6) do dai
dong chay. H¢ s6 nham bé mat luu vuc duge xac
dinh theo nhom tham phu thuc vat, ban dd tham
phu thyc vat luu vuc song Cai Phan Rang duogc
phan thanh 13 nhém chinh theo cach phan loai
ctia t6 chirc khoa hoc My (U.S. Geological Sur-
vey). Ban dd tham phu co ty 18 1:50,000. Ban
dau ban d6 tham phu thu thap dugc ¢ dang Vec-
tor, ty 1& 1/150,000, ddi twong sé hoa tham phu
la cac vung khép kin (polygon), sau dé dugc dua
vé dang Raster. Dé thuén tién trong su dung, tén

(16)
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dat dugc phan loai theo FAO-UNESCO va duoc
st dung dé tinh toan ton that do thim theo
phuong phap Green & Ampt. D liéu mua thoi

(Rl
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doan gio tai cac tram trén luu vuc song Cai Phan
Rang duge xir 1y phan bd theo khong gian theo

phuong phap da giac Thiessen.

Hinh 2. Ban do dat luu vuec
Cdai Phan Rang

Hinh 1. Ban d6 DEM luu vuc
Cdai Phan Rang

M6 hinh Marine tinh toan dong chay suon
dbc, két qua dau ra cia mé hinh duoc két ndi vai
mo hinh séng dong hoc mot chiéu phi tuyén dé
tiép tuc dién toan dong chay trong song. Hé s6
nham long song tu nhién ban dau duoc xac dinh
tor bang tra thuy lyc cia M.F. Xripnut. Sau khi
hiéu chinh va kiém dinh bang phuong phap thir
sai, hé s6 nham trong song tu nhién cua cac doan
song duogc xac dinh tur 0,035 - 0,039. Chiéu rong

Hinh 3. Ban do 16p phii luu
vywe Cai Phan Rang

cac doan song dugc xac dinh truc tiép tir ban do
song sudi ty 18 1/10,000. B6 mé hinh tich hop
Marine va song dong hoc mot chiéu phi tuyén
duoc st dung tinh toan dong chay tai 15 vi tri
trén luu vuc song Cai Phan Rang. Dong chay
dugc md phong véi thoi doan gio tai cac vi tri
duoc st dung dé tinh dic trung nam va nhiéu
nam, xay dung ban do chuan dong chay.

Fhdn (o i piil Padn. (o it

Ton bai tham phw ID Téxn boai &t ID
Famg &ndinh 1 | Cat 20
Famng nuom 2 | Il cat 25
Fomg cfv b henhdin 3 | Fatmin 3
P thus e | Min <}
Famng trdng o fy b 5 | Phiien i 5
iy thin g6 tidme khing thinh ing O | Setplmcatmin | 30
v b 6 Fhing thdnh ning T | Zét o 35
iZ5 B | Sétphdieamin | 40
Lia & | Bt phaoat 5
Ilan 10 | Zét ghiea 0
D8y bod 15 15 11 | et 12
R thus xen s mime edv bl oo 12 | Fida 13
B efiv bd xen 1n o 15 | Bat too end 4 1

B6 théng s6 mé hinh dugc hiéu chinh béng
chudi s6 liéu thuc do va tinh toan thoi doan gid
tai tram thuy van Tan My va Phudc Ha. Banh
gia két qua hiéu chinh tr 1h00 ngay 18 dén

19h00 ngay 24 thang 01 nam 2016 bang chi tiéu
Nash tai tram Tan My dat 85,3%, tram Phudc Ha
dat 90,3%; dat loai tdt theo tiéu chuin cta T6
chte Khi tugng Thé giéi (WMO). Panh gia két
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quéa kiém dinh tai tram Phudc Hoa ngay 01/01
dén 31/5 nam 2008 bang chi tiéu Nash dat
87,3%; dat loai tot theo tiéu chuan cia WMO.

B thong sb cua bo mo hinh tich hop du do tin
cay dé khoi phuc dit liéu dong chay trén luu vuc
song Cai Phan Rang.

Tén trgm | ID
Phute Binh 1
Khanh 5on 2
Phute Bl 3
oot Pha &
DJuang Hink >
Mha Ho ]
Phutw Chisn | 7
Tan L (<]
Phuve Ha r
Mhi HA 10
Juan The 11
Plow Himn 12
Phan Rang 13
Phuong Tun | 14
Ba Thip 15
BaRin 15
BiHanx 17

| 1
40 &0
an l
a5
| 40 i
aad -
20
25 v 0
Thye do ==& Tinhiodn e hype o = === Tinh todn

Hinh 6. Duong tinh toan va thuc do tram !
Tan My

3.2. Két qua khéi phuc dong chdy

Twr bd mo6 hinh tich hop Marine va séng dong
hoc mot chiéu phi tuyén da khoi phuc sb liéu
dong chay luu vuc song Cai Phan Rang tir s6 lidu
mua ctia 17 tram do. Chudi s6 lidu dong chay
dugc khoi phuc tir nam 1978 - 2015 13 co s dé
tinh todn tai nguyén nudc luu vuc song Cai Phan
Rang, day 1a co so dir liéu rat quan trong phuc vu
phat trién kinh té xa hoi cua tinh Ninh Thuan vi
ca tinh khong c6 tram do dong chay.

Luu lwgng trung binh nhiéu nam tai tram thity
van Tan My 1a 26,3 m¥/s cta ca luu vuc la 49,4
m?/s. M6 dun va 16p dong chay 16n nhat & khu
vuc trung luu, véi gia tri mo dun trung binh

TAP CHi KHi TUQNG THUY VAN

1
Hinh 7. Duong tinh toan va thuc do tram
Phuéc Hoa

nhiéu nim dat 19,0 1/s km? va 16p dong chay
trung binh nhiéu nam dat 50,1 mm, trung binh
cua ca luu vuc 1a 14,9 I/s km? va 39,2 mm. Tong
luong dong chay trung binh nhiéu nim cua ca
luu vuc khoang 1,6 ty m®.

Dong chay luu vuce song Cai Phan Rang phan
bd khong ddng déu theo khong gian, khu vuc
sinh dong chay nhiéu nhit 1a phia tiy bic va
giam dan xudng phia dong nam. Vung c6 dong
chay thap nhat I khu vuc dong bic va tdy nam.
Chuan mé dun dong chay nim khu vuc tiy bic
tir 30 - 40 1/s km?, khu vuc dong bic va tdy nam
tir 5 - 10 I/s km2 Chuan mé dun dong chay mua
1i khu vuc tay bac tir 50 - 70 I/s km? khu vuc
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dong bac va tdy nam tir 10 - 20 I/s km?. Chuan - 24 1/s km?, khu vuc dong béc va tay nam tir 2 -
moé dun dong chay mua can khu vyc tiy bic 20 6 I/s km?.
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Hinh 8a. Biéu do heu lwong cdc tram Hinh 8b. Biéu dé luu lwong cdc tram
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Hinh 11. Ban d6 chudn mé dun dong chay: (a) mia lii, (b) mia can, (c) ndm

3.3. Két lugn niam phuc vu tinh toan tai nguyén nude va diéu
1. Luu vyc séng Cai Phan Rang c6 ché do  tiét dong chay 1a rat can thiét.
dong chay rat khic nghiét, vé mua can xay ra han 2. Trong nghién cuu da xay dung dugc mod

han gay gat, mua i ngdp lut xay ra nghiém hinh séng dong hoc mét chiéu phi tuyén va tich
trong. Do d6 khoi phuc dit liéu dong chay nhiéu  hop vi mé hinh thiy vin thong s6 phan bd MA-
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RINE dé khéi phuc s liéu nhiéu nam tai 15 vi tri
khéc nhau trén luu vuc song Cai Phan Rang.

3. B thong s6 ctia md hinh duoc hiéu chinh
va kiém dinh du tin cdy dé khoi phuc dong chay
luu vuc song Cai Phan Rang. Vi tri cac tram khoi
phuc phan bé twong dbi déu trén luu vyre da phan
anh duoc dic diém dong chiay phan bd theo
khong gian mot cach khach quan, hop ly.

4. Nghién ciru da khoi phuc duoc chudi sd
lidu tai 15 vi tri v6i o dai 38 nam (1978 - 2015),
trong diéu kién tinh Ninh Thuin khoéng c6 tram
do dong chay nhiéu ndm thi day la ngudn sé liu
quy gia phuc vu phat trién kinh té xa hoi ctia tinh.

5. M6 hinh thuy van thong s6 phan b sir
dung trong nghién ctru c6 co so dir liéu dau vao
rat 16n, do d6 can nghién ctru xdy dung cong cu
hd tro tir cong nghé GIS két hop voi ngdn ngir
1ap trinh dé nang cao do chinh xac va hiéu qua
cong viée chuan bi dir liéu dau vao.

6. Phuong phép phan b mua theo khong gian
theo da giac Thiessen, cac 6 ludi trong mot da
giac nhan cung gia tri lugng mua tai cung maot
thoi diém nén chua sat voi thue té. Do d6 dé co
dir liéu mua dau vao tot hon can nghién ciru
thém céc phuong phap xu ly mua theo khong
gian.
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DISCHARGE DATA CREATTING ON CAI PHAN RANG BASIN BY
INTEGRATE MODELS

Bui Van Chanh®, Tran Ngoc Anh??, Nguyen Hong Truong®
(DSouth Center Regional Hydro
@Faculty of Hydro-Meteorology & Oceanography
@ Center for Environmental Fluid Dynamic

Cai Phan Rang is biggest river of Ninh Thuan province, is main source that supply water, is the
most serious flood on the province. However, there isn't any annual discharge observation station
on Cai Phan Rang basin, therefore calculating annual discharge data for calculating water resource
is very necessary. There are many models for calculating discharge data on the world. Distributive
parameter rainfall runoff model is applied on Cai Phan Rang basin that is the best because the basin
is very homogeneous about topography and rainfall. This researching, MARINE model of France is
applied to simulate discharge on Cai Phan Rang basin and this model is fully distributive parame-
ter rainfall runoff (physical parameter) that is good simulating runoff on downhill slope. But the
model can t simulate discharge in the river, therefore nonline one dimension kinematic wave model
is built and integrated with MARINE to simulate dischare at 15 stations on Cai Phan Rang basin
from 1978 to 2015. The data is calculated by integrating models that is used for water resource cal-
culating and hydrological zoning.

Keywords: MARINE model, Cai Phan Rang river, integrating models, kinematic waves.
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PANH GIA TAC PONG CUA CAC YEU TO PEN NGUON
NUOC NGOT VUNG HA LUU SONG CUU LONG
Pham Thi Bich Thuc®, Ping Hoa Vinh®-?

(DVién Dia ly tai nguyén Tp.HCM - Vién Han 1am Khoa hoc va Céng nghé Viét Nam
@Hoc vién Khoa hoc va Céng nghé - Vién Han 1am Khoa hoc va Céng nghé Viét Nam

ua trinh nuwoc ngot vung cua song Cuu Long co y nghia rat lon voi doi song kinh té xa
hoi cua nhdn dan vung ven bién. Qua trinh do hién dang gap nhiéu tac dong do hoat
dong cua ty nhién ciing nhw con nguoi. Bai viét nay di sau vao danh gia nhirng thay doi

phi

o tic dong ciia nwée bién dang; tac dong cia hé chira phia thwong luu t6i dong chay kiét;

dién bién qud trinh meée ngot; tir dé phan tich danh gid cac quy ludt dién bién va xdy dung so do

phdn vung qud trinh nuwdc ngot vung cira song.

Nueée bién tai Viing Tau dang cé xu thé tang 3,3 mm/nam trong mia kiét. Cao hon cdc phan tich

truée ddy theo chudi so liéu dén 2008.

Nghién ciru ndy da chi ra rang dong chay kiét sé giam manh vao thoi ky dau mua kiét, ddc biét
la trong nhitng ndm lii bé. Piéu dé sé tac dong xdu dén vu Pong Xudn cia cdc dia phwong ven bién.
Nghién citu nay ciing dong ¥ rang dong chdy giita va cudi mia kiét sé dhege cdi thién, nho dé qud
trinh nuwoc ngot sé dweoc cdi thién trong thoi ky nay.

Tir khéa: Nuwée ngot, nuwée bién dang, séng Ciru Long.

1. Mé dau

Xam nhdp man va thiéu nudc ngot 1a mat
trong nhitng han ché 16n nhat cia viing cira song
Ctu Long. Khé khan d6 ngay cang tré nén
nghiém trong hon bai cac yéu t6 tac dong cua tu
nhién va con nguoi. Tl phia bién mirc nudc bién
dang (NBD) dang dién ra mot cach manh mé va
tac dong toan dién dén Pong Bang song Ciru
Long (BBSCL) [2]. Phia thugng luu, dong song
Mekong dang chiu nhiéu tac dong, bao gom: (1)
tac dong cuia hé thong ho chira phia thuong luu;
(2) tac dong cuia khai thac ngudn nudc ting cao
trén luu vuc; (3) tac dong chuyén nudce ra khoi
luu vuce [2,4,6].

Tinh trang thiéu nudc ngot trong nhitng nam
gan day lién tuc dién bién phtic tap. Xam nhap
mian khong chi cao hon ma con sém hon rat
nhiéu so véi trude day. Pac biét 1a dién bién xam
nhap man bét thudng cudi 2015, dau 2016 di gay
thiét hai rat 16n cho nhan dan vung ven bién
DBSCL. Dua trén s liéu quan tric man nhiéu
nam tai vung cua song, nghién ctru nay tap trung
phan tich cac dién bién qua trinh nudc ngot.

Phan tich cac yéu tb tac dong dén qua trinh do,
dic biét 1a nhiing thay doi phia thuong luu va
phia bién. Tir 6 xay dung so dd qua trinh nudc
ngot trong diéu kién hién tai va tuong lai.

2. Dir liéu va phuwong phap nghién ciru

Céc phuong phap chinh dugc st dung:

- Thu thap s6 liéu quan tric man, dong chay
thuong luu, ché do tridu phia bién, tai lidu dia
hinh song rach;

- Phan tich thdng ké thoi gian co nudc ngot tai
cac tram quan trdc man tir chudi s liéu 1996 dén
nay tai 28 tram vung ven bién;

- Sir dung md hinh thity lyc MIKE 11 d&& mb
phong ché do thuy luc va qua trinh nudc ngot
nam 2005 va tuong lai;

- Phén tich thong ké dong chay kiét tram
Kratie dé d4nh gi4 cac tac dong phia ngudn;

- Phén tich thong ké s6 liéu quan tric tridu tai
Viing Tau dé danh gia thay d6i phia bién;

- Str dung phuong phap vién tham dé xay
dung so d6 phan b qua trinh nudc ngot.

3. Két qua phan tich

3.1. Dién bién cdc yéu té tic dpng dén qud

TAP CHi KHi TUQNG THUY VAN

S6 thang 08 - 2016



NGHIEN CUU & TRAO DPOI

trinh nwdc ngot vung cira song

3.1.1. Qua trinh dong chay phia thuong
ngu&n

Theo cac danh gia [4,6] tuong lai dong chay
kiét song Mekong s& giam di do tac dong chuyén
nudc khdi luu vuc va gia tang su dung nudc
vung thuong luu. Tuy nhién, dong chay kiét tur
hé théng hd chira thily dién s& gia tang. Téng hop

céc kich ban [4,6] cho rang trong tuong lai dong
chay kiét vé Viét Nam sé bi tac dong khong dang
ké.

Trén hinh 1 trinh bay qua trinh dong chay kiét
tai Kratie. Két qua cho thdy dang c6 su gia ting
dang ké dong chay kiét trong thoi gian qua. Miic
gia tang khoang 88,92 m?/s nam.

DONG CHAY TRUNG BINH MUA KIET TRAM KRATIE THOI KY 1986 -2016
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Hinh 1. Qua trinh dong chay mua kiét tram Kratie thoi ky 1986 -2016

Hinh 2 trinh bay dudng qua trinh ty 1¢ dong
chay cac thang muia kiét v6i tong dong chay kiét.
Két qua cho thdy: Dong chay mua kiét gia ting

trong cac thang 2, 3, 4; thang 1 1a thang chuyén
tiép vi ty 1& dong chay thay d6i khong dang ké;
cac thang 11, 12 ty 1¢ dong chdy suy giam.

TY LE DONG CHAY THANG XI - IV SO TONG DONG CHAY KIET TRAM KRATIE

¥= nmmh nld?‘r

¥= 00008 14074 o
R =01913 B =0.3788

1985 1968 1990 198 1984 1996 1998

K1

K12 KL
------ Linese (K11}

¥=0.0012x - 2.3252

w0 wez  mm w0
s Title

Linear [KL) ==+« Lin

Thing 11
¥=-0.0028x - 6.0187
R =0.2352

F=0 nnls 3 5799
R*=0.5354

w06 W0 R 4 w6

w2 — s Ke

enr (k2) Linear (k3] Linear (K4

Hinh 2. Ty 1é dong chay thang so véi tong lwong dong chdy kiét tram Kratie

Trén bang 1 trinh bay luu lugng dong chay
trung binh cac thang mua kiét va ty 1¢ dong chay
thang so v6i tong dong chay mua kiét theo cac
giai doan:

- Tir 1994 trd vé trude: giai doan xem nhu
chua c6 tac dong ciia hd chua thuy dién

- Giai doan 1995 - 2009: giai doan bt dau tac
dong bo hd chira thuy dién

- Giai doan sau 2009: giai doan cac cong trinh
16n Xiaowan, Nuozhadu hoan thanh

- Cac nam kiét sau 2009 bao gdm cac nim

TAP CHi KHi TUQNG THUY VAN

2010, 2013, 2015, 2016.

Két qua cho thay:

- Giai doan trudc nam 1995 1a giai doan co
dong chay mua kiét thip cho sudt mua kiét. Pay
c6 thé xem 1a giai doan it nudce, do do vé mit sd
luong dong chay trong tat ca cac thang déu nho
hon trung binh toan giai doan (1985 - 2016). Tuy
nhién, xét vé mit ty 1¢ dong chay thi cac thang
dau mua (11, 12, 1) ¢6 ty 1é dong chay cao hon
trung binh toan giai doan, con cac thang gitra,
cubi mua kho ty 18 nay thap hon.
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- Giai doan 1995 - 2009 va sau 2009 luong
dong chay toan mua kiét tuong duong nhau (giai
doan sau 2009 co6 tang nhe). Dong chay cac
thang 11, 12 giai doan sau 2009 giam xudng
(thang 11 giam 1,64 %, thang 12 giam 1,26 %),
cac thang con lai (1, 2, 3, 4) dong chay gia tang.
Ty 1¢ gia tang cao hon khi vao cac thang mua
kho (thang 1 tang 0,45 %, thang 4 tang 2,10 %)

- Dac biét trong 4 nam kiét giai doan sau 2009

NGHIEN CUU & TRAO DOI

su bién dong dong chay cang 1 rang hon. Thang
11 dong chay giam manh ca vé s6 lugng va ty 1é
(3,057 m¥/s, 5,05 %), thang 12 dong chay van
tiép tuc suy giam (1,220 m¥/s, 1,43 %). Tir thang
1 ty 1€ dong chay tang cao hon, tir thang 2 khong
chi ty I¢ dong chay tdng 1én ma luu lugng trung
binh thang cling cao hon so véi trung binh giai
doan 1995 - 2009 (thang 4 tang 607 m%/s, 3,62
%).

Bang 1. Dong chay trung binh cac thang mua kiét theo cdc giai doan
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Nhitng phan tich trén day cho thiy ring cac
tac dong ctia ho chira thuong luu sé lam gia ting
dong chay cac thang giita va cudi mua kiét.
Nhung h¢ thong hd chira ciing s& lam suy giam
dong chay cac thang dau mua kiét. Sy thay dbi
do cang ro rang hon trong nhitng ndm c6 luong
dong chay nhé hon trung binh. Tac dong d6 cua
cong trinh thugng luu s& anh huong dang ké dén
céc dia phuong ven bién khu vuc str dung nhidu
nude ngot dé san xuét trong mua mua va dau
mua kho (vu Pong Xuan).

..
I
=]

3.1.2. Dién bién thiy triéu dudéi tac dong cia
mike nude bién ding

Dé danh gia bién dong ché do thuy tridu bién
s6 liéu dung dé phén tich 1a tram Viing Tau theo
chudi tai liéu tir 1980 - 2015. Trén hinh 3 trinh
bay qua trinh mtrc nudc trung binh mua kiét tai
Viing Tau. Két qua cho thiy mirc nudc dang co
xu thé tang v6i mirc 3,3 mm/ndm. Cao hon so
v6i danh gia trude day [2] voi chudi sb licu tir
1980 - 2008 la 3,3 mm/nam.

TIANRMIA KIHT TIBART
CANMUARKIFEL IRAM

NG

Hinh 3. Qua trinh myc nuwdc binh quan mua kiét tram Viing Tau

3.2. Dién bién qud trinh nwéc ngot viing cira
song Criru Long
3.2.1. Phdn bé nudc ngot ving cira song theo

tai liéu thue do.
1) Phén b6 qud trinh nuée ngot theo thoi gian
Pé phan tich dién bién qua trinh nudc ngot

TAP CHi KHi TUQNG THUY VAN
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theo thoi gian ching t6i str dung s liéu quan tric
tai tram Tra Vinh v6i chudi s6 liéu tir ndm 1996
- 2016, thoi gian quan tric tir thang 2 - 7 cho s
liéu trude nam 2013, va tir thang 1 - 7 cho chudi
s lidu tir 2013; chu ky quan tric 2h/1an. Két qua
phan tich trinh bay trén bang 2, trong do:

- Ngay két thuc ngot: 1a ngay dau mua kiét
ma sau d6 co lién tiép hon 3 ngay khong xuat

hién nudc ngot.

- Ngay bat dau ngot: 1a ngay cudi mua kiét
ma sau do6 c6 lién tiép 5 ngay c6 xuit hién nudc
ngot. Trong chudi ngdy tiép khong c6 dot lién
tiép hon 3 ngay khong c6 ngot.

- Thoi gian c6 ngot: 1a sb gio' c6 nude ngot
trong thang.

Bdng 2. S6 gio ngot tram Tra Vinh séng Cé Chién
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Két qua cho thay: hién: trung binh thang 2 c¢6 116,1 gid c6 ngot trén

- Nudc ngot tai tram Tra Vinh thuong kéo dai
t6i thang 2: trong 21 nam c6 s6 lidu thi c6 07
nam thoi gian c6 ngot kéo dai tdi thang 3; c6 06
nam nudc ngot kéo dai toi gitra thang 2; c6 05
nam nudc ngot kéo dai téi nira dau thang 2; ¢b
01 ndm nudc ngot chi cd tdi thang 1; 01 ndm
khong xac dinh dugc thoi gian do nudc ngot két
thac trude 01/1 (2016);

- Thoi gian bat dau ngot thudng tir cudi thang
5 toi dau thang 6: trong chudi sé liéu c6 07 nam
nudc ngot co tir thang 5; 13 ndm nude ngot co tir
thang 6; 01 nam sang thdng 7 m&i c6 nudce ngot
(2010).

- Trong cac thang min nudc ngot van co Xudt

TAP CHi KHi TUQNG THUY VAN

song, thang 3 c6 90,9 gid ngot, thang 4 c6 40,3
gi0, thang 5 ¢ 106,7 gio ngot.

- Thoi gian khong c6 ngot dai nhat 1a nim
2005 véi 3 thang lién hoan toan khong c6 ngot.
Tong thoi gian khong xuat hién ngot dai nhat tai
Tra Vinh vao ndm 2005 1a 113 ngay. Nhirng nam
kho khan tiép theo 14 2004, 2010, 2011, 2013, va
2016 v6i 2 thang lién khong c6 ngot. Mot diém
dac biét 1a nim 2016, mot nam cuc han, thi cudi
thang 4 d3 c6 xuét hién nude ngot. Nam 2015,
cling 12 mot nam kiét, nhung trong cac thang
mua khoé luon c6 nude ngot.

2) Phan bd qué trinh nudc ngot theo khong
gian

S6 thang 08 - 2016



Pé danh gia dién bién qua trinh nudc ngot
theo khong gian, dua vao qua trinh xuat hién
ngot tai tram Tra Vinh, chung t6i lya chon 3 nam
dién hinh (2005, 2009, 2014) dé phan tich dién
bién nudc ngot theo khong gian: nim 2005 1a
nam kho khan nhét vé nudc ngot; nam 2009 1a
nam thoi gian ¢6 nudce trung binh; nam 2014 1a
nam nhiéu thoi gian c¢6 nudc ngot. Hinh 4 trinh
bay ranh gidi nudc ngot trong cac ndm dién hinh.

Két qua cho thay:

- Nam it nudc ngot 2005: trén song Hau, song
Cb Chién ranh gi¢i xuét hién ngot thuong xuyén
cach bién khoang 45 km; séong Ham Ludng va
song My Tho, ranh gidi nude ngot vao sau hon
nhiéu, hon 65 km cho phia séng My Tho. Dién
bién ranh gi6i nudc ngot cac thang ( 2,4 ) trong

NGHIEN CUU & TRAO DPOI

nam 2005 thay d6i kha manh, trén song My Tho
ranh gi¢i ndy thay doi trong pham vi khoang hon
40 km, song Ham Luodng khoang 30 km, song
Cb Chién khoang 12 km, séng Hau khoang 15
km.

- Pbi véi nam nude ngot trung binh (2009)
ranh gié1 ludn c6 nude ngot 1ui sdu hon so véi
nam it nude (2005) khoang 5 km d6i véi song
Hau (cach bién 40 km), song C6 Chién, 10 km
cho song Ham Ludng va 18 km cho song My
Tho (cach bién 47 km).

- Nam nhiéu nude ngot vi tri luén cé nudce
ngot trong sudt mua kiét dich chuyén vé cach
bién khoang 30 km va kha 6n dinh cho cic cira
song.

Hinh 4. Ranh gioi qua trinh nudc ngot mua kiét vung cura song Cuu Long
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3) Dién bién man va qud trinh muede ngot ndm
2016

Nam 2016 dugc xem la mot ndm xam nhap
man sém va cao nhat trong chudi s6 liéu. Thiét
hai do xam nhap man va thiéu nudce ngot & vung
ctra song Ciru Long 13 rat nghiém trong.

Ngay tir dau thang 1 d6 man tai Tra Vinh da
tang cao dat 10,2 g/l (ngay 09/1). Thang 1 chi c6
4 gir 6 nude ngot vao ngay 1/1. Trong sudt mua
kho nam 2016 trén ving ha luu MeKong hau
nhu khong c6 mua. Tuy nhién, khac véi nhitng
nam han khac, t&i 28/4 da bat dau xuat hién nudc

ngot tai Tra Vinh. Thoi gian hoan toan khong c6
nudc ngot tai day kéo dai trong 118 ngay, dai hon
nam 2005 1a 5 ngay [ 3,5 ]. Tai Lang Thé cach
Tra Vinh khoang 6,5 km hau nhu thang nao ciing
¢6 nude ngot. Thoi gian khong co ngot 1au nhat
tai Lang Thé 1a 39 ngay thip hon nhiéu so véi
2005 voi 53 ngay [ 4,6 ]. Dién bién qua trinh
nudc ngot trong nhitng nam cyc han 2016 cho
thiy ngudn nudc ngot trong nhitng thang kiét
nhat dang duoc cai thién rd rét. Diéu nay phu
hop v6i cac nghién ctru vé danh gid tac dong cua
thuong luu t61 dong chay song Mekong [ 4, 6 ].

TAP CHi KHi TUQNG THUY VAN
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PDUONG QUA TRINH MAN MUA KIET 2016 TRAM TREN SONG CO CHIEN
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Hinh 5. Dién bién mdn mua kiét 2016 cdc tram doc song Cé Chién tinh Tra Vinh

3.2.2. Phdn vung qua trinh nudc ngot vung
cita song

Dé phan vung qua trinh nudc ngot, md hinh
Mike 11 da tinh toan qua trinh nudc ngot trong
diéu kién bién thuong luu theo hién trang nam

2005 va diéu kién triéu bién nam 2005 cho
truong hop hién trang va NBD 50 cm cho diéu
kién tuong lai.Trén hinh 6 trinh bay so dd phan
vung qua trinh nudc ngot.

$0 b0 PHAN VUNG NUGC NGOT TRONG MUA KIET
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Hinh 6. So @6 phdn viing ngot trong miia kiét ving cira séng Ciru Long

Theo két qua d6 ranh gidi ving cra song s&
tang manh trong twong lai. Trén song Tién ranh
gi6i d6 1én téi gan Cao Lanh, trén song Hau vuot
quéa Can Tho. Sy dich chuyén ranh gi¢i xuat hién
ngot gitta hai phuong an dao dong tur 1 - 13 km
tly thudc vao ctra song. Trong d6 cira Tiéu dich
chuyén nhiéu nhét 13 km, Ham Ludng 5 km, C6
Chién 7 km...

4. Két luin

Hién nay, cac yéu td tac dong dén qua trinh
nude ngot ving cira song dang ¢ nhitng bién dbi
sdu sac. Mirc nue bién dang tai Viing Tau trong

TAP CHi KHi TUQNG THUY VAN

mua ki¢t dang gia tdng 3,3 mm/nam. Tac dong
ho chtra thugng luwu t6i dong chay kiét 13 16 rang.
Hang nam, dong chay dau mua kiét s& giam, ddc
biét 1a nhiing nam 1d bé. Do do, vu Pong Xuan
cac dia phuong ven bién s& gip rat nhiéu kho
khan do thiéu nuéc ngot. Nhing thang giita va
cudi mua kho dong chay s€ duogc cai thién, nho
d6 qua trinh nude ngot s& tot 1én.

Ranh gi6i ludn co nude ngot trong ndm nhiéu
nudc cach bién khoang 30 km va kha 6n dinh
cho céc ctra song. Trong nam it nudce ranh gidi
nay khoang 45 km cho séng Hau, C6 Chién va
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khoang 65 km cho song My Tho. ra cac giai phap khai thac ngudn nudc ngot trén
So d6 phan vung qua trinh nude ngot ving  song. Dua trén so do nay co thé xac dinh ving
cua song da dugc xdy dung voi 8 vung khac  nao nén khai thac nude ngot, quy md cong trinh
nhau cho céac truong hop hi¢n trang nam 2005, tich trir nguén nudc.
nudc bién dang 50 cm. Pay 14 co so cho viée dua
Loi cam on: Tap thé tac gia xin cam on Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam da tai
trg kinh phi nghién ctru trong chuong trinh hd trg can bg tré va dé tai cap Vién Han lam:
VASTO06.3/16-17.
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IMPACT ASESSMENT OF FACTORTO FRESHWATER RESOURCES MEKONG
DOWMSTREAM BASIN
Pham Thi Bich Thuc”; Pang Hoa Vinh"-»
(DInstitute of Geography resources HCMC
@Institute of Science and Technology

Freshwater process in Mekong delta has meant important for the social and economic life of peo-
ple in the costal. That process is currently facing many impacts of natural and human. This article
analyse and evaluate changes of the sea due to the impact of rising sea levels, impacts of upstream
reservoir to flow in dry season, freshwater process, then analyse and assess the rules of changes and
build diagrams partition for freshwater distribution map in mekong delta.

The sea level at Vung Tau station is increasing 3,3 mm/year in dry season. It is higher the previ-
ous analyses of data series 1980 - 2008.

This study showed that dry season flows will drop sharply in the early dry season, especially of
the year with low flood. That will adversely impact the productivity of the Winter-Spring crop in the
coastal localities. This study also agrees that the mid-flow and final-flow of the dry season and will
be improved, Therefore the freshwater will be improved during this period.

Key words: Fresh water, sea lever rive, MeKong deta.
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TiNH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUONG NONG NGHIEP,
THUY VAN THANG 7 NAM 2016

rong thang 7, trén Bién Dong da xudt hién con bdo sé 1 va dé bo vao khu vuc Thdi
Binh — Ninh Binh, bio s6 1 dd gdy gi6 manh kém muea 6n gdy gdy thiét hai kha lom vé
nguoi va vt chdt ¢ cdc tinh ven bién va Pong bcing Bc Bé.

Trong khi cdc tinh Béc Bé c6 lwong muwa twong doi 16m va vieot trung binh nhiéu nam thi tai khu
viee Trung Bo lwong muea thang tié}? tuc thiéu hut tir 40 - 80%, mét sé noi hut trén 80%.

TINH HINH KHi TUQONG
1. Hién twong thoi tiét dic biét
+ Bdo va dp thdp nhiét déi (ATNP)

Trong thang 7, di xuat hién 1 con béo trén
khu vuc Bién Pong, ngoai ra dau thang 7 xut
hién con bao NEPARTAK tur Tay Thai Binh
Duong c6 cuong d6 rit manh di di qua Pai
Loan, sau d6 di chuyén vao dia phan phia Dong
Nam tinh Phuc Kién (Trung Qudc), con bio nay
khong anh huong dén dat lién nudc ta.

Péang cht ¥ con bio sb 1 (tén qubc té 1a
MIRINAE) xuét hién ngay trén khu vuc Bién
Pong va d6 bd vao khu vuc Thai Binh - Ninh
Binh vao dém 27/7. Do anh huéng cua bdo sd 1,
O cac tinh Thai Binh, Nam Dinh va Ninh Binh
da c6 gié manh cip 8 - 9, viing ven bién cip 10,
gi6 giat manh cap 10 - 13; cac noi khac & ven
bién va Ddng bang Bic Bo ¢o gié manh cép 6 -
7, giat cdp 8 - 10; & Ha Noi c6 gié giat manh cip
6 - 7. Tong lwong mua tir dém 27 ngay 29/7 &
céc tinh Bic Bo pho bién tir 70 - 150 mm, riéng
& cac tinh Ddng bang Bic B va mot sd noi
Trung du Bic BO ¢6 mua to dén rét to voi lugng
mua tr 100 - 200 mm, mot sé noi c6 mua 16n
hon nhu Ninh Binh 249 mm, Thai Binh 247 mm,
Chi Né (Hoa Binh) 299 mm, Tam Pé4o (Vinh
Phuc): 290 mm.

+ Ndng néng

Trong thang 7, tinh hinh ning ndng tai cac
khu vuc cu thé nhu sau:

- Tai khu vuc Bic Bo:
Pot 1 (tr ngay 9 - 11/7): do anh huong cua

hoan luu ving ap thip nong phia Tay, nén khu

TAP CHi KHi TUQNG THUY VAN

vuc da xay ra néng noéng dién rong voi nhiét do
cao nhat pho bién tir 35 - 38°C, riéng mot s6 noi
nhiét d6 con dat trén 38°C trong ngay 10/7 nhu:
Biao Lac (Cao Bing): 39,8°C, Bic Mé (Ha
Giang): 38,9°C, Hoa Binh: 39,2°C...

Dot 2 (tir ngdy 16 -19/7): ning ndng xay ra
tap trung tai khu vuc trung du, Pong bang Béc
B véi nhiét d cao nhét phd bién tir 35 - 37°C.

Dot 3 (tir ngdy 23 - 26/7): ning néng xay ra
tap trung tai khu vuc trung du, Pong bang Béc
Bo va Bic Trung Bo voi nhiét d6 cao nhét phd
bién tir 35 - 37°C, c6 noi trén 38°C.

- Tai c4c tinh Bic va Trung Trung Bo trong
thang x4y ra nhiéu ngay ning nong, dang chu y
13 hai dot ning noéng dién rong tir ngay 9 - 12/7
va tir 15 - 20/7, nhiét do cao nhét phd bién tir 36
- 39°C, mdt s6 noi thudc ving nui phia tay cling
dat trén 40°C.

2. Tinh hinh nhiét do

Nhi¢t do trung binh thang 7/2016 nhiét do
trung binh thang tai cac khu vyc trén pham vi ca
nuée phd bién cao hon so véi TBNN cung thoi
ky tr 0,5 - 1,5°C.

Noi c6 nhiét d cao nhit 1a Con Cudng (Nghé
An): 40,5°C (ngay 17).

Noi c6 nhiét d6 thip nhit 1a Pa Lat (LaAm
Pong): 14,8°C (ngay 31).

3. Tinh hinh mwa

- Trong thang 7, tai Bic B¢ da xay ra nhitng
dot mua nhu sau :

+ Dot 1 (th ngay 1 - 7/7): Do anh hudéng cua
ranh ép thép c6 truc Tay Béc- Pong Nam Kkét hop
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voi hoi tu gid trén cao nén Bic BO da c6 mot dot
mua dién rong, dac biét trong ngay 5, ngay 6, do
anh huong két hop vé6i xody thap phat trién tir
tang thap dén 5000 m nén toan khu vuc da xay ra
mua vira, mua to, mot sé noi thudc khu vuc
Pong Bic da xuat hién lugng mua ngay kha 16n
nhu: Tring Khanh (Cao Béang): 112 mm (ngay
5), Mong Cai (Quang Ninh): 291 mm (ngay 1),
Quang Ha (Quang Ninh): 389 (ngay 1), Bai
Chay (Quang Ninh): 263 mm (ngay 5).

+ T ngay 12 - 25/7: khu vuc vung nui phia
Bic va khu Pong Bic xuit hién nhiéu ngay
mua, tuy nhién luong mua phan bd khong dong
déu theo khong gian va thoi gian, mot s noi
da xuét hién mua vira mua to, don ct nhu
Mong Cai (Quang Ninh) tur ngay 13 - 15/7 da
xuat hién lugng mua phd bién tir 80 - 130 mm
trong 1 ngay.

+ Do anh huéng cua con bio sé 1, tir dém 27
ngay 29/7 & cac tinh Bic Bo di xay ra mua vira,
mua to dén rét to, tong lvong mua phd bién tir 70
- 150 mm, riéng & cac tinh Pong bang Bic B va
mot sd noi Trung du Bic Bo ¢6 mua to dén rét to
v6i lugng mua tir 100 - 200 mm, mot sd noi co
mua l6n hon nhu Ninh Binh 249 mm, Thai Binh
247 mm, Chi N¢é (Hoa Binh) 299 mm, Tam Dao
(Vinh Phtc): 290 mm.

- Khu vuc Trung B9, tir ngay 5 - 7/7 do anh
hudng ctia rinh ap thp co truc tdy bic dong nam
nén cac tinh tir Thanh Hoa dén Quang Ngii da co
mua dién rong, c¢6 noi dd xay ra mua vira d&én
musa to.

Téng lugng mua trong thang 7, tai Bic Bo
phd bién thiéu hut so vai TBNN tir 10 - 50%,
riéng khu vue Pong bang Bac Bo, Quang Ninh
va mdt s6 noi khu vuc Viét Bic téng luong mua
phé bién cao hon TBNN tir 10 - 70%; tai khu vuc
Trung B luong mua thang tiép tuc thiéu hut tir
40 - 80%, mot s6 noi hut trén 80%.

Khu vuc Tay Nguyén va Nam B§ do gié mua
Tay Nam hoat dong v6i cuong do trung binh dén
yéu nén trong thang van xuét hién nhiéu ngay
mua, tuy nhién luong mua khong nhiéu, do vay

TINH HINH KHi TUQNG THUY VAN

tong lugng mua van phd bién thiéu hut so vai
TBNN tir 20 - 50%, riéng mdt sd noi ven bién
Mién Tay Nam B cao hon tir 10 - 40%.

Noi ¢o6 téng luong mua thang cao nhat 1a
Mong Cai (Quang Ninh): 1036 mm, cao hon
TBNN la 437 mm.

Noi ¢6 lugng mua ngay cao nhit trong thang
la Quang Ha (Quang Ninh): 390 mm (ngay 1).

Noi ¢6 tong lugng mua thang thap nhit 1a Vinh
(Nghé An): 10 mm, thip hon TBNN 1a 106 mm.

4. Tinh hinh niing

Tong s6 gid nang trong thang trén pham vi
toan qudc phd bién & cao hon so véi TBNN cing
thoi ky, riéng mot s6 noi & phia dong Bac Bo va
Béng béng Bic Bo ¢ mirc thép hon TBNN.

Noi c6 sé gid ning cao nhat 1a Hoai Nhon
(Binh Dinh): 309 gid, cao hon TBNN 1a 43 gio.

Noi ¢6 s6 gio nang thap nhat 1a Mu Cang Chai
(Yeén Bai): 111 gio, cao hon TBNN 1a 16 gio.

KHI TUQNG NONG NGHIEP

Diéu kién khi twong nong nghiép trong thang
7/2016 & hau hét cac dia phuong cia nudc ta
nhin chung khong thuan lgi cho san xuét nong
nghiép. Nén nhiét tuy cao hon TBNN nhung céc
yéu t6 khac nhu lugng mua, do am, s6 gio n?ing
xap xi hodc thip hon TBNN.,

Thang 7 1a thing mua mua, bao ¢ céc tinh phia
Bic tuy nhién s6 ngdy mua nhiéu, luong mua &
hau hét cac ving déu thip hon TBNN dic biét 1a
khu vyc mién Trung va Tdy Nguyén do anh
huong cua gio tay kho nong lam thoi tiét nong
buc, lugng bdc hoi cao hon lugng mua, dan dén
tinh trang thiéu nudc cho san xuét nong nghiép.

Diém ndi bat trong thang 1a anh huong lién
tiép cuia 2 con bdo s6 1 va sé 2 vao cudi thang 7,
dau thang 8 da gay thiét hai ndng né cho san xuét
néng nghiép & cac tinh dong bang, trung du mién
nui phia Bic.

Hoat dong san xuét cua linh vuc tréng trot
trong thang 7 1a tap trung gieo cdy lia mua &
cac tinh phia Béc, cham soc lta hé thu va thu

TAP CHi KHi TUQNG THUY VAN
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hoach Ita hé thu sém & cac tinh phia Nam, dong
thoi gieo trong la thu dong & cac tinh dong bang
song Cau Long (DPBSCL).

Tai cc tinh mién Béc dang tip trung vao viéc
gieo cdy va chiam séc lta mua. Tinh dén cubi
thang dién tich gieo cdy toan mién dat 854 ngan
ha, bang 92,2% cung ky. Cac tinh mién Nam d
gieo cdy lua hé thu dat 1.852,2 ngan ha, bang
94,8% so véi cung ky nam trude. Hién cac dia
phuong mién Nam da thu hoach lta hé thu dat
gan 661 ngan ha, chiém 35,7% dién tich xudng
gidng, trong d6 ving PBSCL thu hoach dat 648
ngan ha, bang 40,5% dién tich xudng giéng.
Ning sudt udc tinh binh quan trén dién tich thu
hoach cua céc tinh mién Nam dat 59,1 ta/ha..

1. D6i véi cay lda

+ Lta mua: Tinh dén cudi thang 7, ca nudc
da gieo cdy dat 1.037 ngan ha lua mua, bang
93,3% so véi cing ky nam ngoai. Phan 16n dién
tich laa mua tap trung & cac tinh mién Béc véi
dién tich gieo ciy dat 854 ngan ha, bang 92,2%
cung ky. Céac tinh mién Nam ciing di xudng
gidng dat 182,7 ngan ha, bang 98,8% so véi ciing
ky ndm trudc, tdp trung chi yéu tai cac tinh
thuoc dia ban Nam Trung Bo va TayNguyén.

+ Lia he thu: Tinh dén cudi thang, tong dién
tich gieo cay lta hé thu ca nudc ude dat 2008
ngan ha, trong do tap trung chu yéu & cac tinh
mién Nam dat 1.852,2 ngan ha, bang 94,8%
so voi cung ky ndm trudc, riéng vung
DBSCL dat gan 1.600 ngan ha, bang 80,5% so
v6i ca nude. Hién cac dia phuong mién Nam da
thu hoach dat gan 661 ngan ha, chiém 35,7%
dién tich xudng gidng, trong d6 ving PBSCL
thu hoach dat 648 ngan ha, béng 40,5% dién tich
xudng gidng. Nam nay, thoi tiét tiép tuc dién
bién phtic tap va bat thuong, nang néng kho han
xay ra trén dién rong, nhiét do cao kéo dai, myc
nudc cac song sudi déu giam manh, gay kho
khin cho cong tac gieo trong cling nhur cham soc
1aa hé thu trén ca nudc. Ning suat ude tinh binh
quén trén dién tich thu hoach dén thoi diém nay
cua cac tinh phia Nam dat khoang 59,1 ta/ha,
cao hon cung ky nam trudc khoang 1 ta/ha.

TAP CHi KHi TUQNG THUY VAN

+ Lua thu dong: Tinh dén cudi thang céc tinh
DPBSCL di xudng giéng dat gan 390 ngan ha lta
thu dong, cao hon 56 ngan ha tuong tng 16,8%
s0 voi cung ky ndm ngoai. Di¢n tich lua thu dong
nim nay tap trung nhiéu & cac tinh Pong Thap,
Can Tho, Kién Giang, Hau Giang va Long An.
Mot sé dia phuong khuyén cao nong dan chi
xudng gidéng trong ving dé bao dam bao vuot lii
an toan, dam bao thoi gian cach ly gitra cac vu.
Hién lua thu dong dang ¢ giai doan ma, dé nhanh
dén 1am dong, sinh truéng va phat trién kha.

O Mién Bac, con bdo s6 1 va s6 2 da anh
hudng 16n dén san xuat nong nghi¢p. Trong do:

-Bio s6 1 (tén qudc té Mirinae) di d6 bo vao
céc tinh Pdng bang Bic B6 da gdy mua to dén
rit to. Do anh hudng ctia bio sd 1, & cac tinh
Thai Binh, Nam Pinh va Ninh Binh da c6 gio
manh cip 8 - 9, ving ven bién cap 10, gio giat
manh cép 10 - 13. Tir dém 27, rang sang 28/7 &
céc tinh ven bién Pong Béc va Pong bang Bic
Bo c¢6 mua to dén rat to voi lwong mua tir 50 -
150 mm, mot sé noi ¢c6 mua 16n hon nhu Nam
binh 160 mm, Ninh Binh 210 mm, Thai Binh
200 mm, Tam Pao (Vinh Phuc) 180 mm, Hung
Yén 155 mm, Chi Né (Hoa Binh) 220 mm,...da
lam 216.194 ha lta bi ngap; trong do, c6 54.802
ha bi thiét hai va 17.575 ha mat trang; rau mau bi
hu hai 28.372 ha; 587.402 con gia suc, gia cam
bi chét, cudn troi; 22.744 ha va 302 1ong beé nudi
trong thuy san bi thiét hai

+ Tai Ha Noi: Theo bao cao nhanh cua S&
Nong nghi¢p & PTNT Ha Noi di¢n tich lua bi
ngap 2.615 ha trong d6 c6 45ha lta bi ngap tring
tai huyén Ba Vi; cdy an qua bi ngap 10ha, bi gay,
rung 692ha; rau bi ngap 94,2ha, rau bi dap nat
522,52ha; ngo bi dd g?ly 266,2ha; cay dau tuong
bi dap nat 3ha; cay san bi dap nat 119ha; hoa bi
ngdp 19,3ha, bi dap nat Sha.

+ Nam Dinh: ¢6 74.100 ha lua ¢ 220 xa bi
ngap ung, hon 8.500 ha hoa mau khac bi dap nat,
nhiéu ho gia dinh nudi trong thiry hai san co
nguy co tring tay sau bao so 1

+ Ninh Binh: mua 16n dang gay ngép Uing trén
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34.000ha lua, hang nghin héc ta hoa mau bi bao
vui dap

+ Thai Binh mua 16n va kéo dai da khién
39.300ha dién tich laa bi ngédp ung,

+ Ha Nam: 1am gan 28.500ha lta bi ngép,
trong d6 c6 12.903ha lua bi ngap tring; dién tich
hoa mau bi d6 gy va dap nat 1a gan 3.000ha;
hon 9.100 cy xanh, cdy an qua bi do

- Bio s6 2 tuy khong d6 bo truc tiép vao Viét
Nam nhung gdy mua 16n ¢ céc tinh Trung du va
mién nui phia Bic nhu: Lao Cai, Bic Can, Son
La, Lang Son, Bic Giang... Con bao $6 2 cling
gay thiét hai khoang 10.226ha lua va 1.114 ha
hoa mau; 463 con gia suc; 1.733 con gia cAm;
1.027 ha nudi tréng thuy san. ..

2. Doi voi cac loai rau mau va ciy cong
nghiép

Ngoai viéc gieo trong thu hoach ta hé thu va
gieo trong lua thu déng, mua, cic dia phuong
tiép tuc trién khai viéc gieo trong cac cdy mau
lwong thuc khac. Tinh dén cudi thang dién tich
gieo trong cac cdy mau luong thuc ca nudc wdc
dat 1.374,2 ngan ha, giam 2,7% so véi cung ky
nam trudc; trong do6 dién tich ngd dat 831,1 ngan
ha, khoai lang dat 93 ngan ha. Dién tich gieo
trong cdy cong nghiép ngin ngay ca nudc dat
gan 425 ngan ha, giam 15,2% so v&i cung ky
nam trudc; trong do dién tich lac dat 173,1 ngan
ha, dién tich dau tuong dat gﬁn 46 ngan ha, thude
la dat 17,4 ngan ha, mia dat gﬁn 147,9 ngan ha,
va di¢n tich rau, dau cac loai 757,2 ngan ha.

Tai Hoai Btrc ngd ra 14 thur 7, sinh trudng kha
trén nén dit qua am. Lac dang thu hoach. Con
cam ra la mdi, sinh trudng trung binh.

Che 16n bup hai & Moc Chau, sinh trudng kha
trén nén dat qua am. Ché 16n 14 that 1 & Phu Ho,
Ba Vi, sinh trudng trung binh, trén nén dat am.

Ca phé trong giai doan hinh thanh qua, sinh
trudng t6t & Tay Nguyén, sinh truong trung binh
& Xuan Loc..

3. Tinh hinh chan nubi

TINH HINH KHi TUQONG THUY VAN

- Chan nudi trau, bo: Trong thang, thoi tiét
nang nong kéo dai, nén nhiét ting cao anh huéng
dén chan nuoi trau, bo, tuy nhién nguoi chin
nudi da chu dong chéng néng bang nhiéu hinh
thirc khac nhau nén s dan trau, bo van phat trién
6n dinh.

- Chan nudi lon: Chan nudi lon phat trién kha
t6t, do dich lon tai xanh khong xay ra, wdc tinh
téng s lon ca nudc thang 7/2016 ting khoang
2,7 - 3,7% so vdi cung ky nam 2015.

- Chan nudi gia cam: Pan gia cAm ca nudc
phat trién trong ddi thuan loi do khong c6 dich
bénh xay ra. Udc tinh tong sb gia cam cua ca
nudce thang 7/2016 tang khoang 3 - 3,5% so voi
cung ky ndm 2015.

4. Tinh hinh sau bénh

Theo bao céo cua Cuc Bao v¢ thuc vat, thang
7 khong c6 dién tich mat trang do dich, tuy nhién
mot s6 dich phat sinh ting manh so véi cuing ky
nam trudc va rai rac tai vang PBSCL va céc tinh
phia Bic, dién hinh nhu: dao 6n 14 hai lua tang
34.786 ha, sau cudn 14 nho ting 13.266 ha, dc
buou vang tang 12.827 ha, cac dich con lai hau
hét déu co phat sinh giam.

Chi tiét mot s6 sau bénh chinh gy hai trén
lta trong thang nhu sau:

- Ry nau - ray lung tring: Tong dién tich
nhiém 29.126 ha, trong d6 dién tich nhiém ning
912 ha. Dich tap trung cha yéu tai PBSCL.

- Sau cudn 14 nho: Gay hai chu yéu tai cac
tinh Phia Bic va PBSCL véi tong dién tich
nhiém 32.018 ha, ning 1.219 ha.

- Pao 0n 14 hai chu yéu tai cac tinh BPBSCL
v6i tong dién tich nhiém 75.416 ha, dién tich
nhiém ning 3.293 ha.

- Pao 6n ¢b bong hai chu yéu tai cac tinh
DBSCL véi tong dién tich nhiém 2.543 ha.

- Chudt: Tong dién tich hai 6.910 ha, ning
164 ha. Chudt hai tai cac tinh Duyén hai Nam
Trung B6 va BBSCL.

- Bénh bac la: Téng dién tich nhiém 9.382 ha.

TAP CHi KHi TUQNG THUY VAN
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Bénh tép trung tai cac tinh DPBSCL.

- Khé van: Bénh xuit hién ¢ cac tinh Duyén
hai Nam Trung B6 va PBSCL vdi tong dién tich
2.938 ha, nang 51 ha.

- Bénh den 1ép hat: Dién tich nhiém 9.042 ha,
nang 32 ha, dich tap trung tai PBSCL.

- Sau duc than: Dién tich nhiém sau non 1.670
ha, Sau non gay hai chu yéu tai PBSCL.

- Chau chéu tre lung vang hai lua: Dién tich
hai 159 ha trong d6 34 ha lha nuong & Bic Kan;
118 ha lta nuong & Son La; 7 ha lua nudc ¢
Son La.

- Nhén gié hai rai rac ¢ cac tinh PBSCL véi
tong dién tich 1.685 ha.

- Oc buou vang hai lta voi dién tich 44.385 ha.
TINH HINH THUY VAN
1. Bic B)

Trong thang 7, thuong luu hé thong song
Hong - Thai Binh xuét hién tir 2-3 dot i nho véi
biendo luitr2-5m, é haluu tir 1,5 - 3 m. Tu
ngay 30/6 - 6/7/2016 do anh hudng cua mua l6n
kéo dai trong nhiéu ngay két hop véi ngudn chay
kha 16n tir thuong luu Trung Qudc truyén vé, 1
da xuat hién vung thuong luu song Pa dén ho
Lai Chau v6i luu lugng dinh 14 ¢ mac 2360 m?/s
(15h ngay 4/7). Thuy di¢n Lai Chau da van hanh
mo diéu tiét tir 1 - 3 ctra xa mat trong thoi ky nay.
Lii quét va sat 16 dat da xuit hién tai Thai
Nguyén trong dém ngay 01/07, tai Quang Ninh
ngay 2/7/2016. Ngap Uing nghiém trong da xay
ra tai thanh phd Thai Nguyén, thanh phé Cam
Pha, Ha Long va khu vuc Hon Gai, Bai Chay
(Quang Ninh) ngay 6/7/2016. Tu ngay 27 - 30/7,
do anh hudong cua con bio sb 1, trén song Chay
tai Bao Yén da xuat hién 1ii nho, dinh 1l & mirc
71,79 m (17h ngay 30/7), trén mic bao dong 1:
0,79 m.

Do mua lii dén mudn va khong c6 nhiéu dot
mua 16n, ngudn dong chay trén hé thng song
Hong van nho hon trung binh nhiéu nim
(TBNN): Dong chay trén song Thao tai Yén Bai

TAP CHi KHi TUQNG THUY VAN

nho hon TBNN 1a -42%; thuong luu song Gam
dén ho Tuyén Quang nhé hon TBNN la -52%;
song Pa dén hd Hoa Binh nho hon TBNN
khoang -48%; dong chay ha du song Lo tai
Tuyén Quang nho hon TBNN la -60%; ha du
song Hong tai Ha Noi nho hon TBNN 13 -60%.

Trén song Pa, muc nude cao nhat thang tai
Mudng Lay 1a 188,0 m (10h ngay 31), thip nhit
la 180,65 m (1h ngay 02), trung binh thang la
184,52 m; tai Ta B muc nudc cao nhét thang la
110,36 m (9h ngay 6); thap nhat 1a 104,60 m (10h
ngay 28), trung binh thang la 108,46 m. Luu
luong 16n nhit thang dén hd Hoa Binh 1a 3430
m?/s (7h ngay 7), nho nhat thang 1a 400 m%/s (19h
ngay 28), luu lugng trung binh thang 2330 m?/s.
Luc 19 gid ngay 31/7 ho Hoa Binh 14 98,17 m,
thap hon ciing ky nam 2015 (100,05 m).

Trén song Thao, tai tram Yén Bai, myc nudc
cao nhét thang 13 29,82 m (21h ngay 07), duéi
bao dong 1 1 0,18 m, thap nhat 14 26,38 m (7h
ngay 3), trung binh thang 1a 27,40 m, thap hon
TBNN cung ky (27,28 m).

Trén song L6 tai Tuyén Quang, myc nude cao
nhat thang 13 21,34 m (22h ngay 29), dudi bao
dong 11 0,66 m, thap nhat 16,04 m (01h ngay
25), trung binh thang 1a 17,29 m, thip hon
TBNN cung ky (20,24 m).

Trén song Héng tai Ha NoOi, muc nudc cao
nhat thang 13 4,68 m (4h ngay 31), thap nhét la
1,60 m (19h ngay 25), trung binh thang 1a 2,72
m, thdp hon TBNN (7,79 m) 1a 5,07 m, cao hon
cung ky nam 2015 (1,71 m) 1a 1,01 m.

Trén hé thong song Thai Binh tai Pha Lai
muc nude cao nhat thang 1a 2,23 m (19h ngay
31), thap nhat 0,32 m (16h ngay 26), trung binh
thang 1a 1,18 m, thap hon TBNN cung ky (3,26
m) la 2,08 m.

2. Trung B¢ va Tay Nguyén

Tu ngay 15 - 20/7, trén song Cam Ly (Lam
Pong) da xuét hién 2 dot 1ii nho véi bién do 1

Ién tr 2 - 2,5 m, muc nudc dinh 10 tai Thanh
Binh 831,5 m (7h ngay 16/7, duéi BD2: 0,5 m).
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Tu ngay 27 - 31/7, trén song Budi (Thanh
Hoa) va song Cam Ly (Lam Dong) da xuat hién
1 dot It vo1 bién d0 1 tir 2,7 - 5,0 m; muc nudc
dinh 10 trén song Budi tai Kim Tan: 7,5 8m (5h
ngay 29/7), trén song Cam Ly tai Thanh Binh:
831,98 m (9h ngay 27/7) xap xi mic BD2.

Trong thang, trén cac song khac & Trung Bo
va Tay Nguyén xuét hién 1 - 2 dot dao dong nho.

Luong dong chay trung binh thang trén phan
16n céac song chinh ¢ Trung Bo va khu vuc Tay
Nguyén déu thiéu hut so véi TBNN cung ky tir
12 - 80%; mot sb song c6 lwong dong chay thap
hon trén 80% nhu: séng Ca tai Yén Thuong thiéu
hut khoang 89%, song Cai Nha Trang tai Pong
Trang thiéu hut 86,8%, song Tra Khuc tai Tra
Khuc thiéu hut 83%; riéng song Thu Bon tai
Nong Son cao hon TBNN cung ky khoang
107%. Pac biét, myc nudc trén song Cai Nha
Trang tai Pong Trang da xudng murc thip nhit
lich st 2,90 m (7h ngay 13/7).

Hb chira thuy lgi: Dung tich trir hién nay cua
phéan 16n cac ho chira vira va 1on tir Thanh Hoa
dén Quang Ngai, Binh Thuan, Gia Lai, Pic Lic,
Lam Pong, Dak Nong trung binh dat tir 40 - 60%
dung tich thiét ké (DTTK), cac hd tir Binh Dinh
dén Khanh Hoa, Binh Thuan va Kon Tum dat tir
25-30% DTTK; cac hd ¢ Ninh Thuén dat trung
binh 19%; mét s6 hd dang & tinh trang can nudc

TINH HINH KHi TUQONG THUY VAN

nhu: Cura Nghe (Quang Binh), Ta Rinh (Thura
Thién Hué), H6 Quyt (Quang Ngii), Phii Xuan
(Pht Yén), song Buou, Ta Ranh (Ninh Thuan),
Eakao (Pik Lic), Cau Tu, Truc Son, Thuin
Thanh...(Pak Nong);

Hb thuy dién: Muc nudc hau hét cac hd chua
& Trung Bo va khu vuc Tdy Nguyén thip hon
muc nudc dang binh thuong (MNDBT) tu 1 - 5
m; hd Vinh Son B, C, Séng Hinh, Tri An the‘ip
hon MNDBT tir 8 - 10 m; mdt s6 hd thap hon tir
14 - 20 m nhu hd Déng Nai 3, Kanak, Yaly, Bu6n
Tua Srah, Pon Duong, Pai Ninh va Thac Mo;
dic biét mot s6 hd thip hon MNDBT trén 20 m
nhu hd Ban V&, A Vuong, Soéng Tranh,
Pleikrong, Ham Thuan,...

3. Nam B}

Muc nuée dau ngudn song Ciru Long bién
ddi cham theo xu thé tang dan, muc nude cao
nhit thang vao ngay 22/07, muc nudc cao nhat
thang trén song Tién tai Tan Chau: 1,84 m, &
murc thip hon TBNN cung ky khoang 0,66 m,
trén song Hau tai Chau Ddc: 1,85 m, thip hon
TBNN cung ky khoang 0,17 m.

Tir ngay 30 - 31/07, trén séng Pong Nai tai
Ta Lai xuat hién mot dot 1ii nho, bién d¢ 1d 1én
1,27 m; dinh 10 tai Ta Lai 112,12 m (9h ngay
31/7).

TAP CHi KHi TUQNG THUY VAN

S$6 thang 08 - 2016

57



TINH HINH KHi TUQONG THUY VAN

PAC TRUNG MOT SO YEU TO KHi TUQNG

sh Nhiét dd ( °C) Do 4m (%)
thi TEN TRAM Trung | Chuin Cao nhat Thap nhat Trung | Thép
tu binh sai Trung | Tuvét . Trung | Tuyét . binh nhat | Ngay
o | adi | N | o | abi | NEW
1 |Tam Buong 23,6 0,8 27,6 | 31,7 25 21,3 19,2 29 88 60 26
2 |Muong Lay (LC) 26,9 0,4 32,1 36,7 26 24,4 |1 23,0 12 87 54 10
3 |SonLa 25,6 0,6 30,9 | 34,5 11 22,8 | 21,1 22 84 56 16
4 |SaPa 20,8 1,0 23,7 | 27,8 11 18,6 15,5 28 83 60 24
5 |Lao Cai 29,6 1,9 342 | 38,5 10 26,4 | 23,9 29 80 45 26
6 |Yén Bai 28,9 0,9 33,4 | 36,3 10 26,0 | 23,6 28 86 58 26
7 |Ha Giang 28,8 1,0 33,8 | 37,1 11 25,8 | 23,4 29 84 50 31
8 |Tuyén Quang 29,6 1,5 342 | 37,6 10 26,4 | 23,0 16 79 54 8
9 [Lang Son 27,7 0,7 32,6 | 36,1 26 24,6 | 22,8 24 85 49 26
10 |Cao Béng 28,7 1,4 35,0 | 38,5 26 25,0 | 22,9 22 82 39 26
11 |Thai Nguyén 30,4 1,9 35,0 | 38,7 15 27,4 | 23,6 18 76 43 15
12 |Béc Giang 29,7 0,7 339 | 374 16 26,9 | 23,5 28 83 51 27
13 |Phua Tho 29,2 0,9 339 | 37,2 10 26,0 | 23,6 27 82 48 18
14 |Hoa Binh 29,8 1,5 34,7 | 39,2 10 26,9 | 24,0 28 80 47 23
15 |Ha Noi 30,7 1,8 35,0 | 39,2 16 27,8 | 23,7 28 74 44 18
16 |Tién Yén 28,4 0,6 32,1 36,4 31 25,9 | 23,8 22 89 55 31
17 |Bai Chay 29,0 0,5 32,3 | 34,6 26 26,5 | 23,8 28 86 61 26
18 |Phu Lién 28,9 0,7 32,6 | 35,7 17 26,1 | 22,5 28 89 64 26
19 |Thai Binh 29,9 0,7 33,2 | 36,7 10 27,3 | 23,0 28 82 50 10
20 [(Nam Dinh 30,3 1,0 343 | 38,0 16 27,4 | 22,2 28 79 48 16
21 |Thanh Hoa 30,2 1,2 34,1 37,5 10 27,4 | 24,6 24 77 43 19
22 (Vinh 31,1 1,5 35,6 | 40,1 18 27,9 | 24,5 27 71 45 18
23 DE‘)ng Hai 30,5 0,8 343 | 38,5 16 27,6 | 24,7 29 71 44 16
24 |Hué 292 | -0,2 | 34,9 | 36,9 11 24,8 | 23,5 29 80 46 26
25 |ba Ne:mg 29,8 0,7 349 | 374 11 26,2 | 24,6 7 75 45 11
26 |Quang ngai 29,3 0,3 353 | 37,2 10 25,0 | 24,4 22 79 53 26
27 |Quy Nhon 30,0 0,3 34,0 | 38,1 4 27,8 | 26,1 24 79 41 3
28 |Play Cu 24,4 2,0 28,8 | 30,3 16 21,7 | 19,8 24 90 48 19
29 (Budn Ma Thudt 25,4 1,1 30,7 | 32,5 18 22,2 | 20,5 22 83 59 22
30 |ba Lat 19,4 0,5 24,1 | 25,8 19 16,4 14,8 21 88 62 3
31 |Nha Trang 29,0 0,7 32,1 | 34,6 31 26,8 | 25,2 20 76 58 14
32 |Phan Thiét 28,0 1,1 324 | 35,1 31 25,4 | 23,8 6 85 53 3
33 |Viing Téu 28,9 1,5 32,8 | 34,6 25 26,2 | 24,2 29 79 54 9
34 |Tay Ninh 27,6 0,8 32,8 | 34,6 18 24,7 | 233 25 85 58 3
35 |T.P H-C-M 28,7 1,6 342 | 36,6 14 25,7 | 24,0 31 76 47 5
36 |Tién giang 27,9 0,9 32,9 | 34,6 24 25,0 | 23,2 6 84 56 9
37 |Cén Tho 27,7 0,9 32,5 | 34,2 4 249 | 233 12 85 53 1
38 |Soc Trang 28,1 1,0 32,5 | 34,0 4 25,1 | 233 26 85 57 31
39 [Rach Gia 28,3 0,2 31,9 | 333 25 26,1 | 23,8 30 83 62 31
40 |Ca Mau 28,3 1,2 32,6 | 34,5 3 25,4 | 24,2 2 84 52 1
Ghi cha: Ghi theo cong dién khi hau hang thang (LC: Thi xa Lai Chau cit)
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CUA CAC TRAM THANG 7 NAM 2016

TINH HINH KHi TUQONG THUY VAN

Lwong mua (mm) Lwong béc hoi (mm) Gio nf;ng Sb ngay
2 z .| Sb ngay lién tuc S? 2 \ 2 2 Gi6 tay khd
Tong | Chuan [ Cao | Ngay “7| ngay | Tong | Cao | Ngay | Tong | Chuan néng Mua
O sai nhat Khong | C6 m?;; S0 nhat S0 sai Nbe | Manh Doéng | phun
mua | mua
423 -137 63 14 3 13 26 49 3 26 127 -5 0 0 15 0
420 -14 117 1 4 13 21 54 3 10 131 1 1 0 9 0
155 | -122 33 21 5 7 21 70 4 4 185 28 0 0 19 0
545 92 72 29 4 6 22 67 5 18 136 26 0 0 5 0
223 -78 37 29 3 4 20 123 7 26 181 14 9 1 10 0
405 59 86 16 4 5 18 90 5 18 184 8 0 0 19 0
282 | -234 60 29 3 8 23 72 4 26 172 4 2 0 20 0
312 77 99 28 4 4 17 86 6 18 220 26 2 0 17 0
120 | -138 24 28 3 7 20 83 5 27 198 7 2 0 13 0
131 -134 82 5 5 4 15 72 5 27 193 -9 5 1 18 0
185 | -207 69 18 6 3 10 133 7 15 213 17 6 2 11 0
206 -52 90 28 4 6 17 96 4 26 171 -43 0 0 16 0
343 -39 104 28 4 5 20 88 6 18 187 -14 2 0 17 0
282 -49 86 28 5 5 16 96 5 17 211 21 8 0 13 0
280 -8 123 28 5 4 14 108 6 19 153 -30 12 2 11 0
612 166 102 1 4 7 20 62 4 7 152 9 1 0 19 0
568 196 | 263 5 4 7 16 77 5 27 165 -41 0 0 15 0
383 109 109 28 5 5 14 66 4 26 184 -6 0 0 9 0
447 213 199 28 9 4 10 107 6 20 195 -28 2 0 10 0
297 67 162 28 9 4 11 103 6 16 176 -47 5 0 9 0
64 -139 24 27 11 3 9 131 6 21 226 14 10 0 4 0
115 -7 53 28 13 4 7 166 9 11 261 55 0 0 5 0
12 -75 5 6 18 2 5 157 9 10 276 56 11 2 3 0
84 -11 54 6 9 4 8 101 5 11 267 9 8 0 11 0
54 -32 22 27 14 2 5 120 5 14 288 34 11 1 6 0
76 0 38 10 16 2 5 91 4 1 277 17 8 0 7 0
5 -50 4 31 22 1 3 149 9 11 306 37 9 3 1 0
142 | -311 22 21 4 10 20 56 3 3 177 40 0 0 12 0
111 -155 30 14 4 6 21 66 2 4 220 41 0 0 16 0
209 -14 40 26 3 9 24 35 2 2 169 -7 0 0 9 0
30 -13 11 19 12 1 4 124 6 25 281 36 0 0 3 0
185 -39 57 28 8 1 12 131 7 5 248 37 0 0 8 0
137 -76 52 26 4 7 16 100 5 31 240 19 0 0 3 0
400 153 75 25 2 14 25 75 3 3 223 21 0 0 14 0
191 -103 42 14 4 7 18 92 4 9 191 11 8 0 13 0
186 -16 39 31 3 6 20 71 4 9 222 9 0 0 13 0
201 -26 48 19 5 8 21 76 4 4 220 35 0 0 12 0
246 -2 66 26 4 9 23 65 3 4 204 34 0 0 10 0
241 -58 54 10 4 8 18 88 4 16 219 41 0 0 14 0
432 109 70 29 2 14 24 77 4 4 155 -5 0 0 16 0
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TINH HINH KHi TUQONG THUY VAN
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Hinh 1: Ban dé chuan sai nhiét do thang 7 - 2016 so vdi TBNN (do C)
(Theo cbng dién Clim héng thang)
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Hinh 2: Ban dd lvdng mua thang 7 - 2016 (mm)
(Theo cbng dién Clim hang thang)
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Thong tin chung vé Du an Hb trg hién dai hoa
cdng tac khi tugng thay van tai Viét Nam, giai
doan Il (PROMOSERV-2)

La quoc gia thudc khu vuc gié mua, Viét Nam bi
anh hudng bdi nhiéu loai hinh thién tai, dac
biét nguy hiém nhu bao va 0. Bén canh do,
dudi tac ddng cuia hién tugng bién déi khi hau,
6 lugng va muc d6 nguy hiém clia cac loai hinh
thién tai nay dugc du bdo la c6 chiéu huéng gia
tang trong tuong lai. Viéc tap trung, chi trong
nang cap hé théng canh bao sém va dich vu khi
tugng thiy véan c6 thé sé gop phan giam thiéu
thiét hai vé ngudi va tai san, d@m bao qua trinh
phat trién ctia mot s6 nganh kinh té phu thudc
vao thai tiét va khi hau tai Viét Nam.

Tiép ndi thanh cong ti du &n giai doan |
(2010-2012), dy & PROMOSERV-2 la mét minh
chiing nira clia su hgp tac tét dep gitta Trung tam khi tugng thiy van Quéc gia Viét Nam (NHMS) va Vién Khi tugng Phan
lan (FMI). Ca hai du an déu c6 gang thuc hién mot muc tiéu chung duy nhat, dé la tang cudng nang luc ctia NHMS trong
cdng tac gidm nhe rai ro thién tai va nang cao kha nang thich tng vai bién déi khi hau & nuéc ta. Mac du ching ta khéng
thé tranh hay ngan can dugc cac tham hoa thién nhién nhung véi mot hé théng cdnh bao sém, hé théng quan ly ditliéu
thai gian thuc hién dai va nhan luc trinh dé cao, cdng déng c6 thé (g pho kip thai véi cac tham hoa thién nhién.

KET QUA

Co s& ha tang Hé théng do dac, quan trdc cia nganh khi tugng thly van Viét Nam sé thay d6i nhanh chéng trong thoi
gian tGi théng qua mot loat cac du an dau tu co kinh phi I6n. PROMOSERV-2 hé trg qua trinh phat trién nay théong qua
viéc gidi thiéu va hudng dan dao tao mot s6 cdng nghé méi trong linh vuc thong tin truyén thong va du bao, canh bao
khi tugng thay van trong khi tiép tuc duy tri thuc hién cac hoat dong cia dy an PROMOSERV-1.

Cac hoat dong hé trg ky thuat chiém khodang mot nira ty trong ctia du an. Cac hoat ddng nay bao gébm nang cap va phat
trién phuong thuc trao d8i thong tin, quéan ly dit liéu va cong cu du bao. Ndra con lai clia du an bao gém céac hoat déng:
hé trg kha nang du bao thai tiét cia NHMS, quan ly chat lugng hé théng va quan ly nhan su.

Du &n da gidi thiéu va dao tao, hudng dan can bo Viét Nam lam chd mét s6 cong nghé méi nhu dinh vi déng sét véi su
déng hgp tac cda khoi tu nhan. NHMS hién da st dung cac dich vu nay va bat dau cung cap cac canh bao sém vé thién
tai t6i cong dong.

THONG TIN CHUNG CUA DU AN

Nguén kinh phi: B ngoai giao Phan Lan (MFA)

Phan loai du an: ICI (Institutional Cooperation Instrument)

Téng vén dau tu: xap xi 500,000 euros (dau tu cho thiét bi chiém 5-7%)

Doi tac: Trung tam khi tugng thay van Quéc gia (NHMS), Ha Noi, Viét Nam.

HO TRO KY THUAT

- Gidm sat tu dong hé théng may tinh

- Lap k& hoach phat trién co s& ha tang céng nghé
thong tin

- Thu nhan va xtr ly sé liéu tur tram do truyén thong va
tram tu dong

- Gidi thiéu hé théng cac san pham du bao thdi tiét trén
SmartMet

- Cai dat va hién thi thai gian thuc cac dich vu nham xac
dinh dong sét

DAOTAO

-Tu dong hoéa qua trinh quan tri dit liéu

- COng cu va cach thic méi hé trg du bao vién

- C6ng nghé mdéi vé dinh vi déng sét

- Héi thdo, hoi nghi vé binh dang gidi va su tién bo cla
phu nl

- Khuyén khich va thuc ddy phuong phéap lam viéc theo
nhom tai NHMS

-Tham quan, hoc héi, trao d8i kinh nghiém giira chuyén
gia va cac nha quan ly tai Phan Lan



BACKGROUND

Located in tropical monsoon area,
Vietnam is affected by numerous
natural disasters, especially
typhoons and floods. In addition,
the number and severity of
natural hazards is forecasted to
increase due climate change. By
focusing improvements in the
early warning systems and
hydro-meteorological services,
there is a possibility to decrease
the loss of human life and prop-
erties associated with natural
disasters and secure that
progress within those critical eco-
nomic sectors which are strongly
weather and climate dependent.

Promoserv Il -project continues successful
co-operation with National Hydro-
Meteorological Service of Vietnam (NHMS)
and Finnish Meteorological Institute (FMI)
started by first Promoserv-project 2010-2012

Major advances in improving the skills of NHMS
staff to utilize modern technologies were achieved
through training and and piloting new techno-
logies such as lightning location service. Project
has also greatly contributed to the development
of a concessional credit project plan between the
Governments of Vietnam and Finland for the mo-

dernization of hydrometeorological observations.

(Promoserv I). Both projects share same
overall objective, which is to strengthen the
capacity of the NHMS in the reduction of
natural disaster risks and improve the adap-
tation to climate change of the Vietnamese
society.

In order to promote prevention of natu-

ral hazards, strong and capable NHMS is
needed. It is not possible to prevent natural
hazards but with good early warning
system, trained personnel and modern
real-time data management systems, society
can prepare and take needed precautions.

RESULTS

Meteorological infrastructure in Vietnam is
changing quite a lot in next few years due
several large investment projects. Promoserv
Il supports this development by introducing
and training new technologies and working
methods while continuing also activities
from Promoserv I.

Approximately half of the project is aimed
for technical assistance including improving
and developing data communications, data
management and forecasting tools. Second
half includes increasing capacity of NHMS
in areas of weather forecasting, quality
management and personnel management.

Project has introduced and trained new
modern technologies, such as lightning
detection in co-operation of private sector.
NHMS is utilizing these services and has
already issued several early warnings of
hazardous weather based on this
technology.

PROJECT INFO

SOURCE OF FUNDING:
Ministry for Foreign Affairs
of Finland (MFA)

TYPE OF PROJECT:

Institutional Cooperation Instrument

TOTAL: Ca. 500 000 EUR

DURATION: 2013 - 2016

PARTNER:
National Hydro-Meteorological Service (NHMS),

Hanoi, Vietnam

PROJECT MANAGER: Sami Kiesildinen, FMI

TECHNICAL ASSISTANCE

. Automatic monitoring for computer systems
. IT-infrastructure planning

. Data acquisition from manual and automatic

observation stations

. Demonstrating modern weather production
system SmartMet

. Setting up real-time lightning location

service and visualization

TRAINING

. Data management - automation of the
processes

. New tools and working methods for
Forecasters

. New technology: training to lightning
detection

. Understanding lightning in Vietnam

. Seminar and workshop for gender equality
and promoting women courier development

. Study visits for management and experts
to Finland

. Promoting group and team-working
methods in NHMS



