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Trong sO nay
Nghién ctru & Trao doi

Vo6 Van Hoa: Nghién ctu so sanh k¥ nang du bao
mua 1én khu vuc mién Trung va Tay Nguyén cua
mot s0 mo hinh toan cau

Ngé Trong Thuin, Ngé Sy Giai: Ton thuong vé
sinh ké & cac ving lién quan dén dao dong va bién
d6i khi hau

Nguyén Tién Quang, Lé Pirc Pat: Ung dung mo
hinh SWAT danh gi4 tac dong cua bién dbi khi hau
dén dong chay luu vuc song tra Khic

Nguyén Thi Liéu, Ngb Tién Giang: Bién d6i khi
hau va ning suit lta tinh Quang Nam

Lwong Vin Viét: Anh huong ciia bién d6i khi hau
va qua trinh do6 thi hoa dén muc nudc trén hé théng
song Sai Gon - Pong Nai

Nguyén Vin Hong, Tran Tuin Hoang, Vé Thi
Thao Vi, Nguyén Thai Son: Budc dau danh gia
anh huong dong chay do mua dén chat luong nudc
song Sai Gon st dung bd mé hinh MIKE

Vii ngoc Dwong, Nguyén Mai Piing: M6 phong
ngau nhién dong chay thang dén hd Cura Pat bang
phuong phap Monte Carlo

Nguyén Vin Hong, Phan Thuy Linh, Phan Thij
Héi: Panh gia hién trang chét luong nuéc mua khu
vuc thanh phd H6 Chi Minh nam 2015

Doan Tién Ha: Mot so két qua nghién cuu thuc
nghiém budc dau vé hiéu qua giam song cua dé pha
song dang mém va dé pha song dang cung

Tong két tinh hinh khi twong thiy van

Toém tit tinh hinh khi tugng, khi tuong nong nghi¢p
va thuy van thang 6 nam 2016 - Trung tAm Dy bao
khi twgng thiy van Trung wong va Vién Khoa
hoc Khi twong Thity viin va Bién ddi khi hau

Thong bao két qua quan tric moi truong khong khi
tai mot sd tinh, thanh phé thang 6 nam 2016 -
Trung tAim Mang lwéi khi twgng thiy van va méi
truong



NGHIEN CUU & TRAO POI

NGHIEN CUU SO SANH KY NANG DU'BAO MUA LON
KHU VU'C MIEN TRUNG VA TAY NGUYEN CUA MOQT
SO MO HINH TOAN CAU
Vo Vin Hoa
Pai Khi twong Thity van Khu vuc Ddng bing Bic Bo

[6m khu vuc Trung Bo va Tay Nguyén, gay ngap ung, lii lut nghiém trong, anh huong

Trong thoi gian 5 ndm (tie 2008 - 2012) nhiéu dot muea I6m dién réng dd xay ra trén phan

khong nho den giao thong, nong nghiép va cudc song cua nhdn dan. Bai bao nay tién

hanh nghién curu danh gia kha nang dy bdo cac dot mwa lon dién rong nay tw cdac so liéu dw bao

muea ciia 4 mé hinh toan cau nhan dwoe tai Trung tdm Duw bdo KTTV Trung wong gom: i) Mé hinh
GF'S cua NCEP, ii) Mo hinh GSM cua JMA, iii) M6 hinh NOGAPS cua Hai quan My va iv) M6 hinh
IFS ciia ECMWE. Két qua danh gid cho thdy, hai mé hinh IFS va GSM cho két qua dw bdo mwa lém
chinh xac hon hai mé hinh con lai, trong do, IF'S co chdt lwong dy bao mua lon cao hon GSM mot

chut. Tuy nhién, kha nang dy bao dwoc cdc dot mua lon dac biét [on cua cac moé hinh toan cau noi

trén van con nhiéu han che.

Tw khoa: Du bao mua lon, danh gia dy bao, mo hinh dy bao so tri toan cau.

1. Mé& dau

Theo quy luat khi hau, cac dot mua lon dién
rong thuong xay ra tai khu vuc Trung Bo va Tay
Nguyén tap trung vao thoi ky tir thang 5 dén
thang 11 va c6 xu thé dich chuyén dan tir Bac
Trung Bo (BTB) dén Tay Nguyén (TN). Cac dot
mua nay thuong gén lién vé6i hoat dong cua bao,
ap thap nhiét d6i (ATND), ranh gi6 mua, dai hoi
tu nhiét d6i (ITCZ) va su két hop cia hai hodc
nhiéu hinh thé thoi tiét (HTTT) khéc nhau. Theo
nghién ctru ciia Nguyén Khanh Van va cong su
[2] vé cac dot mua 16n xdy ra trén khu vuc BTB
trong 20 nam (1987 - 2006) va Nam Trung Bo
(NTB) trong 25 nam (1986 - 2010) cho thiy, sd
dot mua 16n dién rong do bao, ATND gay ra,
thudong xuat hién trong thoi ky tir thang 8 dén
thang 10. Trong thang 5 va théng 6, da s6 cac dot
mua I6n thuong lién quan dén su ting cudng cia
ranh gié mua bi nén boi khong khi lanh (KKL)
va thudng xuat hién vé6i tan suat nhiéu hon tai
BTB. Céc dot mua 16n xay ra vao céac thang 7
dén thang 12 thuong quan tric dugc tai cac khu
vuc Trung Trung B (TTB). Riéng tai NTB va
TN, mua trén 100 mm thudng xuat hién tir thang

5 dén thang 11, trir Phan Rang, noi c¢6 khi hau
kho han.

Tai Trung tam Dy bdo KTTV Trung uvong
(TTDBTU) va cac Dai KTTV khu vuc, cac san
pham dy bdo mua tir cic md hinh toan cau
thuong dugc st dung trong nghi€p vu mua dy
bao. Céc thong tin tham khao gom dién mua,
thoi gian xay ra, thoi gian kéo dai va tong lugng
mua. C6 thé néi, nhirng san pham du bao nay
dong vai tro khong thé thiéu trong nghiép vu dy
bao mua hién nay. Cho dén nay, da co rat nhiéu
nghién ciru danh gia vé k¥ nang du bdo mua ciia
cac hé théng mo hinh cho khu vyre Viét Nam nhur
nghién ctru gan day cua Du Duc Tién va cong su
[4]. Tuy nhién, chua c6 nhiéu nghién ctru tap
trung phan tich va so sanh khéa nang du bdo mua
16n ctia cac md hinh toan cau dang dugc sir dung
& TTDBTU, dic biét 1a k¥ nang du bao mua 16n
cho khu vuc Mién Trung va Tay Nguyén. Trong
nghién ctru ndy, tac gia tién hanh danh gia chat
luong du bao mua 16n (theo mot sé ngudng mua
cho truéc) ctia 4 m hinh toan cau dua trén chudi
s0 lidu 5 ndm gan day. Phan tiép theo sé trinh bay
chi tiét vé tap s liéu str dung, phuong phép danh
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gia, mot s6 két qua va nhan dinh ban dau vé chat
luong dy bdo mua 16n & khu vuc mién Trung va
Tay Nguyén.

2. M ta tap sd liéu va phwong phap
danh gia

Dé danh gia dugc chat luong du bao mua 16n
ciia cdc mod hinh toan cdu, chudi sd liéu mua
quan tric va du bao trong thoi gian 5 nam (2008
- 2012) trén khu vuc BTB, TTB, NTB va TN
duoc st dung. Chi nhiing ngay c6 mua mai duoc
dura vao chudi s6 lidu danh gia. Cac HTTT gay ra
cac dot mua l6n st dung trong nghién ctu la
tuong ddi da dang (hinh thé don 1¢, t6 hop 2 hodc
nhiéu hinh thé). Cu thé, di c6 37 dot mua 16n
dugc sir dung véi hon 100 ngay dit liéu. Chi tiét
vé cac dot mua trén ¢ thé tham khao trong [1].
Céc san pham dy bao mua 16n tir 4 mé hinh toan
cau dang su dung trong nghi¢p vu du bao tai
TTDBTU gom i) M6 hinh GFS (Global Fore-
casting System) cta NCEP, i1) M6 hinh GSM
(Global Spectral Model) cua JMA, iii) M6 hinh
NOGAPS (Navy Operational Global Atmos-
pheric Processing System - ky hi¢u 1a NOG) cua
US Navy va iv) M6 hinh IFS (Integrated Fore-
casting Model) cua ECMWF dugc danh gia
trong nghién ctru nay. Trong nghién ctru nay, tac
gia chi st dung cac phién du bao tir 00Z (7 gio
sang Viét Nam). S6 liéu mua du bao trén ludi
dugc noi suy vé cac tram quan tric khi tuong bé
mit & cac khu vue BTB, TTB, NTB va TN bang
phuong phéap noi suy diém gan nhét. Cac dic
trung co ban cua 4 mé hinh toan cau va phuong
phap ndi suy mua c6 thé tham khao trong [3].

Dé danh gia duoc kha niang du bao mua 16n,
trong nghién clru nay tac gia lva chon 5 ngudng
cho lwong mua tich lity trong 24 gid (24h) gdm
40mm/24h, 50mm/24h, 80mm/24h, 100mm/24h
va 150mm/24h. Do lugng mua tich 1y 24h duogc
Iva chon, nén chi ¢6 cac han du bao 24h, 48h va
72h dwoc danh gia. Cu thé, luong mura tich Iy tir
00 - 24h duoc hiéu 1a lugng mua dy bao cua
ngay tht nhat, tir 24 - 48h 1 luong mua du bao
cua ngay thir hai, va tir 48 - 72h 1a luong mua du
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bédo cua ngay tht ba. Do muc dich ctua nghién
cuu la danh gia kha nang du bao mua I6n, nén
tac gia khong tién hanh danh gia k¥ niang du bao
dinh luong mua, ma chi tap trung va danh gia
pha. Do d6, cac chi sé danh gia duoc sir dung
bao gom chi s6 BIAS (cho biét xu thé sai s6 hé
théng), chi s6 POD (mirc d6 du bao dung hién
tugng xay ra), chi s6 FAR (mirc d6 du bao
khdng) va chi s6 TS (danh gia ky nang tong thé).
Qua trinh danh gia duogc thuc hién trén ting
diém tram, sau do6 lay trung binh dé ra chi s6
danh gia cho khu vuc. Tuy nhién, dé dam bao do
dai ctia chudi sb lidu danh gi, thay vi tinh toan
céc chi s6 danh gid riéng cho ting tram ctia mot
khu vuc, tac gia gdp toan bo s6 liéu cua tat ca
céc tram trong mot khu vuc dé tinh toan. Cach
lam nay sé& ting dung lwong mau danh gia 1én va
dam bao tinh thong ké ctia bai toan danh gia.

3. Mt s6 két qua danh gia

Céc két qua tinh toan céc chi s6 BIAS, POD,
FAR, TS dua trén chudi s6 liéu mua quan tric va
dy béo tir cac md hinh toan cau GFS, GSM, IFS,
NOG trong thoi gian 5 nam (2008 - 2012) cho
cac khu vuc BTB, TTB, NTB va TN cho thay
mot sb6 nhan dinh chung nhu sau:

- Tai tat ca cac ngudng mua duoc danh gia,
cac chi s6 POD, TS ¢6 xu hudng giam theo han
du bao. Trong khi cac chi s6 FAR va BIAS co
xu thé tang theo han du bao. Hay noi cach khac,
khi han du bao tang 1én, kha nang dy bao ding
hién tuong c6 xdy ra giam, ty 1& du bao khong
tang 1én. Do d6, k¥ ning dy bao mua 16n tong
thé cling giam theo han dy bao.

- Tai mdt han dyu bao, khi ngudng mua danh
gia tang 1én, k¥ nang du bio mua giam theo (néu
b6 qua su chénh 1éch vé dung luong danh gi).

- Mic du chi s6 BIAS 16n hon 1 tai tat ca cac
ngudng mua danh gia va han dy bao (mua du
bao tir mo6 hinh c6 xu hudng thién cao hon so véi
quan tric), nhung khi xem xét k¥ cac ngay xay ra
lugng mua rat 16n, két qua danh gia cho thay
lwong mua dy bao tr mo hinh la c6 xu hudng
thién thap. Nhu vay, rd rang cac mo hinh toan

S thang 07 - 2016



cau van chua c6 kha ning du bao duogc cac dot
mua 16n cuc tri. Nguyén nhan dan dén két qua
danh gia no6i trén 1a do viéc danh gia dugc thuc
hién cho ca cac duy bao 1-2 ngay trude khi dot
mua 16n thuce sy xay ra nén két qua trung binh da
lam tron di. Két qua nay cho thiy cac du bao
mua 16n tir cac mo hinh toan cau thuc sy van
dang gap van dé vé su léch pha (c6 xu hudng xay
ra sém hon so véi thuc té).

- Trong s6 4 md hinh toan cau dugc danh gia,
ky nang du bao mua 16n cuia cdc mo hinh GSM
cta Nhat va IFS ctia ECMWF tdt hon so véi cdc
mo hinh GFS va NOGAPS ctia My. Mot trong
nhitng nguyén nhan din toi két qua nay 1a cac
san phém du bao mua tir cac mdé hinh GSM va
IFS c6 @6 phan giai cao hon so véi cia GFS va
NOGAPS nén kha ning nim bét dugc mua 1én
cuc bd tdt hon.

- Tai mdi han dy bao, ngudng mua danh gia
duara, chét luong du bao mua cua cac mo hinh
toan cau duoc danh gia ¢ BTB, TTB 1a cao hon
NTB va TN, trong d6 khu vuc TN 1a c6 ky nang
du bao thip nhat. Nguyén nhan Ia do trong 5
nam danh gia, cac dot mua 16n xay ra ¢ khu vuc
BTB, TTB la do céac hinh thé quy mé 16n gay ra,
trong khi @ NTB va TN chi c6 nhiéu dot mua 16n
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¢6 ngudn gdc tir cac hinh thé quy mé vira va nho.
Do d6, kha nang nim bt ciia cic mo hinh toan
cau 1a han ché.

Do khuon khé han ché cua bai bao, bang 1
dudi day chi dua ra két qua danh gia ky nang dy
bao mua 16n tai khu vuc BTB cta 4 mo hinh
toan cau dang duoc sir dung trong nghiép vu du
béo tai TTDBTU dua trén chudi sb liéu 5 nim
(2008 - 2012). Cac két qua tinh toan céc chi sd
BIAS, POD, FAR va TS trong bang 1 da phan
nao phan anh dugc cac nhan dinh néu trén. Hinh
1 dua ra két qua tinh toan chi s6 TS cho du bao
tir cac md hinh GSM va IFS (2 mé hinh cho chit
luong du bao tot nhét) tuong tmg cho 5 ngudng
mua, 4 khu vuc nghién ctru va 3 han dy bao. Tu
hinh 1 ¢6 thé thy chi s6 TS dat duong va nim
trong khoang 0,1 - 0,3. Cac gia tri TS cao duogc
tim thay & cac ngudng mua nho (40 mm va 50
mm), va giam dén t6i 0 tai cac ngudng mua 16n.
Két qua nay cho thay chit luong du bao mua
giam dan theo ngudng mua (lvong mua cang 16n
thi chat lugng du bao cang giam). Dya trén chi
sO TS trong hinh 1 ciing c6 thé thiy chat luong
du bao mua 16n tir cac mo hinh GSM va IFS tai
cac khu vuc BTB, TTB la tét hon so véi khu vue
NTB va TN.

Bang 1. Cac chi $6 ddnh gia dw bao nhi phan cho khu viec Bdc Trung Bo voi 6 liéu tir cde mé
hinh GFS, GSM, NOG va IFS véi nguwéng miwea 40 mm/24h va 50 mm/24h cho ngay thir nhat
(00 - 24h), thir hai (24 - 48h) va thur ba (48 - 72h)

Han Chi s Ngudng mua (40mm) Nguwéng mua (S0mm)
Dubdo | danh gia GFS GSM NOG IFS GFS GSM NOG IFS
BIAS 4,07 1,64 4,36 L,11 4,46 2,20 6,05 1,
ﬁ POD 0,11 0,3 0,16 0,48 0,09 0,31 0,12 0,
%. FAR 0,62 0,54 0,51 0,48 0,65 0,57 0,45 0,
TS 0,09 0,23 0,14 0,34 0,08 0,20 0,1[0 0,
BIAS 2,89 1,99 3,95 0,96 3,23 2,17 5,30 1,
o% POD 0,10 0,41 0,07 0,47 0,10 0,40 0,08 0,
E FAR 0,73 0,47 0,81 0,56 0,72 0,44 0,65 0,
TS 0,08 0,27 0,05 0,29 0,08 0,28 0, 0[7 0,
BIAS 6,25 2,49 3,60 L,06 6,47 2,69 4,17 1,
ﬁ POD 0,04 0,34 0,02 0,37 0,01 0,32 0,01 0,
% FAR 0,82 0,54 0,93 0,61 0,92 0,58 0,94 0,
TS 0,03 0,21 0,01 0,23 0,01 0,19 0,01 0,
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Bang 2. Cac chi s6 danh gia dw bdao nhi phdn cho khu vuc Bdc Trung B¢ voi 6 lidu tir cac mé
hinh GFS, GSM, NOG va IFS voi nguong mua 80 mm/24h, 100 mm/24h va 150 mm/24h cho
ngay thir nhat (00 - 24h), thir hai (24 - 48h) va thir ba (48 - 72h)

Han Chi sb Nguwéng mua (80 mm) Ngudng mua (100 mm) Ngudng mua (150 mm)
Dwbio | danhgia | GFS | GSM | NOG | IFS | GFS | GSM | NOG | IFS | GFS | GSM | NOG | IFS
BIAS 8,17 3,03 | 6,31| 1,72 | 7,44| 1,58 | 5,27| 2,00 | 2,00/ 0,83 | 4,00| 2,29
= POD 0,03/ 023 | 0,03|035]| 0,00/ 0,15 | 0,08| 0,15 | 0,00 0,02 | 0,01| 0,20
o
2 FAR 0,73 0,55 | 0,81| 042 | 0,87 0,71 | 0,69| 0,75 | 1,00/ 0,67 | 0,00| 0,48
TS 0,03/ 0,16 | 0,03| 028 | 0,03 0,10 | 0,08 030 | 0,00 0,01 | 0,01| 0,16
BIAS 5,74 2,57 | 7,36| 1,29 | 6,23| 2,81 | 11,75 2,12 | 7,00( 225 | 5,00]| 2,21
§ POD 0,03/ 0,14 | 0,02| 033 | 0,00/ 0,09 | 0,02| 0,24 | 0,00 0,03 | 0,04| 0,17
S FAR 0,81 0,66 | 0,72| 0,557 | 1,00 0,71 | 0,42| 0,49 | 1,00/ 090 | 0,60| 0,60
TS 0,03/ 0,11 | o,00| 023 | 0,00/ 0,07 | 0,02 0,19 | 0,00 0,02 | 0,04| 0,11
BIAS 6,71 4,08 9,03 2,00 5,54| 3,47 7,74 2,15 | 2,86/ 2,80 4,06| 3,10
§ POD 0,00/ 0,16 | 0,00]| 0,15 | 0,00 0,13 | 0,00/| 0,09 | 0,00 002 | 0,00| 0,05
g! FAR 1,00/ 061 | 1,00/|0,75| 1,00 061 | 1,00| 0,82 | 1,00/ 0,87 | 1,00| 0,77
TS 0,00/ 0,11 0,03| 0,10 | 0,00 0,10 0,00| 0,06 | 0,00 0,01 0,00| 0,04
0.35 0.35
0.30 0.30
0.25 m40mm 0.25 m40mm
0.20 W50 mm 0.20 m50mm
0.15 m80mm 0.15 m80mm
010 B 100 mm 0-10 E100mm
0.05 0.05
150 mm H150mm
0.00 0.00
BTB TTB NTB TN BTB TTB NTB TN
0.35 0.35
0.30 0.30
0.25 W40 mm
=40 mm
=50 mm 0.20 m50mm
=80 mm 0.15 W80 mm
=100 mm 010
150 mm W100mm
0.05
H150mm
0.00
BTB TTB NTB N BTE TTE NTB TN
0.35 0.35
0.30 W40 mm
0.25 | =40 mm 0.25
W50 mm
0.20 + 50 mm
0.15 =80 mm 0.15 1 m80mm
=100 mm
o-10 150 mm W 100mm
0.05 0.05 A
W 150 mm
0.00
8T8 8 nTe ™ 0.05 —BTE—TTB NTE TN

Hinh 1. Chi 56 TS cho 4 khu vieec BTB, TTB, NTB va TN véi 5 ngudng mua 40, 50, 80, 100 va 150
mm/24h t mé hinh GSM (cot bén trai) va IFS (cot bén phai) cho han du bao 00 - 24h (trén),
24 - 48h (gita) va 48 - 72h (dwoi)

TAP CHi KHi TUQNG THUY VAN
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Hinh 2. Luong mua tich lily trong 5 ngay
(120h) quan trdc tir 00Z ngay 14 dén 00Z ngay
19/10/2011. Tong heong mua c6 noi lén hon
800 mm (khu viee Thira Thién Hué)

Pé minh chimg thém cho cac két qua danh
gi4 nhan duogc & trén, tac gia dua ra két qua danh
gia cho dot mua 16n xdy ra & Trung Bo va Tay
Nguyén tir ngay 14 -19/11/2011. Pay 1a dot mua
16n di¢n rong, bat dau tr Ha Tinh va lan dan
xudng phia Nam dén Khanh Hoa va Bic Tay
Nguyén do tac dong cua khong khi lanh (KKL)
két hop véi ranh thip va nhidu dong gié dong
trén cao. HTTT nay chiém 32% trong 5 loai
HTTT gay mua cho toan Viét Nam trong nam
2011. Dién bién chinh cta dot mua 16n dién rong
nay nhu sau:

+ Khu vyc Ha Tinh - Quang Tri, mua 16n tap
trung tir ngay 14 -16/10/2011 vé6i lugng phd bién
tr 200 - 500 mm, mot sd noi co luong mua 16n
hon nhu Minh Héa (Quéng Binh): 662 mm, My
Chanh (Quang Tri): 734 mm, Hai Tan (Quang
Tri): 740 mm (Hinh 3f, g, h).

+ Tir 15 - 17/10/2011: mua 16n vén tiép tuc
lan dan xudng phia Nam, tip trung tir Nam
Quéng Tri dén Thira Thién Hué véi tong luong
mua trong 3 ngay phd bién tir 400 - 600 mm, c6
noi cao hon nhu My Chanh: 811 mm, Hai Tan:
782 mm, Phong Binh (Hué): 638 mm. Luong
mua ngdy 16n nhét xay ra trong ngay 16/10, pho
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bién trong khoang 150 - 400 mm, dic biét tai My
Chanh do dugc 622 mm, Hai Tan 618 mm. Mua
¢6 cudng d6 16n xay ra tir 7 - 13h ngay 16/10 phd
bién & mirc 100 - 200 mm, mét s6 noi nhu My
Chanh 346 mm/6h, Hai Tan: 306 mm/6h
(Hinh 3h).

+Tir 17 - 20/10/2011, mua lan dan xudng cac
tinh tr Quang Ngai, Khanh Hoa va Tay Nguyén.
Khu vuc Quang Ngii dén Binh Dinh: tong lugng
mua do dugc phd bién tir 200 - 400 mm, mot s6
noi 16n hon nhu Tra Bong: 548 mm, Minh Long:
562 mm, Ba To: 502 mm, An Hoa (Binh Dinh):
581mm (Hinh 31, j).

Két qua dy bao mua tir cac mé hinh GSM va
IFS cho han dy bao 24h v&i cac thoi diém dy bao
tai 00Z cac ngay 14, 15,16, 17 va 18/10/2011 c6
so sanh véi lugng mua quan tric thuc té duoc
dua ra trong hinh 3 va 4 dé minh hoa. Ngay
14/10/2011, khi mua bat dau xuét hién trén khu
vuc mién Trung, cd 4 md hinh déu ndm bit dugc
dot mua nay. Tuy nhién, vé dién va lugng mua
thi chi c6 GSM va IFS 1a cho két qua tét hon ca.
bac biét, tai khu vgc Nam Nghé An, Bic déo
Ngang, khi lugng mua thyc té trong 24h do dwoc
xap xi 180 - 200 mm thi chi c6 IFS 1a du bao
tuong dbi chinh xac lugng mua nay: tir 120 -140
mm/24h (Hinh 4). Sang dén ngay 15/10/2011, xu
thé du béo cling nhan duoc twong ty nhu ngay
14/10/2011 vé dién. Tuy nhién, vé lugng thi
GSM da dy bdo chinh x4c nhét, bat dugc tim
mua & Nam déo Ngang, Bic Thira Thién Hué
(Hinh 3). Luong mua 16n nhét trong dot nay (tir
16 dén 17/10/2011) duoc dy bao twong ddi tot tir
ba mdé hinh GFS, GSM va IFS. M6 hinh
NOGAPS luén cho du bao thién thap vé luong
mua va sai 1éch vé dién mua.

Trén thuc té, cac mo hinh toan cau chi du bao
mua tuong dbi chinh xac vé dién cling nhu lugng
trong 24 gid dau. Doi voi cc han du béo dai
hon, 48h hodc 72h, cac mo hinh nay thuong chi
nam bat tot xu thé (lwong mua ting hodc giam),
vé lugng mua thuong cho dy bao thién thap
(Hinh 5).
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Hinh 3. Két qua dw bdo lirong muwa han 24h tir mé hinh GSM tai thoi diém 00Z ngay 14/10 (a),
15/10 (b), 16/10 (c), 17/10 (d) va 18/10/2011 (e) (hang trén) so sanh voi lwong muwa quan trdc
twong ung: tir 00Z 14/10 (f), 15/10 (g), 16/10 (h), 17/10 (i), va 18/10/2011 (j) (hang dudi)
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Hinh 4. Két qua dir bdo lwong muwa han 24h tie mé hinh IFS tai thoi diém 00Z ngay 14/10 (a),
15/10 (b), 16/10 (c), 17/10 (d) va 18/10/2011 (e) (hang trén) so sanh véi lwong mwa quan trdic
twong ung: tuw 00Z 14/10 (f), 15/10 (g), 16/10 (h), 17/10 (i), va 18/10/2011 (j) (hang duwdi)
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Hinh 5. Luwong muwea tich lity 72h tir mé hinh GF'S (a), GSM (b), NOGAPS (c), IFS (d) du bao
tai thoi diém 00Z ngay 14/10/2011, so sanh véi lwong mura quan trdc tir 00Z 14 dén 00Z
17/10/2011 (e)

4. Két luin

Két qua danh gia chit luong du bao mua 16n
cho 37 dot mua 16n di¢n rdng cho khu vuc Bic
Trung B§, Trung Trung B, Nam Trung B6 va
Tay Nguyén trong 5 nam (2008 - 2012) da cho
thdy cac mé hinh toan cau dwoc danh gia da phan
ndo ndm bat duoc sy xuét hién cac dot mua va
cho két qua tot nhat trong 24 gid dau. Tuy nhién,
vé dién mua van con dy bao khéng mot sé noi.
Vé lugng mua con cho xu thé du bao thién thép,
dic biét dbi véi nhitng dot mua co cudng do qua
16n nhu dot tir 14 dén 19 thang 10 nim 2011.
Trong 4 mo hinh toan cau duoc danh gia, cac mo
hinh GSM cua Nhat Ban va IFS cia ECMWF

cho két qua kha quan hon hin, mé hinh
NOGAPS cho két qua kém nhat. Theo khu vuc
du bao, chat lugng dy bdo mua 16n tr cac mod
hinh toan cau cho céac khu vuce Bic Trung Bo,
Trung Trung Bo thuong tot hon so véi cac khu
vuc Nam Trung B¢ va Tay Nguyén. Mac du
nhan dugc mot s két qua kha quan néu trén, tac
gia kién nghi can tiép tuc phai danh gia thém cho
cac chudi s liéu dai hon va bao phu dugc nhidu
hinh thé thoi tiét gay mua l6n hon nira, dac biét
1a can phai st dung cac phuong phap danh gia
hién dai hon nhu phuong phap CRA, Fuzzy dé
¢6 thé dua ra dugc nhitng két qua danh gia chi
tiét va dinh luong hon.
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COMPARATIVE STUDY SKILLS RAIN FORECAST THE MIDDLE
PART AND CENTRAL HIGHLAND OF SEVERAL GLOBAL MODELS
Vo Van Hoa
Northerm Delta Regional Hydro - Meteorological Center

Abstract: The heavy rainfall events occurred during 2008 - 2012 rain season at Middle part and
central Highland of Viet Nam. This caused many serious urban flood and inundation, significantly
effected to public transport, agriculture and soicety activites. The paper verify heavy rainfall fore-
cast skill of 4 given global NWP product for above mentioned heavy rainfall events including GF'S
of NCEP, GSM of JMA, IFS of ECMWF and NOGAPS of US Navy. These NWP products is being
operationally using at National Center for Hydro-Meteorological Forecasting. The verification re-
sults shows that the heavy rainfall forecast skill of GSM and IFS is better than GFS and NOGAPS.
The IFS model has best forecast skill in comparion with the other models. However, all of given
model is under-estimating in forecasting extreme heavy rainfall events.

Key words: Heavy rainfall prediction, forecast verification, global NWP model.
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TON THUONG VE SINH KE O CAC VUNG
LIEN QUAN PEN DAO PONG VA BIEN POI KHI HAU

Ngo Trong Thuin va Ngé Sy Giai
Vién Khoa hoc Khi twong Thuy van va Bién doi khi hau

2 cach tiép can: LVI nhw la mét chi sé hop thanh boi 7 thanh phdn chinh va LVI nhu

Bdi bdo gidi thiéu phirong phdp tinh todn chi sé dé bi ton thwong vé sinh ké (LVI) theo

la mét chi sé dwoc xdc dinh tir 3 nhadn t6 tac dong, do nhay cam va kha nang thich

itng theo dinh nghia vé tinh dé bj ton thwong ciia IPCC. Két qua dp dung chi sé trén cho thanh phé
Vinh Yén va huyén Tam Ddo ciia tinh Vinh Phiic theo s6 liéu thong ké nam 2010 dwoc trinh bay

dé minh hoa.
Tir khéa: Ton thieong, sinh ké.

1. Mé dau

Dao dong khi hau (DDKH) va bién ddi khi
hau (BDKH) dugc xem 13 cic nhan té co anh
hudng dén moi hoat dong kinh té - xa hoi (KT -
XH) cua con nguoi cling nhu moi trudng thién
nhién, diac bi¢t la nguoi gia, phu nl, nguoi
nghéo, ngudi dau yéu va nhitng cong dong dan
cu nho khac & khu vic nong thon, mién nui, 1a
nhitng d6i twong dé bi ton thuong do ho phu
thudc chu yéu vao san xuat nong nghiép, chin
nudi, ddng thoi thiéu nhitng ky ning va diéu kién
tiép can cac ngudn von dé co thé tham gia vao
cac hoat dong thich ung va ung pho.

V& mit nguyén tic, danh gia tén thuong thuc
chat 1a viéc nghién ctru mdi twong tac giira con
nguodi va moi truong vat 1y cling nhu xa hoi ¢
xung quanh. Xu hudéng chung la st dung mot chi
s6 hop thanh béi nhiéu chi thi khac nhau vé mat
thtr nguyén (don vi).

Viéc danh gia t6n thwong do DPKH va
BPKH nhim dinh lugng su thich Gng cua cac
cong ddng dan cu voi su thay doi cua cac didu
kién moi trudng. C6 nhiéu nghién ctru da duoc
tién hanh trén co so dinh nghia cia Ban lién
chinh phi1 vé BBKH (IPCC): Ton thuong 1a mot
ham s6 cua nhan td tac dong E, do nhay cam S va
kha ning thich ing AC, trong d6 E duoc hiéu 1a
do 16n va thoi gian duy tri ctia cac hién tugng
lién quan dén DPKH va BDKH nhu mtc d6 han
han hoac su thay ddi cua nhiét d¢ va lugng mua

trong cac thoi ky khac nhau; B§ nhay cam la
mirc d6 ma mot hé thdng chiu anh hudng boi cac
tac dong E; Kha nang thich rng 1a kha nang cua
hé thdng chiu dung (ton tai, dimg vimng) hoic
phuc héi sau cac tac dong E [1].

Mot trong nhiing van dé duoc quan tam la
danh gia tac dong cua DDKH va BDKH dén sinh
ké cta con ngudi & mot dia ban nhét dinh, trén
co s6 ap dung chi s6 d& bi ton thuong vé sinh ké
(LVI), trong d6 st dung mét sé chi thi dé danh
gia tac dong cua thién tai, sy dao dong cua khi
hau va cac dic diém KT - XH ctia ngudi dan - 13
nhirng nhan t6 anh huéng dén kha ning thich
g cua cong ddng; Con hién trang chiam soc strc
khoe, cung cép thuc phém va nudc sach lai chi
phéi d6 nhay cam cta cong dong trudc cac tac
dong cua DBKH va BDKH.

C6 hai cach tiép can khac nhau dé xac dinh
chi s6 LVI:

- C4ch tht nhat xem LVI nhu 12 mot chi s6
hop thanh bao gdm 7 thanh phan chinh;

- Cach thtr hai 13 sap xép 7 thanh phan chinh
vao 3 nhém nhan t6 cau thanh chi s6 tén thuong
nhu huéng dan ciia IPCC: Tac dong - PO nhay
cam va Kha nang thich tng.

Sau day s€ lan luot gioi thiéu cach xac dinh
LVI theo timg cach tiép can.

2. Phuwong phap xac dinh LVI cho
mot vung

2.1 LVI nhw la mgt chi sé hop thinh
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Hay xét mot khu vyc lanh thd duoc chia
thanh cac ving k, thay doi tir 1 dén p. Ving k,
tuy theo yéu cau co thé 1a mot x3, mot huyén.
Chi s6 LVI ctia ving k gom 7 thanh phan chinh,
ki hi¢u i, thay d6i tir 1 dén m: i) Tinh hinh thién
tai va DDKHj ii) Hién trang cham séc suc khoe
cong dong; iii) Hién trang cung cép thuc pham;
iv) Hién trang cung cip nudc sach; v) Tinh hinh
dan sb - xa hoi; vi) Hién trang vé sinh ké; vii)
Céc hoat dong hd tro cong d?)ng.

Nhu vay, & ddy m = 7. Mdi thanh phan chinh
lai c6 thé bao ham mot vai thanh phan phy, ki
hiéu j;, thay d6i tir 1 dén n;, duoc x4c dinh thong
qua cac nién giam thong ké hang nam hodc thong
qua cac dot diéu tra, khao sat thuc dia trén dia
ban nghién ciru. Mdi thanh phan chinh i c6 s6
luong cac thanh phan phu ji khac nhau, vi thé co
nj khac nhau. Bang 1a ma tran gia tri thanh phan
chinh - phu cua céc vung.

Bang 1. Ma tran gid tri thanh phdn chinh - phu

Chinh 1 ’ i m
Phu ; ;
! I ng 1 Jio i | dm | [ D
Vung
1
k
) Xi,j1 X, ji Xk m,jm
p

Chu y rang, cic thanh phan phu c6 tha
nguyén (don vi) rat khac nhau, vi thé phai tién
hanh chuén hoa cac thanh phﬁn phu nay. Viéc
chuan hoéa cac thanh phan phu nay duogc thuc
hién theo céng thuc sau:

Ep g ji =B glmin
[Erppdmax=[&g ¢ glmin

[Xy, 1,5

Trong d6: X i, ;i 1 gia tri ban dau cua thanh
phan phu ji ciia thanh phan chinh i cia ving k;

[Xk i ji]max, min 14 gid tri 16n nhat va nho nhat
ctia thanh phan phu ji & cac ving.

Sau day vi¢c tinh toan dugc thuc hién boi cac
gia tri da chuan hoa. Do d6, dé don gian chi viét
13 Xu. i ji. Gia tri cia mdi thanh phan chinh i cta
ving k duoc xac dinh bang trung binh cong céc
gi4 tri thanh phan phu cta chung;

nd
&
X i~ Zfma it o)

T
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Chi s d& bi ton thuong vé sinh ké LVI cho
vung k 13 tri s trung binh gia quyén cua 7 thanh
phan chinh i nhu sau [2]:

i
g Wi 13
LVIk=2“ kit ¥t

3)
%; 1 et

Trong d6, trong s& Wi chinh 13 s6 luong cac
thanh phan phu ni cia mdi thanh phan chinh i.
Nhu véy, theo (3), mdi thanh phan phu c¢6 mirc
anh huong nhu nhau d6i véi LVI, cho di mbi
thanh phan chinh c6 s luong cac thanh phan
phu khéc nhau. Gia tri ctia LVI thay d6i trong
pham vi tir 0 (muc dé bi ton thuong nho nhat)
dén 1 (mic dé bi t6n ton thuong 16n nhat).

2.2 Xdc dinh LVI theo huwéng din ciia IPCC
(Ki hiéu LVIcc)

Trudce hét, sap xép 7 thanh phan chinh thanh
3 nhoém nhén t6 theo khai niém vé d& bi ton
thuong cua [PCC (bang 2), trong do:

- Nhan tb tac dong E duogc biéu thi béng sb
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luong cac thién tai xuat hién trong thoi ky danh
gia: 1 ndm, 5 ndm hodc dai hon; Dao dong khi
hau dugc biéu thi bang d6 1éch chudn cua nhiét
d6 va lugng mua (c6 thé lay ca lugng mua nim
trung binh thoi ky, lugng mua nam 16n nhit va
nho nhat).

- Nhan t6 d6 nhay cam S dwgc danh gia boi
hién trang cung cép thuc phém, nudc sach va
chim soc sirc khoe cong dong;

- Nhén t6 kha ning thich tmg AC dugc xéic
dinh thong qua tinh hinh dan s - xa hoi ciia ving
(nhu s6 phan tram cha ho 13 phu nit; Ty 1¢ gitra
nhom nguoi dudi 15 va trén 60 v nhdém nguoi
tr 16 dén 59 tuéi...); Céc dang hoat dong san
xuat dé dap tmg nhu cau sinh ké (san xuat nong
nghiép hay chan nuéi chiém wu thé hoic khai
théc cac nguén loi thién nhién...); S luong cac
hoat dong hd trg cong déng (sé phﬁn tram nguoi
dan tham gia giap do hang x6m trong cong viéc
hang ngay; Ty 1¢ dan tham gia cac hoat dong tur
thién...).

Bdng 2. Sdp xép 7 thanh phan chinh vao 3

nhém nhan té

Cho LVIcc Cho LVI

E Tinh hinh thién tai va DBKH

S Hién trang cung cip thyc phim
Hién trang cung cép nudc sach
Hién trang cham soc strc khoe cong dong

AC Tinh hinh dan s6 - xa hoi

Hién trang v& sinh ké
Céc hoat dong hd trg cong ddng

Theo cach sap xép trén, it nhat nhan t6 E ¢
2 thanh phan phy, nhan t& S va AC cung ¢6 3
thanh phan phu. Dé xac dinh gia tri cia cac nhan
td E, S va AC theo gia tri ciia cac thanh phan
phu, cling ap dung cong thurc (2). Qua trinh tinh
toan s& phirc tap hon néu nhu mdi thanh phan
phu lai gém mot sé thanh phﬁn thuo cép
hop thanh.

Gia tri cua LVIce cho vung k dugc tinh toan
theo cong thuc sau [2]:

LVIce = (Ex — ACo)* Sk “4)

NGHIEN CUU & TRAO DPOI

Trong d6 Ex, ACxkva Sklan luot 1a nhan t6 tac
dong, kha nang thich ung va d§ nhay cam cua
vung k.Tri s LVI. nam trong pham vi tir -1
(mirc dé bi ton thwong nho nhat ) dén 1 (mic dé
bi tn thuong cao nhat).

3. Két qua ap dung

Hai chi s6 LVI va LVI.. dugc ap dung tinh toan
cho tinh Vinh Phuc theo s6 liéu duoc trich tir Nién
giam thdng ké tinh Vinh Phuc ndm 2010 [3].

3.1 8o lwoc vé tinh Vinh Phiic

3.1.1 Piéu kién dia Iy tw nhién

Vinh Phtic 1a mét tinh thudc vung trung du -
mién nui phia Bic, giap Thai Nguyén, Tuyén
Quang & phia Bac v6i ranh giéi la ddy nti Tam
Dao; giap Phu Tho ¢ phia Tay voi ranh gioi 1a
song Lo; giap Ha N§i ¢ phia Nam v6i ranh gioi
1a song Hong va giap 2 huyén Séc Son, Pong
Anh cua Ha N6i ¢ phia Nam.

Dién tich tu nhi€n ctia Vinh Phuc 1a 1231,76
km?, bao gdm 9 don vi hanh chinh 1a thanh ph
Vinh Yén, thi xa Phic Yén va 7 huyén: Lap
Thach, Song L6, Tam Duong, Binh Xuyén, Tam
bdo, Vinh Tuong, Yén Lac, voi 112 xa, 25
phudng va thi tran. Thanh phd Vinh Yén c6 7
phuong va 2 xa. Tam DPdo 1a mgt huyén vung nli
ctia Vinh Phic, c6 1 thi trdn va 8 x4 [4].

Nhiét do trung binh nam tai Vinh Yén khoang
240C. Riéng Tam Pao nam trén do cao 1000 m
s0 véi mat bién nén c6 nhiét do trung binh nam
la 18,4°C. Nhiét d¢ trong ngay ¢ Tam DPao cling
thip hon so voi ddng bang Bic Bo khoang 5°C.
Luong mua trung binh nam tai Vinh Yén la 1324
mm, tai Tam Pao 1a 2140 mm, tap trung chu yéu
trong mua mua, tr thang 5 - 10, chiém 80%
luong mua nam; Mua kho tr thang 11 - 4, chi
chiém khoang 20% lwong mura nam.

3.1.2 Tinh hinh kinh té - xa hoi

Vinh Phiic 1a mét tinh thudn noéng, hién dang
thuc hién manh m¢ viéc chuyén ddi co cdu va
lién tyc trong nhiéu nim & nhoém dau vé chi sd
ning lyc canh tranh cip tinh. Nam 2012, toc do
tang truong kinh té dat mirc 11,5%. Vé co ciu
kinh té, ty trong linh vuc cong nghiép - xay dung
la 53,4%; Dich vu 33,1% va nong - lam - thuy
san 13,5%. Ty 1€ ho nghéo 1a 6,5% theo tiéu
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chuan méi.

Theo quy hoach dén nam 2020 va tim nhin
dén nim 2030, Vinh Phiic dugc Tha tudng
Chinh phu phé duy¢t c6 20 khu cong nghiép va
41 cum cong nghi¢p. Hién tai, 8 khu cong nghiép
da c6 cha dau tu. Vinh Phuc c6 khé nhiéu lang
nghé voi da dang nganh, phd bién nhét 1a cac
lang moc truyén thong.

Toan tinh ¢6 17 bénh vién voi gﬁn 3100
givong, 37 phong kham da khoa khu vuc; 100%
xd/ phuong ¢ tram y té, duong giao thong va
duogc str dung dién ludi qudc gia [3]. Vinh Phac
cling 14 mot trong nhimng tinh thanh co chat
lugng gido duc cao nhat trong ca nudc, la mot
trong 5 tinh dwgc cong nhan phd cap gido duc
tiéu hoc dang do tudi & mure 2.

3.2 Két qud tinh LVI

Viéc tinh toan LVI duoc thuc hién cho 9 don
vi hanh chinh cta tinh Vinh Phuc. Duéi day trich
két qua tinh cu thé cho 2 don vi tiéu biéu 1a thanh
phd Vinh Yén va huyén Tam Dao. Chii y rang, dé
nhan duogc két qua du tin cdy, phai lga chon rat
nhiéu thanh phan phu khac nhau cho 7 thanh

phan chinh. Tuy nhién, véi muc dich minh hoa
qué trinh nén chi chon mat sb han ché cac thanh
phan phu, ¢6 kha niang dinh luong tir Nién giam
thong ké nam 2010.

Gia tri cia cc thanh phan phu (ban dau va da
chuan héa) ctia 7 thanh phan chinh duoc trinh
bay trong bang 3. Két qua tinh toan gia tri cac
thanh phan chinh va LVI dugc trinh bay trong
bang 4. Nhu vay, vé mit sinh ké, & thanh phd
Vinh Yén c¢6 muc do dé bi ton thuong cao hon &
huyén Tam Pao do suc ép ciia mat do dan ) cao,
tap trung ¢ khu vuc d6 thi, tor d6 doi hoi 16n
trong giai quyét viéc lam, chiam soc sic khoe
cong dong, cac nhu cau vé tién nghi sinh hoat
hang ngay. Két qua tinh toan LVI.theo 3 nhan t6
E, S va AC dugc trinh bay trong bang 5. Céc
nhan t6 S va AC cua thanh phd Vinh Yén déu
cao hon 10 rét so véi huyén Tam Pdo - mdt
huyén mién nui, con ¢6 nhiéu khé khan, vi thé
theo LVI. thi mtrc d& bi ton thuong vé sinh ké &
thanh ph6 Vinh Yén thap hon & Tam Dao, nhung
khong nhiéu.

Bdng 3. Gid tri cac thanh phan phu (ban dau va dé chudn héa) ciia 7 thanh phan chinh tai
thanh pho Vinh Yén va huyén Tam Pao

Tl;g:}" Thanh ohin ohy | PO7 | Vinh | Tam | Cao | Thip | [Vinh | [Tam

P PRAnPAY | v | Yén | Dao | nhdt | nhit | Yén] | Dio]

chinh

Dao | DOléchctanhi¢tdd | oo | o5 | 5 | g 0 | 0,625 | 0,625

R . trung binh nam

dong khi

bau By léchcualuong | 104 | 1734 | 8895 | 96 | 0117 | 0,186

mua nam

San lugng cay luong £

Hién thre o6 hat Tén | 13400 | 24000 | 96900 | 13400 | 0 0,127

trang, ,

cung cap SO luong trau Con | 330 5150 6030 330 0 0,846

thgc

PhAm | g4 lwong thay san | Tén | 626,5 | 135,7 | 5807,1 | 1357 | 0,086 0
Tylehodugcding | o | 507 | o9 | 507 | o, 1,0 | 0016

nudc sach

Tiép can TV 16 hé di .

b e y 1€ h6 dung nuge o

céc tién viéng khoi % | 493 | 954 | 994 | 493 0 1,0

nghi -

(nuée | Tylehoswdunghd | o | 330 | 59 | 338 | 23 1,0 | 0,0032

sach, xi tu hoai

dien..) 'S8 ho conhakiencd | Ho | 21947 | 14683 | 46137 | 14683 | 0,231 0
Sé dién thoai/100 ho | May | 12,14 | 10,47 | 15,55 | 6,68 | 0,616 | 0427
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Bang 3. (Tiép)
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Hién Sb cosdy té Co s6 25 11 33 11 |0,636 0
trang ;
chim S6 givong bénh |  Giudng 1310 | 160 1310 160 1,0 0
sOc  suc - -
Kkhoe S6 canbo y té Nguoi 1121 101 1121 101 1,0 0
cong ]
ddng S0 can bd dugce Nguoi 335 30 335 30 1,0 0
Mat do dansb | Nguoikm2 | 1883 | 295 1883 295 1,0 0
Danﬂsl‘(f);‘ong Nguoi | 12938 | 68980 | 171257 | 36614 | 0,176 | 0,240
Dan sb - i
<G hoi Dansé thanh thi | Nguoi 82744 | 644 | 82744 | 644 1,0 0
S6 ho nong thon Ho 3678 | 17216 | 44315 | 3678 0 0,333
Sé ho thanh thi Ho 24700 | 231 24700 | 231 1,0 0
$6 doanhnghiep | D% | sas | 63 544 36 | 1,0 | 0,053
nghiép
Hién 86 doanh nghi¢p | Doanh 506 60 506 36 1,0 | 0,051
¢ » | ngoai nha nudce nghiép
rang ve
sinh ke Sé trang trai Trang trai 191 40 604 40 0,268 0
San luong g0 m’ 253 | 1298 | 2548 | 67,5 | 0,075 | 0,496
khai thac
S6 nguoi tan tt Ngudi 492 | 1001 2313 492 0 0,280
Mo |56 tré em duge 463 | 483 1201 | 463 0 | 0,027
c@ng cham soc em ’
dong :
S0 hoc sinh pho em 16460 | 12111 | 32857 | 12111 [ 0210 | 0
thong
Bdng 4. Gid tri cdc thanh phan chinh va LVI
Nhan t§ | Thanh phﬁn chinh S4 thanh phﬁn phu Vinh Yén Tam Pao
E Dao dong khi hau 2 0,371 0,406
S Hién trang cung cip thuc phdm 4 0,909
Tiép can céc tién nghi 3 0,029 0,324
Chim soc stre khoe cong dong 5 0,569 0,289
AC | Dan s - xa hoi 4 0,750 0,083
Hién trang vé sinh ké 4 0,586 0,144
H3 tro cong dong 3 0,070 0,102
LVI 0,5815 0,178
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Bdng 5. Két qua tinh toan E, S, AC va LVI ce

Thanh ph6/Huyén | Vinh Yén Tam Dao
E 0.371 0.406

S 0.547 0.201

AC 0.505 0.110

LVIee -0.073 0.06

4. Két luan

C6 thé st dung chi s6 LVI va LVI , d¢ danh
gia tac dong cua viéc thuc hi¢n mdt chuong trinh
hogc chinh sach xa hoi dén muc do dé bi ton
thuong vé diéu kién song (sinh ké) ctia mot cong
dong (cap xa hodc cip huyén) trong mot nam hay
mot thoi ky ké hoach, quy hoach nhét dinh tuy
theo yéu cau dit ra. Ciing c6 thé sir dung hai chi

trong bbi canh BDKH, trong d6 phai xac dinh
céc thanh phan chinh trén co so dy tinh theo cac
kich ban BPKH. Két qua tinh toan theo sb li¢u
du tinh s& dugc so sanh véi két qua tinh toan theo
s6 liéu nén. Nhitng két luan thu duoc bao dam
d6 tin cay khi xem xét day du cac thanh phan phu
va dac biét phai thu thap dugc cac thong tin tiéu
biéu cua cac thanh phan phu nay. Dé c6 cac
thong tin can thiét, phai dua trén cac s6 liéu trong
nién giam, cac bao cdo vé kinh té - xa hoi hang
nim & dia ban nghién ciru. Ngoai ra, cin tién
hanh diéu tra khao sat thuc dia, phong van mot
s6 lwong ngudi dan du dai dién.

Két qua tinh toan cho phép diéu chinh timg
khia canh cua doi song (thong qua cac thanh
phan phu), nham giam thiéu mic d6 dé bi
t6n thuong.

s6 nay dé danh gia muc do6 dé bi ton thuong

Tai liéu tham khao

1. IPCC (2001), Climate Change: Impacts, Adaptation and Vulnerability, Contribution of Work-
ing Group II to the Fourth Assessment Report (ch.9), Cambridge University Press, Cambridge, UK.

2. Micah B. Hahn, Anne M. Riederer, Stanley O Foster, (2009), The Livelihood Vulnerability
Index: A pragmatic approach to assessing risks from climate variability and change - A case study
in Mozambique, Global Environmental Change .

3. Cuc Théong ké tinh Vinh Phuc (2011), Nién gidm thong ké tinh Vinh Phiic ndm 2010, Nha xut
ban thong ké.

4. Bach khoa toan thu m¢ Wikipedia tinh Vinh Phuc.

THE LIVELIHOOD VULNERALITY INDEX IN ZONES CONCERMING
CLIMATE VARIABILITY AND CHANGE

Ngo Trong Thuan and Ngo Sy Giai
Institute of Meteorology, Hyrology and Climate change

Abstract: This paper presents method calculating the Livelihood Vulnerability Index LVI
based on the two approaches: LVI as a composite Index from 7 major components and LVI as
a Index determined from 3 factors: Exposure, Sensitivity and Adaptative capacity on the basis
of the IPCC vulnerability definition. The results of applying the mentioned LVI for Vinh Yen city
and Tam Dao district of Vinh Phuc province by means of statistical date 2010 are shown as
illustration.

Key words: vulnerability, livelihood.
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UNG DUNG MO HINH SWAT DANH GIA TAC PONG CUA
BIEN POI KHI HAU PEN DONG CHAY LUU VUC SONG
TRA KHUC
Nguyén Tién Quang, Lé Dirc Dat
Truong Pai hoc Tai nguyén va Moéi truong Ha Noi

% hinh SWAT dwoc tmg dung dé mé phong sw thay doi dong chay luu viee séng Tra

/\ 4Khdc di6i tac dong cia bién doi khi hdau (BDKH) trong tiwong lai. M6 hinh SWAT mé

phong luu luwong dong chay luu viec song Tra Khuc trong giai dogn 1980 - 2001 va

kiém dinh mé hinh véi s6 liéu thuc do tai tram Son Giang, két qua dat logi kha (gid tri R2 va Nash
déu trén 0,8).Két qua nghién ciru cho thdy bién doi khi hgu dnh hiong ré rét dén ché dg dong chay
luu vue song Tra Khuc. So voi giai doan 1980 - 1999 thi gia tri trung binh luu lwong dong chay nam
giai doan 2008 - 2030 tang 9,4%. Dong chay trung binh theo thang tang vao mua lii va giam vao

mua can.

Tir khéa: M6 hinh SWAT: Bién doi khi hdu; Dong chay; Luwu viee séng Tra Khiic.

1. Giéi thiéu

S6éng Tra Khac nam phan 16n trén dia ban
tinh Quang Ngii. Ngudn nudc trén luu vire song
Tra Khuc gitr vai trd vo cung quan trong trong
phat trién kinh té - xa hoi cta tinh Quang Ngii.
Tuy nhién, trong nhitng nim gan day, tac dong
ctia bién d6i khi hau da gdy ra nhiing hau qua
nghiém trong, anh huong dén doi sdng kinh té
va xa hoi cua nguoi dan trén luu vuc song Tra
Khiic.Vi thé viéc nghién ciru tic dong cua bién
d6i khi hau dén céac dic trung thiy van trén luu
vue song Tra Khuc 13 hét stc can thiét. Két qua
nghién ciru cung cip co so khoa hoc va thuc tién
cho céac nha quan ly, cac nha hoach dinh chinh
sach xéac dinh chién lugc phat trién kinh té bén
virng va dam bdo an sinh xa héi, xay dung cac
giai phap giam nhe va han ché nhiing tac hai ctia
chung.

Luu vuc song Tra Khuc c6 dién tich luu vuc
tinh dén cura ra 1a 3,240 km? chiém 55,3% dién
tich ty nhién cua tinh. Bao gdom dién tich dat dai
cac huyén, thi: Son Tinh, Son Ha, Son Tay, Tu
Nghia, Nghia Hanh, Thi xa Quang Ngai va mot
phan cta huyén Minh Long, Kon Plong (Kon
Tum). Phia Bic giap: Luu vuc Tra Bong. Phia
Nam giap: Luu vue song V¢. Phia Tay giap: Luu
vuc séng Sé San. Phia Pong gidp: Bién.

Luu vuc song Tra Khtc c6 mat do ludi song
0,39 km/km?, d6 cao binh quan luu vuc 558 m va
d6 dbc binh quan Iuu vuc 18,5%. Song Tra Khiic
¢6 dang canh cay véi 9 phu luu cap I, 5 phu luu
cap I1, 5 phu lwu cép I1I va 2 phu luu cép IV.

Dia hinh ctia luu vuc c6 dang thap dan tir Tay
sang Dong va kha phc tap nti va dong bang xen
k& nhau, chia cit dat dai thanh nhiing canh dong

nho nam doc theo cac thung ling.

Vé khi héau, luu vuc song Tra Khuc thudce
ving khi hau nhiét d6i gi6 muia noi chi tuyén va
¢6 2 mua rd rét: mua mua tir thang 9 dén thang
12, muia khé tir thang 1 dén thang 8. Nén nhiét o
cao, trung binh niam khoang 24 - 26°C, tong
lugng mua nam vao loai trung binh: 2000 - 3500
mm véi lugng bdc hoi trung binh nam vao
khoang 800 - 900 mm.

2. S6 liéu va phwong phap nghién ctru

2.1. Co 6 Iy thuyét mé hinh

Mo hinh SWAT duoc phat trién tir nhitng nam
90 cua thé ky trude voi muc dich dy béo nhimg
anh huong cua thyc hanh quan 1y s dung dat
dén nudc, sy bdi léng va lugng hoa chét sinh ra
tor hoat dong nong nghiép trén nhitng luu vuc
rong 16n va phuc tap trong khoang thoi gian dai
[3]. Mot trong nhitng mo-dun chinh ctia mo6 hinh
nay la mo phong dong chay tr mua va cac dac
trung vat 1y trén luu vuec.

Co sé tinh todn dong chay dugc st dung
trong mo6 hinh SWAT duoc dya vao phuong trinh
can bang nudc.

SMf, = WG + Z(RM_,, — Dourg — Ba —Woasy — Qg )
=L

Trong do:

- SWe la téng luong nudc tai cudi thoi doan
tinh toan (mm);

- SWo: 1a tong luong nudc ban dau tai ngay
thr i (mm);

- t: 1a thoi gian (ngay);

- Ruwy: 12 50 tong lugng mua tai ngay thu i
(mm);

- Quurt: 12 tong lwong nudc mit ctia ngay thi i
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(mm); ) ngay thir i (mm);
- Ea: 1a lugng boc thoat hoi tai ngay thu i - Qe 12 86 lugng nudce hdi quy tai ngay thir i
(mm); (mm).

- Wseep: 1a Iugng nudc di vao tang ngam tai

=

e e d

-
e L
1 P -
Gl CHL
[ e T 1 Cievig 1nilis - Vrvivrsry paril
W Trmm TV wxi bk Song sl - Vool Al mmpen by
W T T ds emdim il Tan sbing i D b My
A Trmes b g ] i Tlhim i i p———— ey 00
B il Tim bien N FNS Tirs i — Uiy b

Hinh 1. Ban do mang lwdi séng ngoi va lwdi tram khi twong thiy van [3]

2.2. 86 liéu sir dung - S6 liéu khi tugng bao gdm nhiét do khong

S6 liéu dau vao mo hinh bao gom s liéu  khi tbi cao va nhiét do khong khi toi thap.
khong gian va s6 liéu thudc tinh. - S6 liéu thuy van bao gdm luong mua trung

Céc ban d6 duoc ding dé tinh toan bao gdm:  binh ngay va luu lugng trung binh ngay.

- Ban d6 DEM luu vuc song Tra Khuc. S liéu dong chay theo ngay tir 1980 dén

- Ban d6 sur dung dat luu vuc song Tra Khic 2001 dugc lay tir trung tim tu liéu qudc gia tai

- Ban d6 mang lu6i song subi. tram thuy van Son Giang cua luu vuc song Tra

- Ban d6 hé thong ludi tram do khi tugng, Khuc. B s6 liéu nay dugc phan chia thanh 2 giai
thuy van. doan 1980 - 1990 va 1991 - 2001 dé hiéu chinh

Céc s6 liéu thudc tinh bao gdm: va kiém dinh tuong tng.

BAN BRI EINH LUU T 086G THA RHLL Bl % B L B 1 LU SO LA BRHL
"'“"---"---"'-"'.'"-:" Tﬂ-mm"ﬂ:mwr“ﬂ:'"r":‘
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=
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TS RS0 TR AT L1 WV R0t TRA KT T I A IS L Sl 1 ILL R e
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oL om ]

Hinh 2. Nguén dir liéu dau vao (a) Pia hinh; (b) Loai ddt; (c) Sir dung dat va ban do phan dinh
lwu viee song Tra Khuc

2.3. Quy trinh thuc hién

| Thothip e ¥ b Lin |

g ¥ i ¥ ¥
Efn a4 Tia i 3 Ein dd thi Ditd Lign thed Lupa harmg ding
hirh i T nhnathz tift chiy thoge T
f| ®yDEn | I W
T Ty A g E:'&Jideép otk lifa
e divh ding f[it."f[ﬁi."fiﬁdﬁl: i who
iy T b 4
¥ Dih nghth o wi Bih gif 1o ik
Birh nghth o thity win ¥
A hoa waze A
i Bhdim Heh foma v i thory
7 e Chay md bk W
Tih todn thing Chip rhin T4
% tin haa e chivh xie
== khfing
N |

FhSn Db Imive !
l\ ! ch
LLDC

3. Két qua va thao luan mo hinh:

3.1. Hi¢u chinh va kiém dinh mé hinh _ »

Pé danh gia sy phu hop giita tinh toan va 7 _ [ B (=017, = ) an
thuc do trong bdo cdo str dung hai chi tiéu la \_ll|.‘:_'.=-_1.'._|l_ﬁ:r u'x:'_- T

R2 va NSI dé danh gia két qua tinh toan cua

Bdng 1. Mirc d6 mé phong ciia mé hinh tiwong iing chi sé R2

R -1 oy -0 L5-0L7 n3-0s
I 6 md phins Tét [Ehi Trungbinh [{ém
Chi s6 Nash - Sutcliffe (NSI) ciing duoc sir Trong do6:
dung dé danh gia do tin cay cia mo hinh SWAT O: gia tri thuc do (m?%/s);

bang cach so sanh hai qua trinh dong chay thuc {J): gié tri thuc do trungbinh (m?/s);
do va tinh toan. P: gia tri mo6 phong (m¥/s);
NS 1— EE:'.‘ [t '.—t.}: oy n : s luong gia tri tinh toan.
Ei=s 10i=0) 3.1.1. Giai doan hiéu chinh (1980 - 1990)
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O tinh io 40 (m? 5)

0 200 400 600 00 1000 1200 14000
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Hinh 3. Tuong quan giita lvu lwong tinh toan va thuc do tai
tram Son Giang giai dogan 1980 - 1990
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Hinh 4. Duong qua trinh luu lwong tinh toan va thyc do tai
tram thuy van Son Giang giai doan 1980 - 1990

Nhan xét: Két qua tinh toan gitra luu lwong quan theo chi tiéu cua Nash = 0,81.

thuc do va luu luong tinh toan cho hé s6 twong 3.1.2. Giai doan kiém dinh (1991 - 2001)
2000
"~ »
"E 1600 ry y=1.133- 85.22

il F= 0 859
= 1200 ‘—*
L ]

u] 500 1500

G ilowe o (g

Hinh 5. Tuong quan giita lvu lwong tinh toan va thuc do tai
tram Son Giang giai dogn 1991 - 2001

Lounm heomz (]

190541
194547

Hinh 6. Duong qua trinh luu luong tinh toan va thyc do tai
tram thuy van Son Giang giai doan 1991 - 2001
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Nhan xét chung

Qua trinh hiéu chinh va kiém dinh b6 thong
s6 ctia mo hinh cho luu vuc song Tra Khiic voi
vi tri kiém dinh duoc ly tir luu lugng thue do
tai tram Son Giang. Két qua danh gia sai $6 luu
lwgng tinh toan va thyuc do theo chi s Nash déu
trén 0,8, dat két qua kha tét. Do dé s& ap dung
tinh toan cho luu vuc song Tra Khtc véi kich
ban da lua chon.

3.2. Pdnh gid tic dong ciia BPKH déi vdi
dong chay

3.2.1. Lura chon kich ban Bién doi khi hdu

Cac kich ban BDKH duoc lua chon tir “Kich
ban bién ddi khi hau, nudc bién dang cho Viét
Nam” cua B Tai nguyén va Mo6i truong nam
2012 [1]. Luu vyc song Tra Khc lua chon kich
ban B2 (kich ban phat thai trung binh) lam kich
ban dé danh gia sy thay d6i dong chay do anh
huong cua BDKH.

NGHIEN CUU & TRAO POI

3.2.2. Ap dung kich ban B2 danh gid sw thay
doi dong chay luu vuc song Tra Khuc tai tram
Son Giang

Tinh theo kich ban B2 4p dung cho chudi thoi
gian tr nam 1980 - 2030, ta xét dong chay trong
2 giai doan 1980 - 1999 va 2008 - 2030 thi dong
chay trung binh ndm trén toan bo hé théng séng
Tra Khtc c6 xu hudng tang theo thoi gian, luu
luong binh quan nam ciing ting tuyén tinh theo
thoi gian. Nhin vao hinh 7 cho thdy sy ting dong
chdy ndm theo cac thoi ky.

Tai tram Son Giang, gia tri luu luong dong
chdy trung binh ndm giai doan 1980 - 1999 dat
258,6 m¥/s, giai doan 2008 - 2030 thi dat 283
m?¥/s, tang 24,3 m3/s (9,4%).

Su thay d6i gié tri luu lugng dong chay trung

binh thang tai tram Son Giang dugc trinh bay
dudi hinh 8.

4000

FJoo

o 3000

w S00

- 200

'E 1500

1000

s00

Hinh 7. Thay déi gid tri dong chay trung binh nam giai doan 2008 - 2030 so véi giai doan
1980 - 1999 tai tram Son Giang

W 19801999

1 2 3 4 3

-]

7

M 2008- 2030

Thing

[ a pin] 11 12

Hinh 8. Thay déi gid tri dong chay trung binh thang giai doan 2008 - 2030 so véi giai doan
1980 - 1999 tai tram Son Giang
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Bang 2. Théong ké gid tri dong chay trung binh thang tram Son Giang

Thine 1 2 El 4 5

T i 3 10 11 12

1780-

1993 M6 45,3

34,7 | 63,0 | 1319

1411

1462 | 1366 | 2204 | 5269 | 5950 | 3926

03-
2030

2.6 | 25,7 | 6.8 | 574 | 1163

1674

1979 | 2095 | 235.6 | 45,7 | 6394 | 4219

S6 ligu gia tri luu lugng dong chay trung binh
thang tai tram Son Giang:

Quan sat trén hinh 8 va bang 2 ta c¢6 thé thdy
mirc d6 bién d6i manh cua luu lugng dong chay
trung binh thang. Theo xu hudng bién doi cua
kich ban B2: dong chay thang tdng manh vao
mua Iii, ddng thoi giam vao mua kiét.

Trong giai doan 2008 - 2030, dong chay trong
ca 3 thang mua i (tr thang 10 - 12) tang tr 29,4
m?/s — 118,8 m3/s, ting manh nhat 14 thang 10
(645,7 m3/s) so véi giai doan nén 1980 - 1999.

Mua can thi dong chay giam di (gidm manh
vao nhitng thang ddu mua), tuy luong dong chay
1a khong dang ké nhung lai c¢6 tac dong nghiém
trong do ban than dong chay kiét & khu vuc da
rat thap. Didu nay cho thiy sy thay do6i nhiét do
khong khi 1am gia tang lugng dong chay ton that
do bdc hoi 1én nhiéu. Dong chay mua can giam
tir khoang 5,6 - 20,2 m*/s giam manh nhat 13
thang 2 (25,7 m%/s) so voi giai doan nén 1980 -
1999.

4. Két luan

Nghién ciru budc dau da danh gia duoc tac
dong cua BDKH Ién dong chay luu vuc song Tra
Khic theo kich ban B2 bang mé hinh SWAT. M6
phong luu lugng dong chay luu vuc song Tra
Khuc trong giai doan 1980 - 2001 bang mé hinh
SWAT va kiém dinh m hinh véi s6 liéu thuc do
tai tram Son Giang, két qua dat loai kha (gia tri
R2 va Nash déu trén 0,8) va budc dau di danh
gia dugc tac dong cia BDKH 1én dong chay luu
vuce. So véi giai doan 1980 - 1999 thi gid tri trung
binh luu lugng dong chay nam giai doan 2008 -
2030 tang 9,4%. Dong chay trung binh theo
thang tdng vao mua Il va giam vao mua can.
Dong chay mua 10 tang tir 29,4 m3/s - 118,8 m®/s
so voi giai doan 1980 - 1999. Mua can thi dong
chay giam tir khoang 5,6 - 20,2 m?/s so v&i giai
doan 1980 - 1999. Bai toan di cho két qua tét,
tuy nhién mudn nang cao d chinh xac cia mo
hinh thi can ban d6 DEM, ban d6 tham phu va
ban do st dung dét c¢6 do chinh x4c cao hon.
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APPLICATION OF SWAT MODEL TO ASSESS IMPACTS OF
CLIMATE CHANGE TO THE FLOW OF TRA KHUC RIVER BASIN-
Nguyen Tien Quang, Le Duc Dat
Hanoi University Of Natural Resources And Environment

The Soil and Water Assessment Tool (SWAT) model was used to assess the effects of potential fu-
ture climate change on the hydrology of the Tra Khuc watershed.The SWAT was able to simulate flow
discharge on Tra Khuc River Basin in the period 1980 - 2001 by SWAT model and validation with
measured data at Son Giang station, with good results (with R? and Nash both above 0,8). The study
results show that climate change significantly affects the flow regime Tra Khuc River Basin reflects
the general trend of climate change. Compared to the period 1980 - 1999, the average value of the
flow discharge rate in the period 2008 - 2030 increased by 9,4%. The monthly average flow of the
Basin will increase during the flood season and will decrease into the dry season.

Key words: SWAT model; Climate change, Flow,; Tra Khuc River Basin.
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BIEN POI KHI HAU VA NANG SUAT LUA
TINH QUANG NAM
Nguyén Thj Liéu®, Ngd Tién Giang®

MVién Khoa hoc Khi trong Thay van va Bién d6i khi hau
(®Trung tam Ung dung cong nghé va Bdi dudng nghiép vu Khi tugng Thity van va Mbi truong

phdn cung cdp nhu cau lwong thiee, thue pham va dam bao an ninh leong thuc ciia

Néng nghiép la mot nganh quan trong trong co cdu kinh té ciia tinh Quang Nam, gop

nhén dan. Trong nhitng ndm gan ddy, do anh huong ciia bién doi khi hdu (BPKH) va
sw tdac dong tiéu cuc cua cac hién twong khi hdu thoi tiét cuc doan nhw: bao, lii lut, han han,.. di
danh huong khéng nhé dén bién dong nang sudt lia cia tinh Quang Nam khién nén néng nghiép
dang phai doi mdt véi nhiéu thach thire 16n.Véi kich ban BDKH cdp nhdt RCP 4.5 vao cudi thé ki
21 nang sudt hia Péng Xudn c6 thé giam dén 33% trong khi d6, nang sudt lia Hé Thu c6 thé giam

dén 49%.

Tir khéa: Nang sudt liia va Bién doi khi hqu; nang sudt hia va RCP 4.5.

Mo diu

Trong san xuat nong nghiép ¢ tinh Quang
Nam, lta van 1 nganh san xudt chinh va ngay
cang duoc dau tu, thAm canh nhim tao ra nang
suét cao, mang lai hi¢u qua kinh té 16n. Nam
2014, nang suét lua cua ca tinh 1a 56,86 ta/ha,
tang 21,6% so véi ndm 2005; trong d6 vy Dong
Xuan (59,1 ta/ha); vu He Thu 2014 dat 54,86
ta/ha [4]. Phat trién lta phy thudc nhiéu vao didu
kién thoi tiét, khi hau khu vuc. Khi diéu kién thoi
tiét khi hau thuan loi két hop voi qua trinh tham
canh cao, sé& 13 yéu t quan trong dé thu dugc
nang suét lua cao. Nguoc lai, khi c6 nhitng bét
loi vé thoi tiét, khi hau thi san lugng, nang sudt
lta s& bi anh huong dang ké. Két qua ctia nghién
ctru s& gop phan gitp tinh Quang Nam c¢6 dugc
burc tranh dinh luong vé nganh nong nghiép noi
chung va san xuat lta noi riéng trong bdi canh
bién doi khi hau.

1. Phwong phap va s6 liéu sir dung

1.1. M6 hinh dong thdi

Céc qua trinh hinh thanh ning suét ciy trong
dugc xem xét nhu mot t6 hop ddy du va phire tap
cua cac qua trinh sinh ly, sinh héa ma cuong do
ctia chiing dugc xac dinh khong chi bang nhiing
nhan t6 bén ngoai va nhitng dic diém sinh Iy bén
trong cua cay tréng, ma con ca sy tdc dong qua

lai gitta nhitng qua trinh d6. M6 phong qua trinh
sinh trudng, phat trién va hinh thanh ning suét
clia cdy trong noi chung, laa noi riéng duogce thuc
hién thong qua cac qua trinh: qua trinh quang
hop va ho hép, sinh truong sinh khdi va ning
suit, cac ché do nhiét 4m trong quan thé cay
trong. Nang sudt sinh khéi ciia mot cay tréng
dugc xac dinh bang viéc tich liy sinh khéi trong
qua trinh sinh truong. Ty 1é tich lily sinh khéi
chiu anh huong cha yéu boi qua trinh quang hop
(buc xa) trong mot pham vi nhiét do t61 wru. Thoi
han cua ting truong ddi véi mot gidng gan nhu
khong ddi, phu thudc vao tong nhiét do va thoi
gian chiéu sang (dic biét trong giai doan nd hoa).
Céac mo hinh CERES c¢6 thé mé phong cho lta
mi (Triticum aestivum L.), ngd (Zea mays L.),
lua (Oryza sativa L.), lia mach (hordeum vul-
gare L.), lta mién (sorghum bicolor L.), va ké
(Pennisetum americanum L.) dugc tap hop trong
mo hinh DSSAT. O dang tong quat nhat, tong
sinh khdi (BT) ciia mt cdy trong 1a tich sb cua
ty I¢ tang trudng trung binh (g) va thoi gian tang
truong (d) [7]:
BT=gxd (1)

Mo phong ning suét bao gdm hai qua trinh
ddng thoi: nang sut kinh té cua cay trong va
ning suét sinh khdi. Nang suat kinh té 1 ty 16 ma
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BT duoc chuyén thanh phan thu hoach. Ty 18 nay
c6 thé giao dong tir 0 dén trén 0,5 tly timg loai,
O tung diéu kién méi truong khac nhau. Qua
trinh sinh trudng cua cdy trong duogc chia thanh
hai pha ddc trung khac nhau la pha sinh truéng
va phat trién hinh théi; pha sinh truéng thé hién
ty 1& phan chia sinh khi cho timg b phén cua
ciy trong, phat trién hinh thai dé cap dén thoi
gian bat dau va két thuc su phat trién ciia cac bd
phan co quan thyc vat trong chu ki doi sdng thuc
vat. Mo hinh hoa céac dac trung hinh thai nhim
cung cap mot ude lugng vé cac b phan cua ciy
trong (nhu 14, than, &, s6 14, chidu cao...). Tong
nhi¢t d§ dong vai trod quan trong trong qua trinh
hinh thanh ciing nhu tudi ciia ching. Toc d6 sinh
truong cua ching phu thudc vao diéu kién b
Xa.

Trong DSSAT, cay trong dugc chia thanh 9
pha sinh truédng khac nhau phu thudc vao ting
loai cay tréng. Nhiét do htru hi€u duoc coi la thoi
gian sinh trudng cta cay trong (voi tong nhiét
trén 9°C) [6].

Td = sum (Ta - Tb)

Trong do:

Td: Téng nhiét d0 hitu hiéu; Ta: Nhiét do
khong khi trung binh ngay; Tb: Nhiét d9 ti thap
sinh vat hoc (DSSAT quy dinh 1a 9°C).

Tang truéng Tong sinh khdi (PCARB) dugc
xac dinh theo cong thuc:

PCARB = RUE x IPAR

Trong do:

RUE: bién vat hau; IPAR: ty 1€ luong buc xa
ma cay trong hap thu.

Thuc té, téng lugng sinh khéi mot ngay thu
dugc thuong thip hon gia tri 1y thuyét do anh
hudng cua cac diéu kién ngoai canh. Do do6:

CARBO =PCARB x min (PRFT, SWDF1,
NDEF], 1) 4)

Trong do:

CARBO: tong lugng sinh khdi thuc té;
PCARB: tong lugng sinh khéi 1y thuyét; PRFT:
anh huong cua diéu kién nhiét do; SWDF1: anh
huong cua diéu kién vé nuéc; NDEFIL: anh
hudng cua diéu kién dinh dudng (Nito).

Dién tich bé mat quang hop dbi véi thue vat

2

3)
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chinh 1 tong dién tich 14. Téng dién tich 14 duoc
xac dinh thong qua dac trung hinh dang 14 va
tong s6 phién 14. Tong s phién 14 tiém ning
duogc xac dinh theo cong thure sau:

PLAM = 6000 x exp[ -10.34 x exp( - PLC x
LN)] (5)

Trong do:

PLC: hang s thyuc nghiém; LN: s6 phién 14.

SH phién 14 thuc té duge xac dinh theo cong
thure:

PLAGM =PLAMO x min(TEMF, SWDF2,
NDEF2) (6)

Trong do:

PLAMO: tiém ning toc do tang truong dién
tich 1a; TEMF: anh hudéng cua diéu kién nhiét do;
SWDF2: anh hudng cua diéu kién vé nudc;
NDEF2: anh huéng cia diéu kién dinh dudng
(Nito).

S6 nhanh duoc xac dinh theo cong thuc:

PTF = SWMIN/STMWT x 0,35 + 0,65 (7)

Trong do:

SWMIN: s6 nhanh téi thiéu (néu cay trong
khong bi chét hodc giéng khong dé nhanh hodc
chinh 14 ty 1& cay trong khi bat ddu mo phong);
STMWT : tong sinh khdi than.

Trong qua trinh mo6 phong sinh truong phat
trién va hinh thanh ning suit, “bé chira” hay sb
hat dugc mo phong trudc, tiép theo la qua trinh
tich lily chat kho cho hat. Qua trinh tich liy mdi
hat dugc tinh toan theo budc thoi gian ngay.

1.2. 86 li¢u sir dung

* Dir liéu khi hau: Cac dir liéu khi hau duoc
sir dung dé tinh toan bao gdbm: lwong mua trung
binh ndm, nhiét do trung binh ndm, nhiét do tbi
cao, nhiét do tbi thép, téng luong burc xa cua thoi
ky 1980 - 2014. Cac dir liéu khi hau cho thoi ky
co s¢ (1986 - 2005) va dir li¢u khi hau theo kich
ban bién ddi khi hau va nudc bién dang cho cac
thoi ky (dau thé ki, gitra thé ki va cudi thé ki) cua
kich ban RCP 4.5 duoc lay tir Vién Khoa hoc Khi
tuong Thuy van va Bién ddi Khi hau. Cac dit liéu
mo ta ning suat laa cua 2 vy Dong Xuén (tir
thang 12 dén thang 4) va vu Hé Thu (tir thang 5
dén thang 9) v6i chudi ning sudt laa thé hién cho
thoi ky co s¢ 1986 - 2005 [5].
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* Dit liéu thd nhudng: Loai dét duoc cac tac
gia lya chon dé dwa vao mo hinh 1a dat dic trung
trong san xudt nong nghiép tai dia ban nghién
ctru d6 1a dat VN 53, duoc thu thap tai Thon An
Thanh, Xa Binh An, Huy¢n Thang Binh, Tinh
Quang Nam, vd&i toa do dia ly (vi do: 15° 38”30~
B; kinh d¢: 108° 26’ 20” b). bac diém cua dat
dugc trinh bay trong bang 1:

Badng 1. Pdc trung phau dién dat VN 53

Tang dat Do sdu (cm)
Ap 0-20
AB 20- 30

B 30-55
Cl 55-90
C2 90 - 125
C3 125 - 160

Nguon: Vién Nong héa thé nhuwéng

* Dir liéu cdy trong: Phan mém DSSAT c6 thé
mo phong dugc céac loai cdy lvong thyc nhu: lha
nudc, lta mach, lta mi, ngo, san, ké...; cay léy
cu (se“'m, khoai); cay ho dau (dau tuong, dau xanh,
lac...); cay khac (mia, huéng duong, ca chua,
dong co...). Trong nghién ctru nay, cac tic gia
chon cdy lua nudc dé mod phong. Gidng lta duge
lira chon dé tinh toan 1a giéng lua IR64, sau d6
dugc hiéu chinh cac hé s6 cho phtt hop véi ning
suét trung binh tinh. Day 1a gidng lta thuan, co
thé gieo trong dugc & cac ving khi hau khac
nhau [6].

2. Két qua va thio luin

2.1. Xu thé bién déi khi hiu

2.1.1. Xu thé nhiét do

Dé xem xét xu thé bién doi cua nhiét do va
luong mua tai Quang Nam, sir dung s liéu quan
trac nhidu nim ctia Tam Ky va Tra My. Trong
giai doan tir 1980 - 2014. Két qua cho thay:

Tai Tram Tam Ky: Nhiét d6 trung binh nam
thoi ky 1980 - 2014 co dau hiéu ting nhe
(0,41°C); nhiét do téi cao tang (1,1°C), nhiét do
t6i thap tang (0,4°C). Tai Tra My, nhiét do trung
binh nam thoi ky 1980 - 2014 tang nhe (0,8°C);
nhiét do tdi cao tiang (0,6°C), nhiét do téi thap
tang (0,5°C).

NGHIEN CUU & TRAO POI

Vao thang 1 (thang dac trung cho mua dong)
tai Tam Ky va Tra My déu c6 S (d6 léch chuan)
12 0,9°C, thang 7 (thang dac trung cho mua he) 1a
0,5°C va chung cho ca nam 1a 0,3°C. Sr (bién
sufit) tuong ung cho cac thang 1,7 va cad nam &
Tam Ky lan luot 14 4,2%, 1,7% va 1,3%, con &
Tra My la 4,5%, 1,9% va 1,3%. Nhu vay, nhin
chung ¢ Quang Nam, muc do bién d6i ctia nhiét
do, xét vé tri sb tuyét dbi hay bién suit, tuong
d6i 16n trong muia dong, nho hon trong mua heé
va ca nam thi mirc d6 bién doi 1a khong nhiéu.

2.1.2. Dién bién ciia heong mura

Tai Quang Nam, vao cadc mua trong nam,
luong mua c6 sy khac nhau rd rét. Mua dong (tu
thang 12 - 2); mua xuan (tr thang 3 - 5); mua he
(tir thang 6 - 8); muia thu (tir thang 9 - 11). Cu thé
nhu sau:

Tai tram Tam Ky: lvong mua trung binh nam
thot ky 1980 - 2014 dao dong trong khoang tur
1577,3 mm (1988) dén 4380 mm (1999). Luong
mua c6 sy phan hoa va thay doi gitra cac mua
trong nam. Vao thoi ky mua dong, lugng mua co6
xu huéng giam (-0,8 mm/nam), lugng mua co
xu huéng tang vao thoi ky mua xuan (1,0
mm/nam), mua he (1,6 mm/ndm), mua thu (0,9
mm/nam). Tai tram Tra My: lugng mua trung
binh ndm thoi ky 1980 - 2014 dao dong trong
khoang tir 2783,9 mm (1989) dén 5468,4 mm
(2005). Luong mua c6 xu hudng tang vao thoi
ky mua he, mua xuan, mua dong, giam vao thoi
ky mua xuan. Vao thoi ky mua dong, mua xuan
lugng mua c6 xu hudng ting lan luot 1a 0,4
mm/nam va 0,5 mm/nam. Tuy nhién, tai tram Tra
My lugng mua trong thoi ky mua heé va mua thu
lai c6 xu hudng giam.

Trong giai doan tir 1980 - 2014, luong mua
trung binh nam tai tram Tam Ky c6 xu huéng
tang (0,2 mm/ndm). Vao thoi ky mua xuan, mua
h¢ va mua thu lugng mua dao dong tur 0,1 dén
1,5 mm/nam, nhung vao thoi ky mua dong lugng
mua lai ¢c6 mua c6 xu hudéng giam (-0,1
mm/nam). Tai tram Tra My, thoi ky 1980 - 2014,
lwong mua ca nam thé hién xu hudng giam (-0,6
mm/nam). Thoi ky mua he, mua thu lugng mua
c6 xu hudng giam tur -0,1 - 0,2 mm/nam va tang
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vao thoi ky mua xuan (0,3 mm/nam) va mua
d6ng (0,1 mm/nam). Nhu viy, c6 thé thay: lugng
mua trung binh ndm va lugng mua cac mua
trong ndm tai 2 tram khi tugng Tam Ky va Tra
My ¢6 xu hudng bién dbi trai nguoc nhau; giita
cic mua sy bién doi lugng mua cling khac nhau
trong thoi ky 1980 - 2014.

2.2. Kich ban Bién doi khi hdu

Theo kich ban RCP4.5, vao giita thé ky 21,
nhi¢t dJ trung binh ndm ¢ tinh Quang Nam tang
khoang 1,4°C va 1,8°C vao cudi thé ky 21. Dbi
vo1i téng lugng mura, theo kich ban RCP4.5, vao
giita thé ky 21, lwong mua trung binh nimco6 xu
thé ting, murc tang khoang 6,7% so véi thoi ky
co so. Bén cubi thé ky 21, tong luong mua trung
binh ndm c6 thé tang dén 11,7%. [5]

2.3. Anh hwéng ciia bién doi khi hiu dén
néng sudt liia

La d6i tugng san Xut tryc tiép trong diéu
kién ty nhién, nang suat cay trong néi chung, laa
n6i riéng phu thudc rit nhiéu vao diéu kién thoi
tiét khi hau. Khi gap diéu kién thuan loi, s& 1a
yéu t6 co ban giup cho qua trinh sinh truong,
phat trién duogc thuan loi. Dbi vé6i laa, thoi ky
gieo sa, nhiét d¢ thich hop nam trong khoang 20

Tafha
)
;
v
ll' \
\
A

———-Cd naém

<=+ Lua 48ng xuan

- 35°C, téng sb gio néng trén 700 gid. Thoi ky dé
nhanh, nhiét d6 thich hop nhat 1a 25 - 32°C, nhiét
d6 thap hon 16°C va cao hon 38°C déu khong
thuan loi. Thoi ky trd bong, 1am hat yéu cau
nhiét d6 tot nhat 1a tir 28 - 30°C [2].

Nghién ctru chudi ning suét lta tir 1999 -
2014 tai tinh Quang Nam céc tac gia nhan thy
¢6 nhiéu bién dong, dac bi¢t trong vu Dong
Xuan. Tuy xu thé ning suit Ita ludn ting do ap
dung ki thuat tham canh trong qu4 trinh san xuat
nhu: sir dung cac giéng lta co chat luong va ky
thuét canh tic mai, tién tién. Nhung trén thuc té
thi nhiéu nim ning suat lia Péng Xuan tinh
Quang Nam giam, nguyén nhén do cac diéu kién
thoi tiét bat loi gdy ra, dic biét 1a anh huong cta
BDKH. Cu thé, nang suat lta Pong Xuan ¢ tinh
Quang Nam giam, giam manh trong cac nam:
2005 so vdinam 2004 (giam 0,4 ta/ha); 2008 so
v612007 (giam 9,5 ta/ha); nam 2011 so v61 2010
(giam 3,6 ta/ha). Nang suat lia Dong Xuan lién
tuc gidm to nam 1999 - 2004 (giam 1,4
ta/ha/nam), dén nam 2005 thi khong con san Xuét
nira. Nang suat lia Hé Thu nhin chung it bién doi
hon, nam 2009 so v4i 2008 (giam 2,6 ta/ha) [3]
(hinh 1).

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

—NudnHE  —— - HE&Thu

Hinh 1. Bién trinh nang sudt hia tinh Quang Nam

2.3.1. Hiéu chinh cdc théng sé ciia mé hinh

DPé mo phong duoc ning suét lua trung binh
tinh theo cac vu, trén co s& chudi s6 liéu khi
tuong va nang suit thu duoc, tién hanh hiéu
chinh bo tham s6 gidng IR64 véi yéu cau thong
s6 ddu ra (nang suat) phii hop nhat trong khung
thoi vu chinh cia vy Bong Xuan va Hé Thu
(bang 2).

TAP CHi KHi TUQNG THUY VAN

Bang 2. H¢ so sinh hoc cua cay lua

Thamsd | Giatri | Thamsd | Giatri
Pl 500 Gl 60
P2R 160 G2 0.025
P5 450 G3 1
P20 12 G4 4

Ghi chu: Pl: téng nhiét do hiru hiéu giai dogn phat trién
thiee vat; P20: thoi gian quang hop dai nhat; P2R: thoi
gian sinh triecong cham lai cho moi gio nhiét do cao hon
P2R; P5: thoi gian sinh truéng tir lam hat dén chin sinh
Iy; G1:tiém ndng s6 nhanh; G2: trong heong 1 hat; G3:
hé s6 dé nhdanh; G4: hé s6 anh hwong nhiét do.
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Trong nghién ctru, nhom tac gia da xac dinh
dugc sai s6 lién quan dén viéc mo phong ning
suét laa Pong Xuan va He Thu véi sai s6 c6 thé
chép nhan duoc, cu thé vu bong Xuan (0,63
ta’ha); vu Heé Thu (0,45 ta/ha). Tuy nhién, két
qua mo phong trong ca hai vy Bong Xuan va He
Thu déu thap hon so véi thuc té (bang 3).

Badng 3. Pdnh gid mirc dg sai s6 cgfta mo hinh
trong qud trinh mo phong nang sudt lua tai tinh

Quang Nam
Chi tiéu Pong Xuéin H¢ Thu
ME -0.09 -0.23
MAE 0.63 0.45
RMSE 0.94 0.54

Ghi chii: ME: sai s6 trung binh; MAE: sai s6
tuyét doi trung binh.

RMSE: sai s6 can binh phirong trung binh

2.3.2. Du tinh theo cac kich ban

Nhom tac gia da tinh toan thay doi nang suat
cho cé hai vy lua BPong Xuan va He Thu trong
toan tinh, v4i gia dinh khong ¢ su thay doi vé
gidng, cach thirc cham soc, ngay gieo trong, dat,
ché d6 nudc tudi ma chi co su thay doi cac yéu
t khi hau vé nhiét do, luong mwa, d6 am, s gid
nang do BDKH. Két qua cu thé nhu sau:

Vu Déng Xuin

Ning suat lGa thé hién rd xu thé giam & cac
thoi ky tir dau thé ky (2016 - 2035); dén giira thé
ky (2046 - 2065) va cudi thé ky (2080 - 2099)
theo kich ban RCP 4.5. Vao thoi ky dau thé ky
21, nang suat lta giam 11% so véi thoi ky co sd;
dén giita thé ky 21, ning suat laa giam 21% so
v6i thoi ky co s va vao giai doan cudi thé ki 21,
ning suét laa giam 33% so v4i thoi ky co so.
Nhu vy, theo thoi gian, ning suit laa co xu
hudng ngay cang giam manh (giam 10% tir dau
thé ky so voi gitra thé ky va 22% tir dau thé ky
cho dén cudi thé ky) - hinh 2.

Vu Hé Thu

Ciing giéng nhu laa BPong Xuan, lua Hé Thu
tai Quang Nam, do tac dong cua BDKH nén
nang suét laa thé hién rd xu thé giam. Tuy nhién,
ung voi tung thoi ky cua kich ban BDKH
RCP4.5 thi sy ting, giam cua ning suit lua co
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su khac nhau tir dau thé ky (2016 - 2035); dén
giita thé ky (2046 - 2065); va cudi thé ky (2080 -
2099). Vao thoi ky dau thé ky 21, ning suat lua
giam 21% so v&i thoi ky co so; dén gitra thé ky
21, nang suét laa giam 36% so vai thoi ky co so
va vao giai doan cudi thé ki 21, ning suat lta
giam 49% so vai thoi ky co sd. Nhu vay, theo thoi
gian, nang suét laa vu He Thu ciing c6 xu huéng
ngay cang giam manh (giam 25% tir dau thé ky so
v6i gitra thé ky va 28% tir dau thé ky cho dén cudi
thé ky so véi thoi ky co so) - hinh 3.

Péng Xuan

0%
DAU|
-5%
-10%
-11%
15%
-20%
-21%
33%

-30%

-35%

Hinh 2. M6 phong ndng sudt hia vu Péng Xudn
tinh o Quang Nam theo kich ban RCP 4.5 so voi
thoi ky co so (1986-2005)

Hé Thu
0%
cuol
-10%
20%
-21%
3%
A0% -36%
500
-49%
-60%

Hinh 3. M6 phong nang sudt liia vu Hé Thu tinh
0 Quang Nam theo kich ban RCP 4.5 so voi thoi
ky co so (1986 - 2005)

Két luan

Bién doi khi hau da, dang va s€ xay ra trén
dia ban tinh Quang Nam. Két qua mo phong tir
mo hinh DSSAT cho thay, ning suat lta s& giam
0 ca vu bong Xuan va Heé Thu theo kich ban
bién d6i khi hau RCP 4.5.Vao cudi thé ki 21
ning suat laa Pong Xuén c6 thé giam dén 33%
trong khi dé, nang suat laa Hé Thu co thé giam
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dén 49%. Trong nghién clru nay, cac tac gia chi
tién hanh nghién ctru anh hudng ctia Bién doi khi
hau dén ning suat lta v6i gia dinh 1a ky thuat
canh tac, ché do bon phan, trinh d¢ tham canh,
cong nghé sinh hoc 1a khong doi.

Két qua dua ra birc tranh vé nguy co tac dong
cia BDKH dén nang suét laa o ca hai vu (Pong
Xuan va Hé Thu) & Quang Nam, gop phan gitp
tinh Quang Nam c6 dugc cai nhin toan dién hon

vé nganh ndéng nghiép noéi chung va nganh san
xuat 1da noi riéng trong bdi canh bién d6i khi
hiu. Voi nhitng dinh luong vé tic dong cua
BDKH, s& gitp cac nha hoach dinh chinh sach
c6 dugc nhitng phuong an thich tmg phu hop
hon trong twong lai, nham giam thiéu nhiing thiét
hai c6 thé gay ra cho nganh néng nghiép do bién
ddi khi hau.
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ASSESSING THE IMPACT OF CLIMATE CHANGE
ON RICE PRODUCTIVITY IN QUANG NAM PROVINCE

Nguyen Thi Lieu®, Ngo Tien Giang®

Plnstitute of Meteorology, Hydrology and Climate Change
@Technology Application and Training Center for Hydro - Meteorology and Environmen

Abstract: Agriculture in Quang Nam is seen as a key sector in the economic structure of the
province, contributing to providing food demand and ensuring food security of the people. How-
ever, in recent years, due to the impact of climate change and the adverse impact of extreme weather
phenomena such as storms, floods, droughts, etc., rice productivity of Quang Nam have faced many
difficulties and big challenges. According to climate change scenarios updated, the results showed
that in Quang Nam province, at the end of the 21st century, rice yields in winter spring reduce to 33%
and in summer autumn is 49% with scenario RCP4.5.

Keywords: Rice yields and climate change; rice yields and RCP 4.5.
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ANH HUONG CUA BIEN POI KHi HAU VA QUA TRINH
PO THI HOA PEN MUC NUOC TREN
HE THONG SONG SAI GON - PONG NAI

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

uc tiéu ciia nghién ciru nay la danh gia sw thay doi muc nuede trén hé thong song

{- \ jz Sai Gon - Pong Nai do cdc anh hwéng tong hop ciia mue nwée bién ddng, nao vét

long dan, san ldp cdc viing triing khu viee ha lweu cho phdt trién do thi va xdy dung

hé thong dé bao. Phirong phdp nghién ciru la diea trén co so ciia phdn tich dao déng diéu hoa va

bude hiéu chinh két qua mé phong miee mede triéu nham xdc dinh nguyén nhén cia sw thay doi muec
niedre. 86 lidu sir dung trong nghién ciru la muc nwde gio- ciia 6 tram quan trdc tir nam 1980 - 2014.
Két qua nghién civu cho thay, do tdc dong ciia myc niede bién dang da lam cho bién dd muwc nude
gitta cdp tan sudt p= 0,1% va p = 99,9% tai tram Viing Tau tang 7 cm. Véi tac dong tong hop ciia
muee nude bién ddng va qua trinh doé thi hoa da lam cho myc nuwdc cao nhat va bién do muc nudc
gitta cdp tan sudt p = 0,1% va p = 99,9% trong song tang cao hon so vdi trén bién, tai Phii An va
Nha Bé mirc tang cua bién do nay twong ung la 35,5 cm va 30,5 cm.
Tir khéa: Phan tich diéu hoa, muc nwée bién dang, do thi hoa.

1. Pat van dé

Hé thong song Sai Gon - Pong Nai 1a mot hé
thdng song 16n thir hai & cac tinh phia Nam. Ha
Iwu cta luu vie nay bao tram khu kinh té trong
diém phia Nam véi nhiéu khu cong nghiép va
cac do thi 16n, day cling 1a khu vuc cé tbc do do
thi hoa va cong nghi¢p hoa cao. Ha luu khu vuc
nay c6 do cao kha thap va dé chiu ton thuong do
anh huong ctia myc nude bién dang.

Khi muc nuée bién dang s& lam cho muyc
nude trong séng ting véi mirc ting c6 thé xap xi
murc ting trén bién. Tuy nhién, theo thong ké
trong bang 1 tir két qua nghién ciru trong bao cao

[1], so v&1 mic dang muc nudc trén bién tai
Viing Tau trong giai doan tir 1980 - 2014 thi murc
dang muc nudc trong song ( A h) c6 nhiéu khac
biét. Ung vdi tan sudt xuat hién P=0,1% (phan
dinh triéu), mirc dang myc nudc trong giai doan
1980 - 2014 cua cac tram trong sOng
(Ahp=0,1%) cao hon kha nhiéu so véi tram
Viing Tau trén bién. Mtrc dang muc nudc véi
P =50% ctia cac tram 1a twong dbi dong déu. Tai
P =99,9% (phan chan triéu), mot sd tram c6 mirc
tang xap xi voi muc ting trén bién, ngoai trir cac
tram Nha B¢ va Phu An lai c6 sy giam muc
nudc.

Bdng 1. Mirc tang myre nude giai doan 1980 - 2014 tai cdc tram quan trdc, cm [1]

Muc nudc thong ké VTl;rlllg Nha B¢ | Phu An Th&gau ]13{1(‘(?: Bén Lirc
Ahy 19 15,2 32,9 34,8 30,1 48,2 42,8
Ahp-500v, 11,1 11,4 13,7 12 14,8 12,8
Ahy_g9.9v, 7,1 -16,2 -8,2 4,8 8,6 10,3

Ahy—g 19, - Ahy99 9, 8,1 49,1 43 25,3 39,6 32,5

Nhu vay, cac déc trung théng ké vé muc nude
theo tan suat xuit hién cua cac tram quan tric
trén khu vuc nay cé su thay d6i dang ké. Cac
nguyén nhan ciia sy thay do6i cac dic trung thong

ké nay co thé do: Muc nudc bién dang [2]; Viéc
xay dung hé thong dé bao, cdng ngan triéu hoic
san lap mat bang lam mét di cac ving chira co
kha ning diéu tiét myc nudc triéu [1], 1am cho
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muc nude dinh triéu ting va chén triéu giam;
Viéc nao vét song Soai Rap cho viéc phat trién
hé théng cang bién nude sau [3], lam tang cuong
kha ning truyén triéu tir bién vao séng ciing nhu
qué trinh rat; Viée phat trién hé thong hd chua
thuong ngudn lam thay d6i luu luong dong chay
[3, 4], dan d&én thay ddi vé ché do muc nude.

Mic du co s6 ha tang ctia hé thong tiéu thoat
nuée da duge dau tu kha 16n nhung tinh hinh
ngap lut trén cac d6 thi khu vuc ha luu hé théng
song Sai Gon - Pong Nai vin gia ting trong cac
nam gan day. Theo cac két qua nghién ctru, tinh
hinh ngap tdng c6 nguyén nhan tor muc nudc
bién dang [1, 5], gia ting cuong d6 mua do
cuong do cua hi€u tng dao nhiét do thi tang
cuong [6], luong tham giam do di¢n tich mat
khong thim ting trong qua trinh d6 thi hoa [7, 8,
9]. Ngoai ra, trén khu vuc ndy mua lon thuong
xuét hién vao thoi ky tridu cuong [1, 7] nén sy
thay doi muc nude véi cac dic diém trén sé lam
cho kha nang tiéu thoat nudc giam va lam gia
ting nguy co ngip lut, do d6 can c6 nhiing
nghién ciru chi tiét vé sy thay d6i muc nudce trén
khu vyuc nay.

2. Phwong phap nghién ciu va so ligu
str dung

2.1 Phwong phadp nghién ciru

Co6 hai phuong phap dugc st dung trong
nghién ctu vé su thay ddi ché do muc nudce 1a
mo hinh thiy luc va phan tich dao dong diéu hoa
thity triéu [2, 10, 11]. Trong nghién ctru nay sir
dung phuong phéap phan tich dao dong diéu hoa
va budc hiéu chinh muc nude triéu. Nghién ctu
nay khong phan tich sy thay doi pha va bién do
clia cac song triéu ma tap trung phén tich sy thay
doi muc nuée tricu. Theo bang 1, do co6 su gia
tang myc nudc ¢ dinh triéu va ha thép muc nuwoc
& chan triéu & cac tram trong song nén can tién
hanh hi¢u chinh myc nudc sau khi phan tich
bang phuong phap diéu hoa. Y nghia cta budc
hiéu chinh nham ting cudng do chinh xéac trong
mo phong muyc nude va phuc vu danh gia dién
bién muc nudc.

a) Xac dinh muc nuwoc trieu

Muec nude tridu duge xac dinh b@fmg phuong

TAP CHi KHi TUQNG THUY VAN

phap phan tich diéu hoa c6 dang sau:

z=7+ Y fH,cos @+ (V,+ uy— q) (1)
in

O day z 1a muc nudce triéu ¢ thoi gian t, zo 1
hang sd; Hi qi, g, fi, (Vo+u): twong tmg 13 bién
dd, van tbe gbc va goc pha ban dau, hé s hiéu
chinh bién d6 va hiéu chinh goc cia song tridu
thrivéii=1,2,..,nvanlasd song. Gia tri cua
fiva (Votu)i phu thudc thoi gian, ndé dugce tinh
toan theo cac ham thién van.

Dé xac dinh cac gia tri H; va githeo phuong
phap binh phuong tdi thiéu, phuong trinh (1)
duoc viét lai dudi dang:

Z=7+ Zn]Ricos( k-6

i=l,n

(2)

R,=fH; (3)
G =g —(V,+u) 4

Pétim Riva &, , biéu thic (2) duoc bién d6i
nhu sau:

Z=7+ Z[Ricos (icosd, )+ R;sin () sing; )] 5)
bat :an
R;cos(¢y) = ay;

(6)
(7)

R;sin(¢) = ay;
khi @6 (5) c6 dang:

Z=7+ i [alicos( Qo) + & sin( qt)] (8)
=

Vi cac phép bién ddi nay phuong trinh (8)
c6 dang tuyén tinh véi cac bién 1a cos(qit) va
sin(qit) va cac hé s 1a aiiva azi.

Phuong trinh (8) s€ dugc giai theo phuong
phap hdi qui tuyén tinh boi (HQTTB), co so cua
phuong phap hdi qui 1a phuong phap binh
phuong tdi thiéu. Tuy nhién dé lwa chon cac song
tridu thich hop, s& sir dung phuong phap hdi qui
tuyén tinh timg buéc (HQTTTB). Phuong phap
HQTTTB ciing twong ty nhu HQTTB, bang
thuét toan quay ma tran cac song triéu duoc lya
chon trong céc budce xdy dung phuong trinh.

Sau khi tim duoc cac hé sb ai; va ax thay vao
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Ehuong trinh (6) va (7) ta xac dinh dugc Riva
i . Thay Riva £, vao phuong trinh (3) va (4)
ta xac dinh dugc Hi va gi. Trong do fiva (Votu);
la céac gid tri phu thudc thoi gian dugc tinh theo
cac ham s6 thién van.

b) Pdanh gid sw thay doi ché dé muwc nuée qua
buoc hiéu chinh myuc nuwoc

Tu két qua xac dinh myc nudce triéu z theo
phuong trinh (1), goi he 12 myc nudc quan tric
tai thoi gian t, ta c6 sai khac gitra muc nudc triéu
va muc nude thuc do Az 1a:

Az=z-h (9)

Khi xac dinh muc nudc voi cac héng s6 diéu
hoa thuy triéu dua trén toan bd do dai chudi quan
tric muc nudce thi khi ¢6 su thay ddi mue nude
s& 1am cho A zthay ddi theo thoi gian. Véi dic
diém cua su thay ddi muc nuée khu vue nghién
ctru 14 dinh triéu ting va chén triéu ha hay Az
phu thudc vao cao trinh myc nudc, gia thiét su
phu thudc nay 1a tuyén tinh ta co:

Az = Az + R (10)

Trong cong thirc nay A; va Ao 1a cac hé s6 hoi
quy dugc xac dinh theo phuong phap binh
phuong t6i thiéu. Dua trén cac gia tri ctia A va
Ao cho ting nam, mirc d6 bién dang thay triéu
dugc danh gia theo thoi gian. Hé s6 A thé hién
su thay doi ctia bién do thuy triéu, két hop gitra
hé s6 A1 va Ao cho ta xu thé ciia myuc nuée triéu.

Véi vige xac dinh sai s6 muc nude triéu theo
cong thire (10), khi ¢6 muc nude triéu sau khi
hi¢u chinh 1a 2’ c6 dang:

7= 2.+ Az (11)

Viéc dénh gia chat lugng phuong trinh (1) va
(11) dugc thong qua cac hé s6 théng ké bao gdm
chi s6 théng ké Fisher, do l1éch cua céac hé so hoi
qui, hé s6 xac dinh, sai sb trung binh va sai s6
16n nhat. Cac chi sé nay ciing 1a cac diéu kién
quyét dinh s song duogc lya chon. So song duogc
lya chon s€ phu thudc vao do dai chudi phan tich
va dic diém cua ting khu vuye.

Ngoai ra chit lugng mé phong dao dong muc
nude con duge danh gia qua cac sb liéu quan tric

NGHIEN CUU & TRAO POI

muc nude ma chung khong duoc dua vao dé xay
dung phuong trinh (1).

2.2 86 liéu sir dung

Céc tram quan tric muc nude duge dua vao
phan tich bao gdm Viing Tau, Nha B¢, Phii An,
Tha Dau Mot, Bién Hoa, Bén Lirc. Vi tri cta cac
tram nay dugc trinh bay trong hinh 1. Dang s6
liu str dung trong nghién ctru 1a muc nudc quan
trac timg gio. Thoi gian cua cac chudi nay 1a tir
nam 1980 - 2014.

Trong chudi sé lidu tir nam 1980 - 2014, sb
liéu dé xac dinh bién do va pha ban dau cua cac
song triéu 13 tit ca cac nam trir cc ndm nhudn.
S6 liéu quan tric muc nudc cac nim nhun duge
giit lai dé kiém dinh d6 chinh x4c cua phuong
trinh (1) va (11).

! | ! | ! I

/ . \ | Tri An
11.14 /! ) ) | — r
;

Tha \ /(D o
~Dau Mot T

/g > ‘
O Bién Hoa

10.94 -
10.8

a |
10.7 Y

10.6+

10.5- |

104+ | 3¢ Vi tri cdc tram quan

tric muc nudc

Viing Tau

T T T T T T T T T
106.3 106.4 106.5 106.6 106.7 106.8 106.9 107 107.1

Hinh 1. Vi tri cac tram do muc nuwoc

3. Két qua va thao luin

3.1 Chit lwong mé phéng mwe nwoc khi
hiéu chinh

Tir s6 lidu quan tric myc nude gio ciia cac
nam khong phai 1a ndm nhuan trong chudi sd liéu
tir nam 1980 - 2014, bién d6 va pha ban dau cta
cac song triéu dugc xac dinh, tir d6 xac dinh muc
nude triéu theo phuong trinh (1) cho tat ca cac
nam. Tur két qua xac dinh muc nudc triéu, cac hé
s6 hiéu chinh su bién dang cua thuy triéu duogc
xac dinh theo phuong trinh (10) cho tirng nam
mdt, tir d6 xac dinh dugc muc nudce triéu hiéu
chinh theo phuong trinh (11).
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H (cm)

——h, Quan tréc

"""" Z', M6 phéng

Goi Ry, Eri 1ahé sb tuong quan va sai sb tuyét
dbi trung binh khi m6 phong muyc nude tridu theo
phuong trinh (1), tirc 1a khong xét dén phan hiéu
chinh cua phﬁn bién dang muc nudc; Rz, Erz1a hé
sO twong quan va sai s6 tuyét d6i trung binh khi

mé phéng muc nude tridu theo phuong trinh
(11), day 1a phuong trinh da xét dén sy hiéu
chinh cta phan bién dang thay tridu. Két qua
kiém nghiém dugc trinh bay trén bang 2.

Bang 2. Két qua kiém nghiém mé phong muc nuede

He s6 Tram quan tric

.-, | Ving s , Tha Dau | Bién Lo
danh gia Tau Nha Be | Phu An Mot Hoa Bén Luc
R, 0,983 0,972 0,968 0,956 0,935 0,955
R, 0,987 0,983 0,980 0,975 0,958 0,971
Ry-R; 0,004 0,011 0,012 0,019 0,023 0,016
Er, 12,6 15,6 15,8 15,3 225 15,1
Er, 11,3 13,9 14 13,7 174 134
Er,-Er, 1,3 1,7 1,8 1,6 5.1 1,7

Két qua tir bang 2 cho thiy véi muc nudc da A =at+b

dugc hiéu chinh phan bién dang thuy tridu thi
chat luong md phong ¢ sy gia ting vai sai sd
trung binh giam tir 1,3 - 5,1 cm, hé sb tuong
quan tang tur 0,004 - 0,023. Trong céc tram nay
thi Viing Tau la tram c¢6 murc giam sai s6 nho
nhat va hé sb trong quan tang it nhat.

3.2 Phén tich cdc hé sé bién dang muc nuwéc

a) Hé s6 A;

Tir phuong trinh (10), hé s6 A; cho ta xu thé
ctia bién d6 muc nude. Tir két qua tinh toan hé sb
Ai cho timg nam, phuong trinh biéu dién xu thé
duong A; ¢ dang tuyén tinh nhu sau:

(12)

Trong phuong trinh trén thi a va b 1a cac h¢
s, t1a thoi gian tinh bang nam. Két qua xac dinh
cac hé s6 a va b trong phuong trinh nay dugc
trinh bay trong bang 3 va minh hoa trén hinh 3.
Két qua trén bang 3 cho thiy, tram Viing Tau co
hé sb a va hé s6 xac dinh R? kha nho, hay xu thé
ctia A trén bién la khong 10 rét. Ngoai trur tram
Viing Tau, cac tram trong song déu c6 R2> 0,5
vaa>0,001. Piéu ndy c6 nghia rang xu thé tang
ciia A1 1a kha 13, rd nhét 1a d6i véi tram Nha Bé
va Phu An, tai hai tram nay R*> 0,85, a> 0,0025.

Bdng 3. Hé 56 phwong trinh ciia dwong xu thé A; voi s6 liéu tie nam 1980 - 2014

Tram quan tric
Hé sb Viing . , ThuDau | Bién A«
Tau Nha Bé | Pha An Mot Hoa Bén Luc
a 0,00051 | 0,00280 | 0,00253 | 0,00186 | 0,00108 | 0,00105
b -0,9879 -5,591 -9,283 2,155 -12,115 -6,939
R? 0,304 0,852 0,882 0,678 0,713 0,735
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Hai tram Nha B¢ va Phii An ndm trong khu
vuc c6 qua trinh do6 thi hoa nhanh. Tai khu vuc
nay viéc san 1ap mit bang phuc vu cho phat trién
do thi va cac khu cong nghiép dién ra manh mé&
trong 20 nim gan day, nhat 1a trén cac huyén Nha
Bé, Binh Chanh va cac quan 2, 7, 9, Binh Thanh,
Thu Ptrc. Ngoai ra viéc san 1ap mit bang lam
mét di cc ving triing c6 kha nang diéu tiét dong
chay, viéc phat trién hé théng céng va dé bao
cling 1am cho céac vung triing trong dé mat di kha
nang diéu tiét muc nudce. Vai tro cua cac ving
triing trong diéu tiét muc nude 1a tiép nhan lugng
nudc ¢ phan dinh triéu va tra lai luong nude nay
& phan chan triéu, 1am cho myc nuéc & phan
dinh triéu trén song ha thap va myuc nudc ¢ phan
chan triéu ting. Nhu vay khi cdc vung triing co
kha nang didu myc nudc s& 1am cho bién d tricu
tang, hay lam cho A, ting. Piéu nay mot phan 1y
giai cho xu thé v& bién d6 muc nudc giita cip p
=0,1% vap=0,99% trong bang 1.

Téc d6 d6 thi hoa ctia khu vue nghién ctru 1a
rat nhanh ké tir nam 1995, nén dé thay rd cac anh
hudng ciia qua trinh d6 thi hoa dén myc nuéc
khu vuc nay dudi day phan tich xu thé cua A,
trong giai doan tur 1995 - 2014. Két qua xac dinh
cac hé s6 ciia duong A1 dugc trinh bay trong
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bang 4, bang nay cho thdy day 1a giai doan co
muc tang kha rd cua Ai. Ngoai trur tram Viing
Tau, cac hé sb a va R trong bang nay déu cao
hon trong bang 3 cho cac tram con lai. Diéu nay
cho théy trong giai doan nay bién d6 muc nude
tang 10 rét hon.

Giai doan 1995 - 2014 1a giai doan c6 su phat
trién manh cua cac d6 thi va khu cong nghiép &
ha luu hé théng song Sai Gon - Dong Nai, phan
16m dién tich dat triing bi san lép nam trén dja
ban ciia Tp.HCM. Tir sau chuwong trinh di méi
kinh té toan dién nim 1986 ctia nha nudc da lam
cho lyc lwong san xuat trong nudc phat trién, thu
hat manh cac ngudn dau tu nude ngoai. Piéu nay
da 1am dan s d6 thi Tp.HCM ting nhanh. Mrc
tang dan s6 d6 thi Tp.HCM hang ndm trong giai
doan 1980 - 1995 1a 2,07% thi trong giai doan
1995 - 2014 da 1a 4,41%. Trudc nam 1997 dién
tich dat céc quan ndi thanh 1a 143,2 km?, do su
phat trién nhanh chéng ctia thanh phd, chinh phu
da hai 1an diéu chinh dia gi¢i ndi thanh cling nhu
thanh 1ap cac quan méi, 1an dau vao nam 1997 va
lan hai vao nim 2003. Sau hai lan diéu chinh,
dién tich cdc quan ndi thanh ciia thanh ph 13 494
km?, tang 224,9%.

Bdng 4. Hé s6 phwong trinh ciia dirong xu thé A; voi sé liéu tir ndam 1995 - 2014

Tram quan tric
Hésd | Ving s , ThuDau | Bién Lo
Tau Nha B¢ | Phu An Mot Hoa Bén Luc
a 0,00050 | 0,00390 | 0,00407 | 0,00292 | 0,00280 | 0,00219
b -0,902 -7,806 | -10,974 -2,915 | -13,991 -7,277
R? 0,133 0,905 0,918 0,689 0,796 0,232
0.08 - 0.08 - A,=0.00390t-7.80554
006 | A1=%2033i;5: f;9132 . . 006 R?=0.90451 .
0.04 1 004 1A = 0.00007t-0.17047
0.02 0.02 R?=0.00384
< <
0 04
-0.02 - -0.02 et o
-0.04 4 004 { ¢ ot
-0.06 T T T T T T T T -0.06 T T T T T T T T
1980 1984 1988 1992 1996 2000 2004 2008 2012 1980 1984 1988 1992 1996 2000 2004 2008 2012
t(nam) t(nam)

Hinh 3. Xu thé hé s6 A1 tram Nha Bé
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b) Hé s6 Ao

trén thi a va b 1a cac hé s6, t 1a thoi gian tinh bang

Tt phuong trinh (10), hé s6 Ao cho ta mdt phan  nam. Két qua xac dinh cac hé sé a va b trong
xu thé cia muc nudc. Tir két qua tinh toan hé s6  phuong trinh nay dugc trinh bay trong bang 5.
Ao cho tirg nam, phuong trinh biéu dién xu thé  Két qua trén bang 5 cho thay cac hé sb a kha 6n

duong Ao & dang tuyén tinh nhu sau:

dinh va Ao xap xi gia tri ciia tram Viing Tau. Hé
s6 a quyét dinh muc ting ciia Ao, do d6 mirc ting
cua Ao cua cac tram trén song la khong khac biét

Ciing nhu phuong trinh (11), trong phuong trinh  nhiéu so v&i tram trén bién.

Bdng 5. Hé s6 phwong trinh ciia dwong xu thé Ao voi s6 liéu tie nam 1980 - 2014

) Tram quan trac
H¢sd | Ving s , Thi Dau | .. ... Bén
Tau Nha Bé | Phu An Mot Bién Hoa Litc
a 0,3604 | 0,3217| 0,36674| 0,3798 0,38304 | 0,33128
b -719,72 | -577,86 | -665,44| -551,82| -1900,41 | -826,44
R 0,469 0,543 0,521 0,401 0,409 0,519

¢) Bién dang muc nudc trong giai doan
1980 - 2014

Tur phuong trinh (10), muc do bién dang myc
nuée phy thudc vao ca hé sb Ao va A1, Goi z,1a
muc nude triéu Gng véi tan suat xudt hién p cia
mot tram quan tric ta c6 mic do thay doi cua z,
g v6i thoi gian tir ndm t1 dén nam t2 s& duoc
tinh nhu sau:

Az, =2afh +2% —(adn +al)  (14)

Azpz(Alt—a_Alq)hp+A(;:2_A(? (15

Trong d6: t1 va t2 dugc lay twong tng 14 cac
nam 1980 va 2014; 22, Altl, AZ, Agl la gia tri
ctia Ai va Ao¢ nam t1 va t2. D& dam bao tinh 6n
dinh, cac gia tri nay dugc xac dinh tur phuong
trinh xu thé véi cac hé s6 dugc néu trong bang 3
va bang 5 va két qua duoc trinh bay trong bang
6.

Bdng 6. Hé s6 phiong trinh ciia dirong xu thé Ao véi s6 liéu tir nam 1980 - 2014

Tram quan trac

Hé s6 Viing

R Nha Be | Phu
Tau

Thu Dau | Bién J—_
An Mot Hoa Bén Luc

A2 -A' | 00170 | 0,1462| 0,1564| 0,1054| 0,1224| 0,1191

A — B¢ 12,3 10,9

11,3 10,8 16,3 14,1

Tur s liéu muc nude thuy triéu dugc tinh toan
theo phuong trinh (1), tan sudt xuat hién muyc
nude triéu tinh toan trong giai doan 1980 - 2014
dugc xac dinh va trinh bay trong bang 7. Trong

bang nay viéc chon muc nudc voi tan suét
P=0,1% va P =99,1% dé danh gia su thay dbi
muc nude dinh va chan triéu nham dat két qua
6n dinh.

Bang 7. Tan sudt mwc nude triéu giai doan 1980 - 2014 (cm)

) Tram quan trac
Muc nuoce Vi Thi D3
thongké | Y'"& | NhaBe | PhiAn | o 22" |Bién Hoa| Bén Litc
Tau Mot
Zp=0.1% 124 134 134 118 165 127
Zy— 50.0% -6 20 25 31 40 25
Zp= 99.9% -286 -234 -221 -212 -187 -162
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Dura trén s6 liéu tir bang 6 va bang 7, két qua tinh
toan A z, theo cong thirc (15) dugc trinh bay
trong bang 8. Bang nay cho thay, ung véi tan
sut xuat hién P = 0,1% (phan dinh triéu), ngoai
trir tram Bén Lirc, murc dang myc nudc triéu cua
cac tram trong song (A z,) déu cao hon kha

NGHIEN CUU & TRAO POI

nhiéu so véi tram Viing Tau. Mirc dang muc
nude tridu véi P = 50% ciia cac tram 1a tuong doi
dong déu. Tai P = 0,1% (phan chan triéu), cac
tram Bién Hoa va Bén Lirc c6 mirc ting xap xi
v6i muc ting trén bién, riéng tram Nha Bé va
Phu An lai c6 sy giam myc nudc.

Badng 8. Gid tri cua A z, trong giai doan 1980 - 2014 (cm)

Tram quan trac
Muc nude Vang | \haBe | Pha An |1 uDaul Bien gy
Tau Mot Hoa

Az o.1% 14,4 23,7 24,0 20,4 19,1 15,8

Az .00, 12,2 12,8 14,6 14,9 14,5 12,2

AZn: 99.9% 7,4 -1 1,3 -6,5 -0,5 6,2 5,5

AZDZO 1% = AZD:99 99, 7,0 35,0 30,5 20,9 12,9 10,3

Két qua tinh toan muc gia ting chénh léch  va Phu An.

muyc nudc triu gitra tan suat xuat hién p = 0,1%
vap =99,9% (z,= 0,1% - z,= 99,9%) trong giai
doan 1980 - 2014 cho thiy cac tram Nha Bé va
Pha An la cac tram ma & d6 ¢6 bién do muc nudc
tang 1o rét nhat, tir 30,5 - 35,0 cm. So véi hai
tram Nha Bé va Phu An, tram Thi Dau Mbt co
murc tang thap hon voi gia tri 1a 20,9 cm. Trong
khi d6 tai tram Bién Hoa va Bén Luc chi ting vé6i
gia tri tuong tng 1a 12,9 cm va 10,3 cm, xap xi
voi muc tang trén bién tai tram Viing Tau.

So séanh bang 8 v4i bang 1 cho thay gia tri ciia
Az, tir s6 lidu md phong muc nude tridu va
A h, tir 6 liéu muc nude quan tric 1a c¢6 su khac
biét. Cac gia tri cia A z, thuong nho hon so vai
A h,, nhét 14 tai tram Bién Hoa va Bén Luc. Su
khac biét gitra A z,va A h, ciia tram Viing Tau
1a khong dang ké, v6i tram Nha Beé va Phit An ¢
su khac biét 16n hon, va sy khac biét 16n nhat 1
tai tram Bién Hoa va Bén luc. Ly do cua su khac
bi¢t nay ¢ cac tram trén song vi vi¢c tinh toan
A 7, d4 loai bo cac anh hudng ctia mua 16n, xa 1d
cac ho chira trén hé thong song Sai Gon - Pong
Nai, Il tr song Mé Kong, nudc dang do gio.

Xem xét cac hé s6 xac dinh ciia phuwong trinh
duong A va Aotrong bang 3 va bang 5 va hé s6
tuong quan trong bang 2 vé két qua mo phong
muc nude tridu cho thay két qua tinh toan trén
bang 8 1a kha tin cdy, nhat 1 d6i v6i tram Nha Bé

4. Két luan

Tir két qua phan tich danh gia cho thay do cac
tac dong cua myuc nudc bién dang, su nao vét
10ng s6ng, san 1ap cac vung triing khu vuc ha luu
cho phat trién dé thi va cac khu cong nghiép va
viéc xay dung hé thdng dé bao d lam bién dang
thuy triéu khu vuc nay. Do tac dong ctia muc
nude bién dang da lam cho bién d6é muc nudc
giita cAp tan suat p = 0,1% va p = 99,9% tai tram
Viing Tau ting 7 cm. Vi tac dong tong hop cua
cac yéu td néu trén da 1am cho muc nudc cao
nhét trong song ting cao hon so véi trén bién va
bién d6 muyc nudc giita cap tan sudt p = 0,1% va
p = 99,9% trong séng tang cao hon so voi trén
bién. Mtic bién dang thay triéu 16n nhat xay ra
tai cac tram Nha B¢ va Phu An vi day 1a cac tram
nam trong khu vue ma c6 dién tich ving triing bi
san 1ap 16n nhat va c6 tuyén dé bao twong d6i
hoan thién.

Viée x4c dinh mirc d6 dong gop cua timg yéu
td tac dong dén bién dang myuc nudc khu vyc nay
can c6 nhitng nghién ctru chuyén sau. Dé giam
anh huong ctia mirc ding muyc nude cao nhat dén
ngap lut d6 thi cdn c6 danh gia chi tiét vé cac tac
dong cua viéc san 1dp mit bang, xay dung céac
tuyén dé bao dén mirc dang myc nudc trén song,
tir d6 c¢6 nhitng diéu chinh phu hop trong quy
hoach.
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THE EFFECT OF CLIMATE CHANGE AND URBANIZATION

ON WATER LEVEL IN SAI GON - DONG NAI RIVER SYSTEM
Luong Van Viet - Industrial University of Ho Chi Minh city

Abstract: The purpose of this paper is to evaluate the change of water level in the Sai Gon - Dong
Nai river system due to the integrated impact of sea level rise, rive-bed dredging operations, low-
land levelling and construction of dykes. Research methodology is based on tidal harmonic analy-
sis and calibration the tidal water level simulation. Data used in this study was hourly water levels
of six gauging stations, from 1980 to 2014. The study results showed that, due to the impact of sea
level rise, the amplitude of water level between frequency of p = 0,1% and p= 99,9% had been in-
creased by 7 cm from 1980 to 2014. With the integrated impact of the above factors has made the
highest water level and the amplitude of water level between frequency of p = 0,1% and p= 99,9%
had been increased higher than at sea. From 1980 to 2014, at Nha Be and Phu An stations, the in-
crease of this amplitude was 35,5¢cm and 30,5¢cm corresponding.

Keywords: tidal harmonic analysis, sea level rise, urbanization.
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BUGC PAU PANH GIA ANH HUONG DONG CHAY
DO MUA PEN CHAT LUQNG NUOC SONG SAI GON
SU DUNG BO MO HINH MIKE

Nguyén Vin Hong, Trin Tuin Hoang, V6 Thi Thao Vi, Nguyén Thai Son
Phan vién Khoa hoc Khi twong Thuy van va Bién d6i khi hau

hay do mwa anh huong dén chat lwong nuwdc mat séng Sai Gon. Cdc co so dir liéu dau

Trong bai bdo nay sit dung bé mé hinh MIKE dé nghién citu tinh todn é nhiém dong
c

vao, hiéu chinh - kiém dinh mé hinh MIKE la dit liéu khi twong, thuy van va chat lwong

nude tai khu viee nghién civu. Céce két qua tinh todn mé phong dwoc la dong chay do mua va chit

liwong nuée tai cac tiéu luu viee khde nhau. Céc két qua tinh todn di chitng minh rang yéu té dong

chay do mwa va nong do cdac chat 6 nhiém cua chung co anh huwong den chat lwong nwdc mat song

Sai Gon.

Twr khoa: Nuoc muwa chay tran, chat lwong nude, 6 nhiém.

1. Mé dau

M6 hinh MIKE 11 1a m6 hinh dong lyc mot
chiéu than thién v6i ngudi sir dung nham phan
tich chi tiét, thiét ké, quan 1y va van hanh cho
song va hé théng kénh dan don gian va phirc tap.
Mo dun thuy dong lyc (HD) 1a phan trung tim
ctia hé thdng mo hinh MIKE 11 va hinh thanh co
so cho cac mod dun tai khuyéch tan, chat luong
nuée. Dé tinh toan qua trinh hinh thanh dong
chay tor mua trén céc luu vuc song thi mé dun
NAM 1la mot cong cu kha manh. Bé giai quyét
van dé chat lugng nudc trong mo hinh MIKE 11,
phai dong thoi sir dung ca hai modun d6 1a mo
dun tai - khuyéch tan (AD) va modun sinh thai
(EcoLab).

2. Dir liéu va phwong phap nghién ciru

a. Cac phuong phap dwoc su dung trong
nghién cuu

- Phuong phép ké thira, tong hop, phén tich
va thong ké: duoc sir dung dé tinh toan cac sb
liéu co ban nhu s6 liéu mua, tridu, 1di, chat lugng
nudce tur cac nghién cuu trudce day, [1], [S].

- Phuong phap diéu tra khao sat: 1dy mau
nudc mua chdy tran tai 10 vi tri mang tinh dai
dién cho cac khu vuc hirng nudc mua khac nhau
phuc vu tinh todn lan truyén 6 nhiém: khu vuc
do thi va thwong mai, khu vuc dan cu, khu cong
nghiép va khu vuc nong nghiép.

- Phuong phap mo hinh hoéa: Str dung mé dun

NAM tinh toan dong chay do mua, mé dun Mike
11 HD tinh toan thuy luc 1 chiéu va mo dun
Mike 11 AD tinh toan lan truyén 6 nhidm trén
song cho khu vuc nghién cuu.

b. Co s dit liéu dau vao

- P6i v6i mo dun NAM la dir liéu vii lugng
mua thiét ké tran 43,3 mm va lugong bdc hoi tai
Dau Tiéng (2,6 mm) ngay 19/8/2014.

- Pbi v6i mo dun thuy luc: Cac diéu kién bién
nam 214: Myc nudc (m) tai Viing Tau va Moc
Hoa theo gid, luu luong xa (m3/s) tai H6 Dau
Tiéng va HO Tri An theo ngay. Piéu kién ban
dau: muc nude = 0, luu luong = 0. HE s6 nham
Manning’s M c6 gia tri tir 12 - 45. S6 liéu mat cat
ngang song gom c6 3885 mit cat. SO lidu mat cat
duoc do dac vao nam 2003 do Téng cuc Khi
tuong Thuy van thuc hién va dugc cap nhat lién
tuc dén nam 2012 qua nhiéu du an khac nhau.
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Hinh 1. Mang luéi séng Sai Gon - Pong Nai
dwoc thiét lap trong Mike 11 HD

TAP CHI KHI TUQONG THUY VAN

S6 thang 07 - 2016

35



NGHIEN CUU & TRAO DOI

Bang 1. Théng s6 tai cdc tiéu lweu viee trong NAM

Tén tiéu lwu vue | Area | Umax | Lmax | CQOF | CKIF | CK1,2 | TOF | TIF | TG | CKBF
Cu Chi 435 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Hoé6c Mén 115 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q12 47 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Go Viap 20 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Binh Thanh 253 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q13 Phia Nhuin 18 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q4 4 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Thi Puc 48 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
Q2 50 5 400 0,01 1 1 0,01 | 0,3 | 0,5 | 2000
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Hinh 2. Dir liéu vii lwong mua tran 43,3 mm

ngay 19/8/2014
Hi¢u chinh mé dun thiy luc

Vi hé s6 nhdm manning tir 12 - 45 tiy doan
song, ta co Kkét qua muc nudc tai tram Nha Be,
Pha An so véi s liéu muc nude thue do trong
mua kiét tir ngdy 2/4 - 5/4/2014. Két qua hiéu
chinh.

+ Nha B¢ tir 2/4 — 5/4/2014 véi hé s6 tuong
quan myc nudc gitra tinh toan va thyc do tai tram

MVAAM

Hinh 3. Két qua hiéu chinh mé hinh NAM

Nha B¢ cho gia tri khé cao, R2 = 0,972

+ Phii An: 2/4 - 5/4/2014 hé sb twong quan
muc nudce gitra tinh toan va thuc do tai tram Pha
An cho gia tri kha cao, R2 = 0,998.

Két qua so sanh tai cac tram thiy vin trong
mang ludi tinh toan cho hé sé trong quan kha
t6t va ¢ thé chon cac thong sé nay dé tinh cho
cac phuong an va kich ban khac nhau.
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Hinh 4. So sanh muwc nuoc tinh toan voi thuc do tai tram Nha Be va Phu An
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Hinh 5. Muc nuoc tinh toan va thuc do tai tram Nha Beé, Phi An

Kiém dinh mé hinh thiy lwc:
+ Phan tich twong quan myuc nudc gitra tinh
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toan va thuc do tai tram Nha B¢ tur 20/10 -
25/10/2014 cho théy, hé sb tuong kha cao,
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R2 =0,966.

+ Phan tich tuong quan tuong ty cho muc
nudc tai tram Pha An tir 20 - 25/10/2014 cho
thay hé s6 twong quan kha cao, R2 = 0,998.

Nhén xét

Két qua tinh toan myuc nudc dugce kiém dinh
cho gié tri twong quan véi sé liéu thuc do dat
trén 0,96 & ca 2 tram Nha Bé va Pha An. Tu
nhén xét trén, c¢6 thé néi mo hinh da duge hiéu
chinh tét, du diéu kién phuc vu tinh toan cho
cac kich ban khac nhau.

P6i véi md dun truyén tai khuéch tan va
chit lwgng nuéc

Ludi tinh toan trong md dun chéat lugng
nudc dugce rat gon tu luodi tinh thuy luc vi sb
liéu ndng do 6 nhiém tai khu vuc nay duoc thu
thap dﬁy du, v6i bién trén tai 2 vi tri hd Tri An
va hd Dau Tiéng, bién dudi tai Nha Bé, Rach
Tra, Bén Luc, rach Ong Lon, bién thuy luc tai

NGHIEN CUU & TRAO POI

theo so d6 hinh 1.

Tac gia st dung s6 lidu quan trac thang 7 ndm
2014 lam dAu vao cho tinh toan hiéu chinh va sb
li¢u thang 9 dugc stir dung dé kiém dinh. Céc chi
tiéu chat lugng nude dugce tinh toan bao gom:
Oxy hoa tan (DO), nhu ciu 6-xy sinh héa
(BOD), ni-trat (N-NO3"), amo-ni (N-NH4"),
phét-phat (P-PO4*). Ngudn thai dua vao trong
mo hinh duéi hai dang 12 ngudn thai diém va
ngudn thai dién.

Nguon thai diém: 1a cac khu cong nghiép,
cum cong nghiép, co s& san xuat, lang nghé, co
sy té ...

Nguon thai dién: 1a nguodn thai dugce tinh toan
dua trén cac hoat dong sinh hoat va nong nghiép.
N6ng do chat 6 nhiém tai céc vi tri dugc dung
lam bién. S6 liéu thuc do thang 7 nam 2014 lam
s6 ligu higu chinh mé hinh chat lugng nudc. Mo
hinh chat luong nude dugce kiém dinh véi s6 liéu

so d6 hinh 6 14y tir két qua tinh toan thuy luc  thuc do thang 9 nam 2014.
Két qua hiéu chinh:
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Hinh 7. Két qud tinh toan hiéu chinh n5ng dé cac chat véi s6 liéu thuc do cdc tram doc song
Sai Gon thang 7 nam 2014
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Két qua kiém dinh: M6 hinh chét lugng nude duge kiém dinh véi s6 lidu thuc do thang 9 nim
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Hinh 8. Két qua tinh toan kiém dinh n(;ng dé cdc chdt va sé liéu thuc do cac tram doc song
Sai Gon thang 9 nam 2014

tai tiéu luu vire Ct Chi, voi 0,15m?/s. Dong chay
tran ¢6 luu lugng trung binh nho nhat tai tiéu luu
vue Quén 4, vai 0,001 m3/s. Tuong tu cho dinh
luu lugng, dinh Iuu luong ciia dong chay tran dat
cao nhat 0,59 m?/s tai tiéu luu vuc huyén Cu Chi
va thap nhit tai Quén 4 1a 0,005 m¥/s.

3. Két qua va thao luin

3.1 Phin tich két qua dong chdy do mwa

Vi lugng mua 43,3 mm tai tram Tan Son
Hoa, két qua tinh toan dong chay tran do mua
duogc biéu dién ¢ hinh 9. Theo két qua tinh toan,
dong chay tran c¢6 luu lugng trung binh 16n nhét

T Tiéu Iwu viee Crpe dgi (m¥s) | Trung binh (m¥s)
CUCHI 0.590 0.154141
HOCMON 0.156 0,04077
Q12 0,064 0,016622
GOVAP 0,027 0,007044
BINHTHANH 0343 0,089659
QL. 3, PHUNHUAN 0024 0,006311
Q4 0,005 0,001356
THUDUC 0.065 0,01697
— : Q2 0.068 0017704

Hinh 9. Két qua tinh toan luu lvong do mwa tai cac tiéu luu vuee

Hinh 10. Puong muwa va két qua tinh todn
dong chay tran tai tiéu luu viee Thii Dire

TAP CHi KHi TUQNG THUY VAN
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Hinh 11. Buong muwa va két qua tinh todn dong chay tran tai tiéu luu viee Cii Chi (trdi) va
Binh Thanh (phai)

Tir cac hinh 10 dén 11, dong chay tran xuat
hién sau 45 phut mua, tuc trudc dinh mua 5 phut,
dat dinh sau 1 gio 30 mua va két thuc sau khoang
6 gio 3 phat ké tir thoi diém mua ngimg han.
Puong biéu dién luu luong dong chay tran tai
céc tiéu luu vie déu ¢6 nhanh tri doc va nhanh
phai thoai. Vi vay, dong chay tran do mua tai cac
tiéu Iuu vuc xuat hién ngay khi két thuc mua va
tang nhanh vé luu luong dén khi dat cuc dai. Sau
cuc dai, dong chay tran rat cham trong nhiéu gio.

3.2. Két qua tinh todn thiiy luc

Bang 2. Théng ké dac trung muc nuoc tai mot

Theo két qua tinh toan thiy luc thang 8/2014,
muc nudc trung binh tai cac tram Thu Dau Mot,
Pha An va Nha Bé lan lugt 1a 0,130879 m,
-0,05592 m va -0,12443 m. Trong thoi gian nay,
muc nudc song Sai Gon co thé 1én dén 1,39 m tai
tram Thi Dau Mét, 1,36 m tai Phi An va Nha
Bé. Muc nudc cuc tiéu thang 8 tai song Sai Gon
c6 thé xudng dén -2,34 m tai Nha B¢, -2,05 m tai
Phii An va -1,52 m tai Thu Dau Mot.

3.3 Két qua tinh toan lan truyén 6 nhiém

Két qua tinh toan anh huong tai luong 6
nhiém ctia nude mua chay tran dén chat lugng

s6 tram nudc mat song Sai Gon dugc trinh bay trong cac
hinh dudi day.

Tram _|H Trung binh (m) H max (m) |H min (m) M6 hinh tinh toan anh hudéng tai lugng 6
Thu Dau Mot 0,130879 1,392 -1,524 hidm BODS ti . ha \ rd dii
Phi An 20.05592 1358 2.047 nhiem tu nuoc mua chay tran su dung du
Nha Be -0,12443 1,364 2,336 liu tran mua 43,3 mm véi thoi gian mua khoang

1 gio vao ngay 5 thang 7 nam 2014.

M Wilie - Rach Tra Thu Dirc - Rach Gd Dura
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Hinh 12. Néng do BODS tai Rach Tra va Rach Go Dua
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Tai vi tri hop luu Rach Tra - song Sai Gon,
Hoc Mon, trong diéu kién khong c6 mua nong
do BODS trén song Sai Gon dao dong trong
khoang 7 - 8 mg/l. Véi tran mua 43,3 mm trong
vong 1 tiéng, ndng d6 BODS trén séng Sai Gon
tang dot bién, dat gia tri cyc dai sau khoang hon
2 gio tinh tir khi luu lwong dong chay dat gia tri
cuc dai. Muc tang cao nhét c6 thé dat 16 mg/l.
Tai vi tri hop Iuu Rach Go Dua va song Sai Gon,
noéng d6 BODS trong nudc séng ciing gia ting
d6t bién sau mua. Gia tri tang cuc dai cia BODS
trong nudc song sau khoang 3 gio 15 phut so véi
gia tri cyc dai cua luu luong dong chay do mua.
Gia tri tang cao nhat 11,5 mg/l. Tuong ty tai vi tri
hop luu kénh Nhiéu Loc - Thi Nghe va song Sai
Gon, nong do6 BODS trong nudc song ciing gia
tdng sau mua. Gia tri tdng cuc dai cua BODS
trong nudc séong sau khoang 4 tiéng so voi gia
tri cuc dai cua luu luong dong chay do mua. Gia
trj ting cao nhat 10,5 mg/I.

4. Két luin

Cac két qua nghién ctru va tinh toan, mo

phong dbi véi tran mwa 43,3 mm trong 1 tiéng
thi ndng do BODS5 trén song Sai Gon co su gia
tang dot bién sau khi xay ra mua khoang 10 - 30
phut dau. Nong d¢6 BODS ting cao nhat tai khu
vuc huyén Hoc Mon, cac khu vuc khac murce tang
tir 1,5 - 11,5 mg/l. Qué trinh gia ting 6 nhiém
BODS cua nudc song Sai Gon kéo dai tu 5 - 10
tiéng tinh tir thoi diém mua. Mirc ting 16n nhat
sau khi luu lugng dong chay tor mua dat gia tri
cuc dai tir 10 phut dén 4 tiéng. Ty 1é dong gop
ctia chit 6 nhiém BODS5 ctia nwéc mua chay tran
dén chat luong nudc song Sai Gon khoang
22,68% khi mua.

Céac két qua cua dé tai cho phép ching ta
khang dinh rang yéu t6 nudc mua chay tran hay
yéu t6 mua c6 mdi quan hé chit ché véi cac yéu
t6 moi truong nude. Vi vay, khi nghién ctu su
dién bién moi trudng nude phuc vu cho bat ky
muc tiéu nao thi nhat thiét phai xem xét, danh
gia dién bién diéu kién mua trudc d6 va tinh hinh
khi tugng thuy van trong qua trinh nghién ctru.
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INITTIAL STUDY ASSESSMENT OF STORMWATER RUNOFF AND
ITS EFFECT ON THE SURFACE WATER OF SAI GON RIVER

Nguyen Van Hong, Tran Tuan Hoang, Vo Thi Thao Vi, Nguyen Thai Son
Sub Institute Hydrometeorology and Climate Change

Abstract: In this study using the MIKE model to study the pollution load of stormwater runoff af-
fected surface water quality of the Saigon River. The database input and calibration - verificationof
MIKE model is meteorological, hydrological and water quality databases in the study area. These
simulation results were calculated by the stormwater runoff flow and water quality in the small
various sub-basins. Thesesimulation results indicatethat the stormwater runoff and its concentration
of pollutants impact onthe surface water of Saigon River.

Key words: stormwater runoff, water quality, pollution.
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MO PHONG NGAU NHIEN DONG CHAY THANG DEN
HO CUA DAT BANG PHUONG PHAP MONTE CARLO

Vii Ngoc Duwong @, Nguyén Mai Ding @
(INCS tai Truong DPai hoc Thuy lgi
@ Truong Pai hoc Thuy lgi

uj dao van hanh téi wu cho hé chira da muc tiéu dugc xdc dinh dya trén chudi sé

dong chay den hé di lén d@é cé thé bao ham tdt ca cdc tmm’ng hO’p c6 thé xay ra

trong thuee té, nhung chudi dong chay thiee do dén ho thuong ngan va tham chi khong
co tra én dé khac phuc thwong diing phwong phdp mé hinh todn dé mé phong. Nghién citu
nay trinh bay két qua ung dung phuong phap Monte Carlo dé tao chudi dong chay thang dén ho
Cita Pat. Két qua cho thdy dang phdn phoi xdc sudt phit hop véi chuoi dong chdy cdc thang dén
hé Cira Pat trong mua li la Lognormal va cac thang mua kiét la Logistic, Beta hodc Lognormal.
Nghiéen cviu da phat 1.000.000 s6 ngau nhién dong chay cua 12 thang trong nam, sw dung giai
phdp dat ham chan Min vung voi tan sudt dam bao cdp mede 90% va Max iing véi tan sudt 10%
dé han ché dwoc viéc phat sinh cdc gid tri vé nghia (qud 16m hodc qud nhé, tham chi gid tri am).
Két qua nay sé phuc vu cho bai toan xac dinh ché do van hanh t6i wu da muc tiéu cia ho chira

Cura Pat.

Tir khéa: Mé phéng ngdu nhién, Phwong phdp Monte Carlo, Phdn phéi xdc sudt, Dong chay

thang, Ho chita Cira Pat.

1. Mé& dau

Ddi véi bai toan van hanh hd chtra da muc
tiéu, viéc thoa man nhiéu muc tiéu céip nudc voi
cac rang budc rat chit ché trong mo hinh mo
phong van hanh hd chta lam cho bai toan trd
nén phirc tap. Trong mot sé trudng hop, tuy didu
ting diéu kién cu thé cua hé théng hd chira ma
6 thé dung thu thuat chuyén cac ham muc tiéu
thanh cac diéu kién rang budc, tirc 1a chuyén tir
da muyc tiéu thanh don muyc tiéu. Ddi véi hd
chtra nudc da myc tiéu wu tién cip nude, ham
muc tiéu cép nudc thuong duge s dung nhu
rang budc trong qua trinh tinh toan tdi vu va
muc tiéu tiép theo trong cap nudc s& 1a ham
duoc tdi vu.

HO chtra nude Ctra Pat 1a hd chira da muc
tiéu, trong do, uwu tién hang dau 1a chong 1i, sau
dén cap nudc ha du, va két hop phat dién [1].
Khi két hop v6i mé hinh van hanh hd chira, ham
muc tiéu tdi vu lugng phat dién tré nén rat phirc
tap, lién quan dén qua nhiéu rang budc, nhiéu
bién sb va khong thé biéu dién tudong minh.
Chinh vi vay, kho dua cac ham ngiu nhién vao
trong ham muc tiéu, vi thé bai toan kho giai
thong qua t6i wu hién ma phai thuc hién téi wu

an. Véi viéc st dung phuong phap Monte Carlo
tao chudi s6 dong chay ngiu nhién dén hd tao
bién dau vao phong pht cho bai toan diéu hod
chira, tir 46 xac dinh dugc biéu d6 diéu phdi hop
1y vira dam bao ham muc tiéu phat dién 16n nhat
ddng thoi dap Gmg cac yéu cu cdp nude ha du
[2]. Bai bao nay trinh bay mo phong chudi dong
chay ngiu nhién dén hd Cua DPat v6i sé luong
1.000.000 nam dé phuc vu cho xac dinh ché do
van hanh diéu tiét toi wu, véi muc tiéu mo phong
modi trong quan dong chay cua timg thang trong
nim, tao ra vo sd cac trudng hop ngau nhién dé
dam bao s6 dong va cac to hop co thé xay ra
trong tuong lai. Hién nay thuong luu hd Cua
Dat di c6 thuy dién Hudi Na anh huong dén
diéu tiét dong chay, tuy nhién ho Hudi Na chi
c¢6 nhiém vu phat dién nén khong diéu tiét cat 1
cho ha du nén vé co ban khong lam thay d6i
nhiéu ché do dong chay & cac thang mua 1ii; vé
mua kiét, theo s liéu thuc do xa tir hd Hudi Na
cong voi lugng nhap khu gitra cling khong lam
thay ddi cac dic trung théng ké cua cac thang
mua kiét. Pong thoi nghién ctru nay da mo
phong du 16n (1 triéu nam) cé thé tao ra rat
nhiéu t6 hop tir nhé dén 16n cua dong chay céac
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thang, mot phan mo phong ca khi cé didu tiét
cua Hudi Na. Do d6 viéc tao chudi sb ngﬁu
nhién dong chiy vao hd Cira Pat trong nghién
ctru nay du do tin cay dé phuc vu bai toan xac
dinh ché @6 van hanh tdi wu cia hd Cira Pat.

2. Phuong phip mé phéng ngiu nhién
Monte-Carlo

Phuong phap Monte Carlo st dung cac thuat
toan thong ké dé giai bai toan ngiu nhién bang
cach str dung cac bién ngau nhién hoic gia ngiu
nhién, vi du nhu tinh tich phan xac dinh, dac biét
1a céc tich phan nhiéu chiéu véi cac diéu kién
bién phtrc tap [3]. Phuong phap nay cling dugc
sir dung dé xay dung cac mo hinh mo phong ma
su bién dong cua mot hay nhiéu cac yéu td cua
mo hinh, khong biét dugc mot cach chic chan
hay con duoc goi 14 bién ngiu nhién. Sy thay
d6i hay bién dong cua céac bién ngiu nhién duoc
mo ta boi phan bd xac suat. Bién ngiu nhién c6
thé 12 bién ngiu nhién lién tuc (bién ngau nhién
nhan cac gia tri lién tuc, khong c6 khoang cach
giita cac bién) hodc bién ngau nhién roi rac (bién
ngau nhién chi nhan mot ) luong gidi han cac
gia tri ttr mot tdp hop hiru han hoac dém duoc).

Gia sir tién hanh phép do mot bién ngau
nhién x (trong thuc nghiém) hay gieo ngiu
nhién gia tri ciia bién nay N 1an, ra s& thu duoc
mot tp hop cac gia tri cua bién gom: {x1, x2,
x3,... xN}. Phuong phdp Monte Carlo sur dung
cac tham s6 thong ké nhu ky vong, phuong sai,
d6 léch chuén va ham mat d¢ xac suit dé mo
phong chudi dong chay thang dén ho chira [4].

Gan day, nho cac cai tién trong cong cu tinh
toan va may tinh dién tir, phuong phap Monte
Carlo di dugc nghién ctru nhiéu hon trong céac
bai toan vé tai nguyén nudc. James va nnk
(2013) da ching minh viéc sir dung mo phong
Monte Carlo phuc vu du béo 1 thiét ké khac
phuc dugc mot s6 han ché lién quan dén viéc sur
dung tan suat thiét ké khi tinh dén céac bién tat
dinh trong bién 1ii ciia cac mo hinh mua - dong
chay [5]. Bén canh d6, m6 phong Monte Carlo
cling da dugc Yang va nnk (2014) sir dung thanh
cong trong giai bai toan toi wu da muc tiéu cho
hé théng ho bac thang [6].

TAP CHi KHi TUQNG THUY VAN

3. M6 phéng chudi dong chay dén hd Cira
Pat bing phuong phap Monte Carlo

Nghién curu da su dung phuong phap Monte
Carlo mo hinh héa dong chay trung binh thang
dén hd ngdu nhién dya trén chudi s liéu thuc
do dén tram Ctra Pat tir ndm 1959 dén 2010. Do
bai toan tdi wu van hanh hd chira Ctra Pat duoc
tinh toan theo thoi doan thang nén bién ngiu
nhién dugc xac dinh 1a dong chay dén ho ciing
theo thoi doan thang. Toan bo s liéu thuc do
dong chay dén hd Cira Pat duogc liét ké thanh
timg thang, nhu vy méi chudi (thang) c6 51 gia
tri ciia timg nam tir 1959 dén 2010. Sau d6 tién
hanh xé4c dinh céc dang phin bd xac suat phu
hop nhét cho ting thang.

Bang 1 mo ta cac ham phan phdi xac suit
dong chay cua céac thang trong nam. Két qua nay
cho thay phan bd dong chay dén hd Cira Dat
thudng 1a phan phéi “Lognormal” cho cac thang
mua 1, voi cac thang con lai co thé 1a phan bd
“Logistic”, “Beta” hay “Lognormal”. Ung véi
ting dang phan phdi cac tham sb thong ké ciing
da duogc xac dinh va s& duoc sir dung dé phat ra
cac chudi s6 ngau nhién cho ting thang. Cac
dang phan bb trén déu 1a cac dang phan bd phd
bién, thudng dugc sir dung trong cac bai toan tai
nguyén nudc

4. Tao chudi sé ngiu nhién dong chay
thang dén ho Cira Pat

Pé tim duoc quy dao van hanh téi uu cho hd
chira thi chudi s6 ngau nhién dong chay thang
dén ho dugce tao ra phai bao ham duogc tat ca cac
tinh hudng c6 thé xay ra trong tuong lai, xuat
hién ddy du cac t6 hop nim nude 16n, nam nude
trung binh va nam nudc nhd, nam kiét lich s,
nidm 1i lich sir. Mudn vay sb luong sé ngiu
nhién tao ra phai du 16n, déng thoi dam bao
nghiém cua bai toan st dung mé phdng Monte
Carlo co6 tinh hoi tu cao nhét. Mat khac, do tao
chudi s6 ngau nhién cho ca 12 thang (dai dién
cho 12 bién ngiu nhién) nén néu sb luong sb
ngau nhién tao ra khong du 16n thi s& khong thé
bao ham tat ca cac to hop c6 thé xay ra trong
thuc té cua 12 bién ngiu nhién. Trong bai toan
nay, khi dit bién ngiu nhién doc lap cho ting
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thang c6 mot han ché 1a khong xét duogc mbi
tuong quan ¢ hitu ty nhién giita cac thang va bo
qua quan tinh cta hé théng. Mic dau s6 mau tao

ra duoc rat 16n, hinh thanh duoc hau hét cac to

NGHIEN CUU & TRAO POI

Thang 7 | Phéan phoi Lognormal

Tham s6 vi tri 37.19 i

Qtb (m’/s) 136

Do léch chuin (m’/s) 77.3 |
Thang 8 | Phin phdi Lognormal

Tham s6 vj tri 41.88 |

Qtb (m’/s) 209 |

D6 1éch chuan (m?/s) 105 e
Thang 9 | Phén phdi Lognormal ;

Tham s6 vj tri 1628 |

Qtb (m’/s) 286 |

D6 léch chudn (m’/s) 167.54 ..
Thang 10 | Phan phdi Lognormal

Tham s6 vi tri 0 |

Qtb (m’/s) 215

Do 1éch chuin (m’/s) 148 | .
Thang 11 | Phan phdi Lognormal

Tham s6 vi tri 0 I

Qtb (m’/s) 112]

Do 1éch chuin (m’/s) 53.4 ——
Thang 12 | Phan phdi Logistic T

Qtb (m’/s) 654/ |

Tham s ty 18 1127
Thang 1 | Phan phi Logistic 1

Qtb (m’/s) 522

Tham s ty 18 676
Thang 2 | Phan phéi Beta o=

Qmin (m’/s) 164] |

Qmax (m’/s) 64.1

o 25463 Ly

B 1.8083
Thang 3 | Phan phdi Beta

Qmin (m’/s) 14.7] |

Qmax (m’/s) 85.6

a 24667 L — - — r— - -

B 4.1934
Thang 4 | Phan phdi Lognormal

Tham s6 vi tri 6.8 |

Qtb (m’/s) 23]

D6 1éch chuin (m’/s) 13.7 | S, |
Thang 5 | Phan phdi Lognormal

Tham s6 vi tri 8.38 |

Qtb (m’/s) 69.51 |

D6 1éch chuén (m’/s) 2541 | | R
Thang 6 | Phan phdi Beta e

Qmin (m’/s) 17.1]

Qmax (m’/s) 294 | ¢

o 2.0969 e s

B 3.7927

Bdng 1. Ham phdn phoi xdc sudt dong chay thang dén

ho Cira Pat mé phong theo Monte Carlo

hop tuong quan gitra cac thang lién ké, nhung
s& ¢6 nhitng ndm c6 dang phan phdi dong chay
bét hop 1y ma chua c6 thuat toan loai trir.
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Nghién ctru da phat the nghiém voi
1.000.000 tri s6 ngiu nhién dong chay trung
binh cho timg thang. Két qua cho thiy cac bo
gia tri ngdu nhién di bao tram dugc tot cac to
hop co thé xay ra cua cac bién ngau nhién, cac
tham s thong ké cta chudi s6 ngau nhién phat
ra khong thay d6i so v6i chudi sd liéu quan tric.
Véi cach tao s6 ngdu nhién nhu trén, ta c6 thé
thdy khi s6 lugng s6 ngiu nhién tao ra 1n, cac
sb duoc tao ra co thé vugt qua gid tri c6 y nghia.
Mic du cac tham sb thong ké chung (gia tri
trung binh, d¢ l¢ch chuan,...) cua chudi mé
phong 13 hoan toan trung khép véi chudi mau
nhung céc gia tri ciia chudi moé phong co thé
khéng phu hop dé sir dung trong bai toan van
hanh ho chira. Két qua tinh toan dugc cho thay
s ngiu nhién phat ra qua 16n hodc qua nho,
tham chi c6 gia tri Q am; cy thé Q thang 9 va 10
c6 gia tri 1én t&i 3703 m*/s va 3430 m*/s; Q
thang 12 va 1 ¢ gia tri am la -102 m*/s va -43,1
m?/s; day la cac gia tri khong thé xay ra ngoai
thuc té.

Mat khac, gidi han nghién ctru nay la giai
quyét bai toan toi wu van hanh ho chtra da muc
tiéu trong mién van hanh binh thuong cta hod
chtra, nghia 14 van hanh ho6 chira trong trudong
hop dong chay dén ho khong thudc vao nhiing
nam cuec tri qua 16n (14 lich str) hodc qua bé (kiét
lich str). Néu dong chay dén qua 16n, ho chira s&
phai van hanh trong ché d6 dam bao an toan, con
nguoc lai, dong chay dén hd qua nho, hd chira
phai van hanh trong ché d6 cip nudc tdi thiéu.

Dé han ché cac nhuge diém trén, nghién ctru
dé xuat gi6i han cac khoang gia tri cua ting

chudidong chay thang mo phong ngau nhién.
Nhu vay s€ loai bé dugc cac gia tri thién 16n va
thién nho phi thuc té, giam khdi lwong tinh toan
trong qué trinh tim kiém t6i wu.Viéc xac dinh
gi6i han ctia chudi mé phong ngau nhién dugc
xéac dinh dya trén ham phan phdi xac suét cia
ting chudi ngau nhién tuong tmg véi gia tri tan
suét cu thé duge lua chon cin cir trén cac tan
sut thiét ké ciia cong trinh. Vi cong trinh hd
chira Ctra Pat: tan suit dam bao tudi 75%: tan
suit dam bao cép nudce sinh hoat 90%; tan sudt
1ii thiét ké 0,1%.

Pbi v6i nghién ciu nay, do muc tiéu cua
nghién ctru 12 x4c 1ap quy trinh van hanh t6i wu
hd chtra nén mién tim kiém t6i uu nam trong
khoang dam bao cap nudc. Do vy, nghién ciru
Iia chon khoang tan sudt 10% + 90% nhu Bang
3 (twong g Vi tan suat dam bao cap nudc sinh
hoat) dé xac dinh céac gia tri gidi han 16n nhat va
nho nhat cho chudi ngiu nhién va tién hanh phat
chudi 1.000.000 1an. Trong khoang nay thi ham
muc tiéu 1 16n nhat vé phat dién.

Sau khi dat ham chin Max va Min tién hanh
phat lai 1.000.000 s6 ngau nhién, két qua thong
ké cua chudi s6 nay (Bang 3) khong thay doi
nhiéu so v6i két qua thong ké ciia chudi thuc do
& Bang 1. Nhu vay, chudi s6 ngau nhién dugc
tao sau khi dat cac gia tri gidi han co la co thé str
dung duogc trong bai toan tdi wu van hanh ho
chtra. Nhu vay, viéc st dung module Monte
Carlo thyc hién phat chudi s6 ngiu nhién da
thoa man cac diéu kién dé dua vao bai toan méd
phong van hanh hd chura, phuc vu tinh toan tbi
wu van hanh ho chira Cira Pat.

Thang
Tham s 7 1 8 19 [ 10 12| 1 | 213|451 °6
Qtb (m%/s) 135 [ 208 | 285 | 214 | 113 | 66.2 | 52.3 | 44.3 | 40.9 | 42.2 | 69.3 | 115,6
Min - Q90% (m*/s) | 69.5 | 110 | 127 | 79.5 | 56.1 | 40.7 | 37.4 | 30.1 | 25.2 | 27.4 | 422 | 172
Max - Q10% (m’/s) | 226 | 339 | 493 | 393 | 180 [ 90.2 | 67.1 | 57.5|58.1 | 60.1 | 103 | 289

Bang 2. Ham chan max (ung voi Q10%) va min (ung voi 090%)
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Thang

Tham sb 7 8 9 10 11 12 1 2 3 4 5 6

Qtb (m’/s) 131 203 278 208 113 | 66.5 | 52.6 | 443 | 40.8 | 41.7 | 68.2 116
Sé giira (m’/s) 115 183 244 177 102 | 659 | 52.6 | 44.8 | 399 | 40.0 | 649 112
Do 1éch chudn (m¥/s) 58.1 87.2 144 121 | 473 | 176 | 11.0 10.1 | 12.2 | 12.3 | 22.2 | 50.1
Phuong sai (m®/s) 3375 | 7596 | 20625 | 14558 | 2236 | 309 120 102 150 | 151 492 | 2509
Cs 1.28 1.08 1.23 1.16 1.09 1 0.26 | 0.05 | -0.26 | 0.30 | 0.70 | 0.70 | 0.40
Cv 044 | 043 0.52 0.58 | 0.42 | 0.26 | 0.21 0.23 1 0.30 | 0.30 | 0.33 | 0.43
Qmin (m*/s) 52.8 | 55.2 62.0 420 | 443 | 199 | 17.0 8.86 | 7.71 | 16.1 | 20.0 | 7.97
Qmax (m’/s) 479 695 1159 910 410 148 | 94.5 71.9 | 86.3 101 172 326
Sai s chuén trung binh | 0.58 | 0.87 1.44 1.21 | 047 | 0.18 | 0.11 0.10 | 0.12 | 0.12 | 0.22 | 0.50

Bdng 3. Tham sé thong ké chudi 1.000.000 s6 ngau nhién tao ra bang phwong phdp Monte-Carlo
khi dat ham chan Max va Min

5. Két luan

Nghién ctru da st dung phuong phap Monte-
Carlo d&& mo6 phong ngau nhién chudi dong chay
thang dén ho chira Cra Dat dé phuc vu cho bai
toan tim kiém quy dao t6i vu van hanh ho chira.
Két qua cho thdy dang phan phdi xac sudtphu
hop v6i cac chudi dong chay thang dén hd Cua
Pat trong mua i 1a phan phdi Lognormalva cac
thang mua kiét thudngpht hop véi phan phdi
Logistic, Beta hodc Lognormal. Trén co s¢ cac
ham phén phdi xac suat da tim dugc cho ting
thang, da tién hanh phat chudi sb ngau nhién véi
s6 luwgng 1.000.000 sb cho tat ca 12 thang trong
nam. Str dung phuong phap dat ham chan Min
g vai tan suat dam bao cap nudc 90% va Max

ung voi tan suit 10% dé han ché duoc viée phat
sinh cac gia tri vo nghia (qua 16n hodc qua nho,
tham chi gia tri 4m). Didu kién nay phu hop véi
bai toan toi wu phat dién trong mién van hanh
binh thudng cua ho chira; néu dong chay dén hd
qué 16n thi phai van hanh theo quy trinh dam
bao an toan cong trinh, con nguoc lai néu dong
chay dén hd qua nho thi phai van hanh trong ché
d6 han ché cip nuéc. Tuy nhién, phuong phap
nay con mot han ché 1a du sé mau tao ra duoc
rat 16n va hinh thanh dugc hau hét cac t6 hop
tuong quan giita cac thang lién k&, nhung sé& co
nhirng nim phan phdi dong chay bat hop 1y ma
chua c6 thuat toan loai trur.

Tai liéu tham khao
1. Cong Ty Tu Véan Xay Dung Thay Loi Viét Nam 1 (2000), Bdo cdo thiét ké ky thudt ddp Cira

Dat. Ha Noi.

2. M. Loveridge, A. Rahman and M. Babister (2013), Probabilistic flood hydrographs using
Monte Carlo simulation: potential impact to flood inundation mapping. 20th International Congress
on Modelling and Simulation, Adelaide, Australia, 1-6 December 2013 www.mssanz.org.au/mod-

sim2013.

3. Nguyén Tién Phong va Nguyén Duy Khanh (2010), Kéo dai tai liéu dong chay véi mé phong
Monte Carlo, Hoi dap 16n va phat trién ngudn nude Viét Nam (www.vncold.vn).

4. Hoang Thanh Tung, Ha Vin Khéi, Nguyén Thanh Hai (2013), “Ung dung Crystal Ball xdc dinh
ché dg van hanh téi uu phat dién cho hé chira Thac Ba, Tr uyén Quang va bac thang h6 chira Son La,
Hoa Binh ¢6 tinh dén yéu cau cap mede ha du”, Tap chi khoa hoc k¥ thuat Thuy Loi — Mai truong

(s6 42-2013).

5. James Charalambous; Ataur Rahman; Don Carroll (2013), “Application of Monte Carlo Sim-
ulation Technique to Design Flood Estimation: A Case Study for North Johnstone River in Queens-

land, Australia”, Water Resources Management.

TAP CHI KHI TUQONG THUY VAN

S6 thang 07 - 2016



NGHIEN CUU & TRAO DOI

6. Yang Peng, Changming Ji, Roy Gu (2014), “A Multi-Objective Optimization Model for Coor-
dinated Regulation of Flow and Sediment in Cascade Reservoirs”, Water Resources Management.

RANDOM SIMULATION OF MONTHY FLOW TO CUA DAT
RESERVOIR USING MONTE CARLO MOTHOD

Vu Ngoc Duong @, Nguyen Mai Dang @
() Graduate student at the Water Resources University
@ Water Resources University

Optimized operation trajectory for multi-purpose reservoirs is determined based on the inflow
timeseries of the flow to the reservoir is long enough to be able to cover all scenarios that may occur.
However, inflow timeseries to reservoir are short and even no monitoring station, the mathematical
model is solution. This study presents the application of Monte Carlo simulation is to generate the
random monthy flow to Cua Dat reservoir. The results showed that the probability distribution of
monthy flow to Cua Dat reservoir is suitable with lognormal distribution in flood season and Lo-
gistic, Beta, lognormal in dry-season. The Monte Carlo algorithm has generated the output of
1,000,000 random values of 12 monthly inflows, using the solution set Min function corresponding
to the 90% frequency block to ensure water supply and Max finction corresponding to the 10% fre-
quency to limit the release birth meaningless values (too big or too small, or even negative value).
These results will serve to define the problem optimal operation mode and multi-purpose Cua Dat
reservoir.

Keywwords: Random simulation, Monte Carlo method, Probability distribution, Monthy flow,
Cua Dat reservoir.
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DANH GIA HIEN TRANG CHAT LUQNG NUGC MUA
KHU VU'C THANH PHO HO CHI MINH NAM 2015

Nguyén Vin Hong, Phan Thiy Linh, Phan Thi Héi
Phan vién Khoa hoc Khi twong Thiy van va Bién d6i khi hau

phé H6 Chi Minh (TP. Ho Chi MInh)diea trén co sé tdp hop, phan tich chudi sé liéu

Bdi bdo trinh bay nhitng danh gid vé hién trang chat lwong nwée mua tai khu viee Thanh

cua thanh phcfn cdc chat héa hoc ¢é trong nuwoc mua tai hai tram la Tan Son Hoa
(TSH) va tram Phdn vién Khoa hoc Khi twong Thity vén va Bién doi khi hdu (SIHYMECC) trong mia
muea ndm 2015. Két qua phan tich cho thdy gid tri pH ciia mede miea déu trung tinh, do dan dién thap
thé hién qua néng dé cac ion nhuw SO4*, NO3-, CI-, F~ Ca**, Mg**, K*, Na*, NH4" déu rdt thép so
v6i Quy chuan kj thudt quoc gia vé chat heong nuée an uong QCVN 01:2009/BYT. Cé thé nhén
dinh nuwde mua tai hai tram TP. Ho Chi Minh nam 2015 ¢6 chat lwong tuwong ddi tét, hién tirong mura
axit chiea xdy ra, nguon nwée mua chwa bi nhiém ban boi bui ban va khi thai, ¢é thé sir dung cho

muc dich sinh hoat.

Tir khéa: Chat lwong nwée mwea, mua axit, TP. Ho Chi Minh.

1. Mé dau

Thanh phé H6 Chi Minh dwgc ghi nhan 1a
dia phuong co toc do tang truong kinh té nhanh
nhat ca nudc voi muc ting binh quan tir nim
2011-2013 1a 9,6%, tong thu ngan sach nim
2013 dat trén 764.000 ty dong. Thé nhung ap luc
tang truong kinh té, toc do d6 thi hda qua nhanh
da khién cho van dé bao vé mdi truong 1a mot
thach thirc 16n voi chinh quyén thanh phd. O
nhiém méi trudng cua thanh phd rat da dang,
trong d6 cha yéu 1a 6 nhidm nudc mat. Mdi nim
thanh phé tiéu tn hang nghin ty dong ngan sach
dé khic phuc nhung cting chi ph?ln han ché dugc
phan nao. Nudc tu nhién duogc coi la ngudn tai
nguyén vo cung quy gia déi voi con nguoi, tai
nguyén nudc da va dang dong vai tro quan trong
dbi voi cude séng. bung trudce thuc trang do6 thi
héa nhanh chong ciia TP. H6 Chi Minh, céc van
d¢ 6 nhidm moi truong khong khi, dat, nudc
ngay cang trd 1én buc thiét hon bao gid hét.
Trong khi ngudn nudc mit ngay cang bi 6 nhiém
thi nudc mua 1a ngudn tai nguyén vo ciing quan
tron can dugc nghién cru dé danh gia dung thuc
chat kha nang khai thac va st dung nham tranh
lang phi.

Vi vay nhu cau vé danh gia chét luong moi

truong nudc mua TP. Ho6 Chi Minh trong nhirng
nim gan day 1a van dé cap thiét giup cac nha
hoach dinh chinh sach ¢ birc tranh toan canh vé
hién trang chét lwong moi trudong mua hién tai,
phuc vu cho xay dung ké hoach khai thac nguén
nudc mua phuc vu nhu cau sinh hoat thiét yéu
cho khoang 8 triéu dan thay cho nudc ngam
trong tuong lai.

BINH DUONG

Hinh 1. Ban d6 Thanh phé Ho Chi Minh

Khi hau khu vuc nghién ctru c6 hai mua dac
trung: mua kho (img voi huéng gié Pong Biéc)
va mua mua (rng voi hudng gié Tay Nam). Phan
chia gitra mua mua - khoé ¢ khu vuc nghién ctru
nhu sau: mua kho - tir thang 12 dén thang 4 nam
sau, mia mua - tir thang 5 dén thang 11. Mua
mua co6 luong mua trung binh tir 1.300 - 1.950
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mm, chiém tir 93,6 - 96,8% luong mua ca nam.
Trong nam c6 hai khoang thoi gian giao mua:
thoi gian giao mua cua mua khé - mua mua la
cac thang 4 va 5; thoi gian giao mua ciia mua
mua - mua kho 1a cac thang 11 va 12.

Luong mua nam phan bd chu yéu trong céc
thang mua mua, trong d6 lugng mua thang trung
binh cao nhit 1a thang 9 va 10, thap nhit vao cac
thang tir thang 1 dén thang 4 va 12 (hinh 2).

400

300 EEEErs
s = T
200 e 4
150 Pk

100 3 N,
50 A )
O ey i

&0 |
V2|54 |5 |87 |8 |9 WM IR

198019551 67 | 23 | 38 818 173, 260, 365, 268, I71. 266 146 465 |
== =1H6- 2005 84 127/17.2/805 208, 378, 382 | 250, I3 203, 161 425
2008-2004 112 2007 306 110 197 181|368 283, 337, 307, |18E 325

Lurong mura (mem)
L)

Hinh 2. Bién trinh lwong mira trung binh thing
(mm) tai Tan Son Hoa

2. Phuwong phap nghién ctru

2.1. Phwong phap nghién ciru

- Phuong phap thong ké va thu thap céc tai
liéu dd nghién ctru, nhdm hé thdng héa cac tai
liéu co ban 1a co s cho nghién cuu

- Phuong phép lay mau, phén tich hoa nudc:
Lay mau nudc mua theo thong tu 32/2011/TT-
BTNMT vé Quy trinh quan trac chat luong nudc
mua.» Muc tiéu quan sat: Danh gia, giam sét lang
dong axit (Lang dong udt) theo thoi gian va
khong gian

« Kiéu quan tric: Quan tric méi truong tac
dong

« Dia diém: Tram thanh ph (Urban sites): SI-
HYMECC (19, Nguyén Thi Minh Khai, Quan 1)
va tram xa ( Remote sites): Tan Son Hoa ( 236b,
Lé Van Sy, Quan. Tan Binh) gin ngudn thai 1a
khu cong nghi¢p Tan Binh.

* Thong sb quan trac: do pH, d6 dan dién
(EC), cac ion canxi (Ca*™), magie (Mg*?), natri
(Na"), kali (K*), amoni (NH4"), clorua (CI), ni-
trat (NO3”, sunphat (SO4*)

TAP CHi KHi TUQNG THUY VAN

« Thoi gian ldy mau: Cac mau nude mua duoc
liy bang may ldy mau ty dong theo quy dinh cia
mang EANET (Acid Deposition Monitoring
Network in East Asia). Tan suat lay mau 13 24
gio tir 9h00 sang hom trude dén 9h00 sang ngay
hom sau va mau phén tich 1a mau t6 hop ctia mot
tuan (7 ngay) tir 9h00 sang thir hai tudn nay dén
9h00 sang thtr hai tuan sau.

« Miu duogc bao quan va luu trit theo tiéu
chuan qubc gia TCVN 6663-3:2008 (twong
duong voi ISO 5667-3:2003)

2.2 Phan tich tai phong thi nghiém

Chét luvgng mau nuée tai tram TSH duoc
phan tich tai Bai Khi tugng Thuy van Khu vuc
Nam Bo.

Cac mau nudc tai tram SIHYMECC duoc
phan tich tai Phong Thi nghiém Moi truong,
Phan vién Khoa hoc Khi tugng Thuy van va
Bién d6i khi hau (Bang 1). Phong thi nghiém dat
chuan ISO/IEC 17025:2005, ma s6 Vilas 284,
Vimeerts 073. Céac phép thir dé phan tich cac
mau nude mua déu thue hién theo cac tiéu chuan
Viét Nam va quoc té. Sau khi phan tich, cac két
qua duoc so sanh v6i Quy chuan ky thuat qudc
gia vé chit luong nuéc an udng QCVN
01:2009/BYT.

Bang 1. Cac phwong phap phan tich nuwoc mua

Thong sb Phuwong phap
pH TCVN 6942:2011
EC SMEWW 2510: 2012

S04  Noy, C1 F

ca®t , M3, K, NaNH,

TCVN 6944-2011
2000

TCVN 6660:

3. Két qua va thao luin

Trong nam 2015, do luong mua tir thang 1
dén thang 4 (35,8mm tai SIHYMECC; 30,3 mm
tai Tan Son Hoa) va thang 12 (3,8 mm tai SI-
HYMECC va 4,6mm tai Tan Son Hoa) nén
luong mua khong du dé 1dy mau va phan tich tai
Phong Thi nghiém (bang 2). Do do, trong bai bao
nay danh gia hién trang chat lugng nudc mua
nam 2015 dua vao cac thang c6 mua tur thang 5
dén thang 11.
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Hinh 3. Luong mwa (mm) tai 2 vi tri quan trdc
3.1 by pH
Thang do pH dung dé xac dinh tinh chét cua
nudc mua, néu gia tri pH thap hon 5,6 cho thay
nude mua da bi axit hoa. Theo két qua do duoc,
gia tri pH trung binh nam 2015 cta nudc mua la
6,13.
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Hau hét gia tri pH cac mau nudc mua tai hai
tram TSH va SIHYMECC déu trung tinh (pH >
5,6).

Nhu vay co thé nhan dinh r’fmg tai hai tram
TSH va SIHYMECC chua xuét hién hién tuong
mua axit.

3.2 Pé din di¢n EC

EC 6 hau hét cac mau nudc mua co gia tri
tuong d6i thip. Gia tri EC 16n nhét vao thang 6
(EC =60,75uS/cm) va c6 xu hudng giam vao
thang 11 cubi mia mua (EC = 26,6ps/cm).

Do dan dién ctia nudc mua nhod phan anh
néng do hoa tan théip tai hai tram quan trac TP.
H6 Chi Minh.

TC pa/em

GO

YRR T
=Tan Son Hea

300
ELTY

Ts T T A Ts Ti0 T11

Hinh 4. Gia tri pHrs thang tai 2 tram
TP. Ho Chi Minh nam 2015

3.3 Ham lwong cdac anion (SO4*, NO3", CI
, F -)

Céc anion SO4%, NO3-, CI', F- ¢6 thé ton tai
trong nudc mua tur bui bién, tir khi thai cong
nghi¢p, giao thong...Vivay danh gia ham lugng
céc anion nay gitip nhan dinh chinh xac hon vé
chat luong nude mua.

N6ng d6 SO4* cia cac mau nudc mua thu tai
2 tram TSH va SIHYMECC déu c6 gia tri thap
hon rat nhiéu so véi ndng do cho phép vé nudc

S042-{mg/l)
12

&
b
B SHYMECT
v BT3H
0
5 16 m T8 [kl T T11

Hinh 6. Gia tri SO4°" 1z thang tai 2 tram
TP. H6 Chi Minh nam 2015

Hinh 5. Gia tri ECrp thdng tai 2 tram
TP. H6 Chi Minh nam 2015

an udng cua B Y té (<250mg/1). Nong d6 SO4*
dat gia tri cao nhit vao thang 6 (TSN la 5,02
mg/l, SIHYMECC la 11,09 mg/l).

Noéng d6 N-NO3- cia cac miu nude mua vao
dau mua mua dao dong tir 0,21- 0,46 mg/l. Bén
giita va cudi mua mua ham lugng N-NO3-¢6 xu
huéng giam va dao dong tur 0,16 - 0,34 mg/l.
Nhu vay, so véi QCVN 01:2009/BYT (NO3-
=50 mg/1), ham lugng N - NO3- tai hai tram déu
rat thap.

X y-NO3 -(mg/1)

B SIHYMECC
1 B TSH
05 h B
0
T5 T6 7 T8 T9

710 T11

Hinh 7. Gia tri N-NO3 s thdng tai 2 tram
TP. H6 Chi Minh nam 2015
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Ham lugng CI- dao dong tur 1,8 - 3,6 mg/1, cao
nhat vao dau miia mua va c6 xu hudng giam vao

cudl mua mua.

Ham luong F- déu c6 gia tri rat thap, F- thap
nhit vao thang 11 (Fmi = 0,02 mg/1) va cao nhat

vao thang 8 (F max =

0,07 mg/l).

Nhu vay ham lugng cac anion SO4%, N-NO3-
, CI, F- déu rat thap so véi QCVN 01:2009/BYT
quy dinh. Piéu nay cho thiy chét lugng nudc
musa tai hai tram TSH va SIHYMECC cua TP.

H6 Chi Minh nam 2015 1a twong dbi tot.

Bdng 2. Két qua cdc anion tai 2 tram quan trac TSH va SIHYMECC ndam 2015

Chi tiéu Gia tri TS T6 T7 T8 T9 T10 T11 TB
SIHYMECC 3,34 11,[095,33 5,67 6,36 4,33 3,B83,71
2
SO, TSH 2,21 5,022,33 4,41 2,40 1,79 2,012, 88
mg /L)
TB| 2,77 8,063,83 5,04 4,38 3,04 2,| 4,29
SIHYMECC 0,95 1,0931,49 1,43 1,24 1,45 1,/531,43
N-NOs | TsH 0,24 0,460,34 0,40 0,14 0,21 0,19,29
™| 060 119, 092 092| 070| 0,83 086 | 0,86
SIHYMECC 1,74  3,0061,93 2,33 2,03 1,75 2,p®@,16
Cl = |TsH 2,2D 3,99 2,29 3,57 1,91 1,73 1,68 2,47
mg/L)
TB| 1,97 3,482,11 2,94 1,97 1,74 1,| 2,31
SIHYMECC 0,03 0,040,053 0,04 0,04 0,03 0,020, 03
F ]
/) | TSH 0,0 0,04 0,03 0,07 0,04 0,04 0,09 0,05
TB| 0,03 0,050,083 0,06 0,04 0,03 0,/ 0,04

3.4 Ham lwong cdc cation (Ca**, Mg** K",

Na*, NH4*)

Gia tri cac cation Ca**, Mg?" K*, Na*, NH4"

cao vao dau mua mua va c6é xu hudng giam vao
cuoi mua mua. Tuy nhién, cac gia tri nay déu con

rat thap so véi QCVN 01:2009/BYT.

Bdng 3. Két qua cdc cation tai 2 tram quan trac TSH va SIHYMECC nam 2015

Chi tiéu Gia tri T5 T6 T7 T8 T9 T10 T11 TB
ca?t | STHYMECC 1,47 4,B12,04 2,28 2,41 1,75 1,86 2
(ms/L) | oy 1,71 3,122,93 3,27 1,83 1,84 1,80 2
TB| 1,59 3,[712,48 2,78 2,13 1,79 1, 2,29

Mg?* | STHYMECC 0,31 0,[990,53 0,49 0,64 0,52 0,42 0
(ms/L) | 7oy 0,20 0,72 0,44 1,09 0,45 0,31 0,33 0,52
TB| 0,3 0,850,49 0,79 0,53 0,41 0,/ 0,53

k* | SIHYMECC 0,25 1,300,43 0,70 0,41 0,44 0,73 0
(/1| pgy 0,38 0,58 0,49 0,91 0,47 0,34 0,3 0,50
TB| 0,32 0,040,47 0,81 0,44 0,4( 0,/ 0,56

STHYMECC 0,77 0,070,94 1,02 0,93 0,84 0,55 0

(1}1?/1) TSH 1,49 2,84 1,5 2,40 1,23 1,14 1,09 1,67
TB| 1,13 1,911,23 1,71 1,09 1,04 0, 1,27

STHYMECC 0,38 0,700,664 0,73 0,51 0,81 0,58 0
N-NHy" | gy 0,37 0,99 0,81 1,14 0,67 0,67 0,63 0,76
TB| 0,38 0,840,74 0,94 0,59 0,74 0,/ 0,69
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4. Két luin

So sanh véi két qua Data Report 2014 cua
EANET tai tram TP. Hb Chi Minh pH = 5,85;
EC = 20 ps/cm; SO4* =2,32(mg/L), NO3-
=1,11(mg/L); Cl-=1,6 (mg/L); N- NH4"=0,44
(mg/L), Na*= 0,6(mg/L); K* =0,4(mg/L); Ca*
=1,0(mg/L), Mg?=0,2(mg/L), két qua cho thiy
nghién ctru ¢6 nam 2014 tai TP. H6 Chi Minh
chua xudt hién mua axit va két qua tuong quan
v6i nghién ctru cia nhém nghién curu.

Cac mau nudc mua thu thap duoc tai hai tram
TSH va SIHYMECC nim 2015 c6 chat luong
tuong doi tot. Xét vé phuong dién sir dung cho
muc dich cdp nudc, gia tri pH nudc mua trung
tinh, 6 dan dién thap thé hién qua ndng do cac

NGHIEN CUU & TRAO POI

cac cation (Ca**, Mg?*, K*, Na*, NH4") va anion
(SO4*, NO3-, CI', F) déu rat thap so voi tiéu
chuan cho phép vé nudc an udng cua Bo Y té.
Két qua phan tich cho thay hién twong mua axit
chua xay ra, nguén nuéc mua chwa bi nhidm ban
boi bui ban va khi thai... C6 thé nhan dinh rang
nguén nudc mua tai hai tram Tp. H6 Chi Minh
6 thé phuc vu cho muc dich sinh hoat.

Véi tiém ning nuéec mua doi dao, kha ning
b6 trg cho ngudn nudc cap TP. H6 Chi Minh 1a
dang ké. Vi vy, nudc mua can duoc quan tim dé
nang cao kha nang su dung, dac biét 1a tai cac
viing ma kha ning tiép can ngudn nudc con kho
khan.

Tai liéu tham khao
1. BO Y té (2009), Quy chudn kj thudt quoc gia vé chat lwong nueée dn uong OCVN 01:2009/BYT.
2. Trwong Vian Hiéu (2011), Nghién citu danh gid thiee trang tai nguyén nwde muwa Thanh phé Ho

Chi Minh va dé xuat giai phdp qudn Iy, Phan vién Khoa hoc Khi twong Thuy vin va Bién d6i Khi
héu, Pé tai S¢ Khoa hoc va Cong nghé TP. Ho Chi Minh.

ASSESSMENT OF RAIN-WATER QUALITY IN
HO CHI MINH CITY IN 2015
Nguyen Van Hong, Phan Thuy Linh, Phan Thi Hoi
Sub- Institute of Hydrometeorology and Climate Change

Abstract: This paper presents an assessment of the current state of rain - water quality in Ho Chi
Minh City based aggregation and analysis of data sequences of chemical composition in rain - water
at the two stations: Tan Son Hoa (TSH) and Sub-Institute of HydroMeteorology and Climate Change
(SIHYMECC) during the rainy season in 2015. The analysis results showed that the pH value of
rainwater are neutral, low conductivity can through the concentration of ions such as SO4*, N-NO3,
Cl, F, Ca**, Mg**, K*, Na*, NH4" which are very low compared with National technical regulations
of drinking water quality QCVN 01: 2009/BYT. Rain - water can be identified in two city stations
Ho Chi Minh in 2015 with relatively good quality, acid rain has not happened yet, rainwater not
polluted by dust and exhaust gases, can be used for domestic purposes.

Keywords: Quality of rain - water, acid rain, Ho Chi Minh City.
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MOQT SO NGHIEN CUU THU'C NGHIEM BUOC PAU VE
HIEU QUA GIAM SONG CUA PE PHA SONG DANG MEM
VA PE PHA SONG DANG CUNG

Doin Tién Ha - Vién Khoa hoc Thuy loi Viét Nam

va lam suy gidm ndang lwong séng triede khi tién vao déi ven bo. Hién nay, ¢é hai
dang dé phd song thuong dwoc dwa vio dp dung dé la dé pha song két cau cimg (dé
dd dé, bé tong cot thép, cac khéi di hinh, ...) va dé phd séng két cau mém (cdc bao tdi cat, ong vai
dia ky thuat, Geotube, Stabiplage,...). Bai bao sé trinh bay mot 6 két qua nghién curu thuc nghiém
bude dau trén hé thong bé song triéu két hop nham so sanh hiéu qua giam séng giita hai dang dé
phd song nay, dé tir d6 cé nhitng co s6, cdn cie nham liwa chon dang cong trinh phit hop khi dp dung

Bé phd séng la logi cong trinh bdo vé bo chii dong, tdc déng triec tiép vao séng bién

vao thyec te, wng voi cdac diéu kién cu thé o viung ven bién Viét Nam.

Tuw khoa: Mo hinh vat ly, dé pha song

1. Mé dau

bé pha song 14 loai cong trinh bao vé bo chu
dong, tac dong truc tiép vao séng bién va lam
suy giam nang luong song trude khi tién vao doi
ven bd, dong thoi lam giam tdc do dong chay
van chuyén bun cat doc b, gy boi ling va tao
ra nhing doi cét phia sau cong trinh. O nudc ta,
tai mot s6 ving ven bién nhu Hai Phong, Nam
Dinh, Thira Thién - Hué, Quang Nam, Bac
Liéu,... da ap dung cac giai phap nay vao viéc
bao vé bo, bai bién va cho mot s6 hiéu qua nhat
dinh. Phan 16n cac giai phap da dugc ap dung la
nhitng dang cong trinh cimg (da d6, 6ng buy,
khéi bé tong duc sdn). Tuy nhién, khoang hon 10
nam tr¢ lai day, 6 mot sb vung ven bién nudc ta
d3 dua cac giai phap mém (mo han, dé pha song)
vao ung dung. Cac giai phap mém trén bai co
ciu tao 1 cac bao, dng Geotube, Stabiplage....
v6i phan vo boc bén ngoai ¢6 dudng kinh (16n,
nho) ciing nhu kich thudc (dai, ngin) khac nhau,
duoc ché tao tir cac loai vat liéu nhu vai dia ky
thuat c6 do bén cao va phﬁn 161 bén trong duoc
bom day cat. Mo han mém vudng goc véi bo di
duoc tng dung tai nhitng noi nhu Thira Thién -
Hué, Quang Nam, Ba Ria - Viing Tau,... nhung
chtrc nang chinh 13 ngin dong bun cat, gdy boi,
vé hidu qua giam song 1a khong nhiéu. Cac dé
pha séng dang mém méi chi dugc ap dung tai
mot s6 noi nhu ven bién Hoi An, Quang Nam

TAP CHi KHi TUQNG THUY VAN

(2015); D6i Duong, Phan Thiét (2005); Nha
Mat, Bac Liéu (2012);... néu xét vé hiéu qua
mang lai van con rat han ché. B6i hau hét cac
cong trinh nay dugc ung dung dudi dang thu
nghié¢m, chua c6 nghién ctru, tinh toan mot cach
k¥ ludng trudce khi xay dung [2], [3], [7], [8].

Tir mot s6 két qua nghién ctru bude dau doi
v6i ca hai loai dé giam song (cing va mém) trén
bé song tridu két hop s& c6 duoc nhitng so sanh
vé hiéu qua gitra chung. Tir d6 1am luan ct khoa
hoc gitip cho viéc lya chon dang cong trinh dé
ap dung vao thuc té khu vuc bai, bd bién can bao
vé. Boi mbi loai cong trinh déu cé nhirng wu,
nhugc diém khac nhau. D6 14 nhitng nghién ciru
¢6 ¥ nghia vé khoa hoc va dap tng duoc doi hoi
cua nhu cau thuc té hién nay.

2. Co s¢ dir li€éu va phwong phap nghién
ciru

2.1. Co so dir liéu

- Céc tai liéu chuyén mon da ban hanh (s6 tay,
tiéu chudn, sach). Cac bio cao két qua nghién
ctru lién quan cia cac dé tai, du an ca trong va
ngoai nuoc [3], [7], [8];

- S liéu dija hinh (binh d6 1/5.000 tai ven
bién Hoi An, Quang Nam, do nim 2010), s6 liéu
muc nude (tiéu chuan TKDB nam 2012 cta Bo
NN&PTNT), s6 liéu song (s6 lidu thong ké tir
2010 - 2015 tai vung nghién cuu, TC TKDB
2012) [1];
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- Ngoai ra con mot s6 tai lidu khac co lién
quan nhu bai bao khoa hoc, website,...

2.2. Co s6 Iy thuyét, phwong phdp va cong
cu nghién ciru

2.2.1. Co 56 ly thuyét dé danh gia hiéu qua
giam song cua dé pha song

Muc dich quan trong cua dé pha song la gidm
nang luong séng tdc dong 1én vung dugc che
chan. Phan ning luong song giam di 1a do ma
sat, song vo, tac dong cua khoi phu trén than
cong trinh, mat phﬁn dugc phan xa tro lai thanh
nang luong séng phan xa. Phan ning luong con
lai tiép tuc duoc truyén qua than dé hoac vuot
qua dinh dé. Hi¢u qua giam nang luong song cua
dé chan song c6 thé do bang do 16n cua ning
luong séng truyén qua cong trinh. Mtc do truyén
song duoc xac dinh théng qua st dung hé s
truyén song K [6].

K:

[

iy o

o

Trong do:

H;i - chiéu cao séng t6i (trudc cong trinh).

H. - chiéu cao séng sau dé khi c6 cong trinh

Phan 16n cac nghién cuu thyc nghiém xac
dinh hiéu qua truyén séng qua dé duoc thuc hién
trén mo hinh vat 1y. Tir 1950 dén nay d4 c6 hang
tram nghién ctru duogc cong bd, cd6 hang chuc
cong thuc thuc nghiém xac dinh hé s6 Kt duge

/]l Ja)
- - MI

Hinh 1. Mé ta cdc théng sé trong nghién ciru
truyén séng qua théin dé

Hinh 2. Cdu tao dé bang khoi Tetrapod
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duaral6],[7], [8].

2.2.2. Phuong phap va cong cu nghién ctru

Phuong phéap nghién ctru chinh 1a thi nghiém
trén mo hinh vat 1y bé song triéu két hop nham
danh gid hiéu qua cua dé giam séng cung va
mém. Bé song triéu két hop co kich thuéc 25 m
x 34,5 m x 1 m, khu bé thi nghiém co kich thuéde
12 m x 24 m. May tao song véi 03 modul riéng
biét mé phong duoc song déu va khong déu véi
céc dang phd dién hinh nhu Jonswap va Pier-
son,... véi chidu cao song tdi da 14 0,4m.

3. Xay dung va thiét 1ap mé hinh

3.1. Loai mé hinh va ty I¢ mé hinh

Loai mo hinh: M6 hinh long cung, chinh thai.
Viéc md phong tuong tu cac thong sb vé don vi
do dai, thoi gian, tan s, trong lugng, dién tich,...
duoc thiét lap theo ti€u chuan Froude. Can ctr
kich thudc vé chiéu dai bé, diéu kién dia hinh bai
thuc té va du kién cac phuong an bd tri cong
trinh thi nghiém, sau khi phan tich, danh gia
nhiéu loai ty 1& khac nhau, chon ty 1 mé hinh vé
hinh hoc 13 AL =Xh =30 (AL - Ti 1é vé chiéu dai,
Ah- Ti 18 vé chiéu cao) [4], [6].

3.2. Cdc théng soé thi nghiém trén mé hinh

Cac thong s6 dau vao thi nghiém bao g@)m:
dia hinh bi, tham s6 thuy luc (myc nudc, song)
va diéu kién cong trinh.

3.2.1. Pia hinh truyén séng

Dia hinh bai bién c6 d6 déc dién hinhi= 1%
(ven bién Hoi An, Quang Nam). Pham vi mo
phong dia hinh b bién L = 600 m, tuong ting
trén mo hinh 1a 20 m. M hinh dugc dap bang
cat dam chat va trat bang vita xi mang cat vang
M100, day 2,5 cm.

3.2.2. Phuong dn mdt bang va két cau dé

- Pé cling: gdom dé c6 khdi phu Tetrapod
(Hinh 2) va dé ban nguyét (Hinh 3) [5].

| i

Hinh 3. Céu tao dé BTCT hinh dang ban
nguyét cé 16 tiéu song

TAP CHI KHI TUQONG THUY VAN
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Chi tiét cac thong s6 k¥ thuat chinh dugc thé
hién nhu trong bang 1.

-Pé mém: Sir dung dang 6ng vai, dudng kinh
D = 3,0 m, bom déy cat (Hinh 4).

Hinh 4. Kich thiée dwong kinh ong vai va hinh ddng cdu tao dé mém

Bang 1. Céc tham s6 ky thudt chinh ciia dé phd song ca dang cimg va mém

Ti ¥ Tlope 1€ 1ilm vipe n
Cic dyl heong wh binliugiytn Link " il 1 'lﬂllﬁu
T 18 dd déd, 16 cao (m) Ay = =3 0
T+ 18 thi gan, chaloy () A =3, =ola. 3477
T+ 18 rongluonz (k) Apmdy = oo
Ty 18 ditntich(m™ A= = 200
T+ 16 the tich (m°) A=A} - 27000

Chi tiét vé song va myc nude lam dau vao thi nghiém dugc thé hién & bang 2.

Bang 2. Diéu kién song dau vao thi nghiém mé hinh

TT Ciic tha sb 1§ fadi ¢ldul Nowpdnlinh | §ib himl (1:30)

1 | Vitfcdngz trinh cach b 2 =100,0tn X =333m

2 | Chién cao 2 tiung binh h=30m h=0,10m

3 | Chifn dii cdhr tiinh L =150mm L =2.5m

g | Mhohng cach mifta 2 khe hiv ol cdng tiinh Lz = 50 0tn Lz=1&Tt
5 | Bé tdng dinh d2 ting binh B =3 0m B=010m

g | Chitw cao chia khdi phil Tetagpodd Hie=1,8m Hie=0,081m

T | Tiong heone clia khidd phin Tetrapod Cte=3100ke Ge=0,130%k

3.2.3. Théng s6 muec nude, séng

Péi véi muc nude chon tai vi tri mat cit
MC46 (108°24°; 15°52°). Dya trén bang s6 liéu
tan suat két hop véi chudi sb lidu muc nuée
nhiéu nam tai tram Hoi An, lya chon 02 cép muc
nudc thi nghiém tuong ung 1a P=10% va P=5%,
ung véi 02 gia tri /D= 0,8 vah/D = 1,0 [1].

Thong sb song duoc lya chon dua trén chudi
song théng ké, thu thap tir nam 2010 - 2015 tai
khu vuc nghién ctru. Trong d6 lya chon hai gia
tri song dic trung 13 song trung binh nhiéu nim
(S1) va song tan suét 5% (S2).

Chi tiét vé& soéng va muc nude 1am dau vao thi
nghiém dugc thé hién & bang 3.

Bang 3. Diéu kién séng dau vao thi nghiém mé hinh

» MGUYEN HINH MO HIMH 1:30
f 56 . 56
e Do T g | W Do 59
2 353 100 T:’f‘.':l 332 3,31 1:42
H e a1 e o
Ghi chii: Hmo- Chiéu cao séng dinh phé; Tp- Chu ky song

Thoi gian thi nghiém cho 01 kich ban la 17
phut twong tmg sé con séng thi nghiém tinh toan
12 559, thoa mén yéu cau sd con song tir 500 dén
1000 [4], [6].

3.3. Hiéu chinh, kiém dinh va bé tri mé hinh

TAP CHi KHi TUQNG THUY VAN

M6 hinh dugc hiéu chinh va kiém dinh theo
dung cac thong sb yéu cau ciia hé thong. Cac dau
do séng dugc hi¢u chinh va kiém dinh theo diang
yéu cau ctia nha san xuat. Cac dau do duge bd tri
nhu trong hinh 5.
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RET AU SETRAPDRT
| 1

b

e T

Hinh 5. Hinh anh thuc té ciia cac dang két cdu cong trinh

4. Két qua va thao luin

Trong nghién cuu da ké thira két qua thi
nghiém ctia Dé tai cAp BO NN&PTNT do ThS.
Nguyén Thanh Trung chu tri nim 2013 vé hiéu
qua giam song cua hai loai dé cing c6 khéi phit
Tetrapod va dé hinh Ban nguyét [5]. Dé tién so
sanh hiéu qua giam song, tac gia da tién hanh

thi nghiém véi dé mém theo dung céac kich ban
ma dé tai cdp BO [5] da tién hanh. Tong 09 kich
ban song, ung véi 02 cip muc nude 1a h/D =
0,8 va h/D = 1,0 (h - d6 cao twong d6i cua dé
tinh tir chan 1én dinh tai vi tri dat dé trén bai; D
- d¢ sau tuong ddi tinh tir vi tri chan dé dén bé
mat nudc tinh).

Tiwirng lops Wh—=0.8
]
Tty owm HEaad .
N goE e EEEmEm
'<=.\= EELZEELD aTetraped
k-
Cic 1uf gt i B beong g

Tortng e 'I=1.0

1.00
E 0.00

BE & mEm

Kt

]
£

kto2
Ktz

285
T BT etraped

L
1]
T T

L Jud g4 b IO brong g

Hinh 6. Hiéu qua giam séng tai cac dau do sau
cong trinh voi truwong hop h/D = 0,8

- Hidu qua giam soéng giita & mém va dé cau
kién Tetrapod: So sanh giita & mém v&i dé cling
¢6 sir dung khdi pha Tetrapod cho thay: Trong
ca hai truong hgp h/D = 0,8 va h/D = 1,0, tuong
g véi cac cap song khac nhau thi ¢ mém déu
cho hiéu qua giam song t6t hon dé cing dang
khéi phit Tetrapod. Tuy nhién, img véi muyc nude
cao, d6 ngap nudc sdu hon thi dé mém s& ¢ hiéu
qua giam song t6t hon dé Tetrapod (h/D = 0,8 thi
dé mém giam séng trung binh t6t hon dé Tetra-
pod khoang 13 - 15%). Khi muc nudc cang thap
thi sw chénh léch vé hiéu qua giam song giita hai
dé 1a khong nhiéu (h/D = 1,0 thi d& mém giam
song trung binh t6t hon so véi dé Tetrapod khong

Hinh 7. Hiéu qud giam séng tai cdc dau do sau
cong trinh voi truong hop h/D = 1,0

dang ké, chi vao khoang 3 - 5%), xem cac hinh
6 va hinh 7.

- Hiéu qua giam séng giita & mém va dé Ban
nguyét: Do d& tai cap Bo [5] chi c6 két qua thi
nghiém véi dé Ban nguyét (BN) tng voi truong
hop h/D = 0,8, nén ddi voi dé mém ciing chi thi
nghiém véi myc nude tuong tu. Tir két qua cho
thiy, voi h/D = 0,8 thi dé mém co hiéu qua giam
song trung binh tét hon so véi ¢é BN khoang gan
17% (Hinh 8). Tuy nhién, dé cé dugc két qua so
sanh chinh xac hon nita thi can phai thém cac
kich ban thi nghiém véi nhiéu t6 hop (song +
muc nudc) khac nhau.

Trwing hop WT=0.5
FCR TTTTT]
g 000 mEE mim
- KIOl KO3 K105
.= W Ean Mguyet
H
L Jud giahd IO hroasg g

Tororng o W05

100
oco MIAEEE  woe i

Kol KO3 Kis B Teh 3]]'}('
L 1 gid i T Praig g S

He = tru].r;én
=dng Kt

Hinh 8. So sanh hiéu qua giam song gitra dé
meém va dé Ban nguyét (/D = 0,8)

Hinh 9. So sanh hi¢u qua giam song giia dé
mém voi dé Tetrapod va BN (h/D = 0,8)
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- So sanh chung: Hinh 9 cho thdy, so v&i hai
két cau cong trinh cimg (Tetrapod va BN), hiéu
qué giam song ctia cong trinh mém tét hon trung
binh khoang 5 - 13%, Gng véi truong hop cong
trinh ngap nudc (/D = 0,8). Tuy nhién, ddi v6i
truong hop chiéu cao cong trinh bang mép nudc
(dé nho) thi hiéu qua giam séng giita hai loai két
ciu mém va cung khong c6 su khac bi¢t nhiéu,
¢6 nhitng truong hop, cong trinh co két ciu
Tetraport c6 hiéu qua giam song tot hon so voi
dang cong trinh mém. Piéu nay ciing d& hiéu boi
do kha niang hap thu song cia cac khdi phu ¢
cong trinh cung trong truong hop khong ngap
nudc 1a t6t hon so v6i cong trinh mém.

5. Két luan va kién nghi
5.1. Két ludn

Vi mot s6 két qua thu duoc, co thé dua ra
nhirng nhéan xét nhu sau:

- So sanh gitta d¢ mém véi dé ctng c6 cau kién
1a khdi Tetrapod nhan thay, néu dé cang ngap
nude sau hon thi hidu qua giam séng ciia d& mém
s& t6t hon dé Tetrapod, cu thé: tir 13 - 15% (ing
v61 h/D =0,8) va tir 3 - 5% (tmg voi h/D = 1,0).

- So sanh giita & mém voi dé cung 1a dé dang
Ban nguyét nhan thiy, néu cung véi mot cap
muc nude (cung d6 sau ngap) thi dé mém sé co

hiéu qua giam song tot hon dé BN. Cu thé, véi
h/D = 0,8 thi hiéu qua giam song trung binh cua
dé mém tét hon so voi dé BN khoang 17%. Tuy
nhién, do khong cé nhiéu kich ban khac nhau
nén chua thé c6 nhitng danh gia ky vé hiéu qua
giam song cua hai dang dé nay voi nhau.

- So sanh hiéu qua chung nhan thay, so véi
hai két cdu dé cung (Tetrapod va BN), hiéu qua
giam song cua dé mém tt hon trung binh tir 5 -
13%, ung v6i dé ngdm. Tuy nhién, dbi véi
truong hop chiéu cao cong trinh bang mép nudc
(dé nho) thi hi€u qua giam song gitra hai loai dé
mém va dé ctimg khong cé sy khac biét nhiéu.

Day la nhiing so sanh mang tinh dinh luong
dé giup cho cac nha quan 1y, nhitng nguoi thiét
ké co thé dya vao d6 1am can ct, danh gia, phan
tich dé lya chon loai cong trinh dua vao ing
dung trong thyc té.

5.2. Kién nghi

Pé ¢6 duoc nhitng co sé khoa hoc va nhimng
két luan c6 do tin cay cao nham so sanh hiéu qua
giam song cua dé cimg va dé mém thi can phai
¢6 nhiéu kich ban thi nghiém hon nira v6i nhiéu
t6 hop (song + muc nudc) va nhidu dang dé clg
khéc nhau, khi dé s& bao trum duoc nhiéu mbi
tuong quan gitra dong luc - cong trinh dé phan
tich duoc sang t6 van dé nghién ciru.
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NGHIEN CUU & TRAO POI

SOME EXPERIMENTAL STUDY OF INITIAL ON EFFECT WAVE REDUCTION OF
SOFT BREAKWATER AND HARD BREAKWATER
Doan Tien Ha - Viet Nam Academy for Water Resources

Summary: Breakwater is the kind of structures proactively, that impact on the sea waves and
wave energy degrade before entering the coastal zone. Currently, there are two types breakwater
often introduced that is hard breakwater structures (dyke rocks poured, reinforced concrete, mis-
shapen blocks, ...) and breakwater soft texture (the sack load of sand, geotextile tube, Geotube, Stabi-
plage, ...). The paper will present some research results on the basin tide-wave system. Compare
efficacy between the two types of breakwater, so that there is the basis, pursuant to select the ap-
propriate format types structures when applied in practice, to the specific conditions in the coastal
region of Vietnam.

Keywords: Physical Models, Breakwaters.
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TiNH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUONG NONG NGHIEP,
THUY VAN THANG 6 NAM 2016

@dy cudi thang, tuy nhién hai dp thdap nhiét déi nay déu khong anh hwéng dén dat lién

T rong thang, trén Bién Péng da xudt hién 02 dp thap nhiét déi lién tiép vao nhitng
n

niede ta. Tong lwong miea da phan ¢ cdc tinh mién Béc phé bién thiéu hut nhiéu so véi
TBNN, dac biét khu vuc phia tay Bdc Bé va Bic Trung Bo. Do it mua nén nhiét do o khu v cac
tinh phia bdc phé bién cao hon so véi trung binh nhiéu nam (TBNN) cung thoi ky.
Khu viee tir Binh Dinh dén Ninh Thudén do xudt hién dot mwa vao thoi diém nhitng ngay cuoi
thang 6/2016 nén tinh trang kho han phcin nao duwoc cai thién.

TINH HINH KHi TUQONG
1. Hién twong thoi tiét dic biét
+Ap thép nhiét déi

Trong thang 6/2016, vao nhimng ngay cudi
thang da xuét hién lién tiép 02 Ap thap nhiét déi
(ATND) trén khu vuc Bién Pong, tuy nhién
khong anh huong dén dit lién nudc ta, cy thé:

- ATND02 thang 6: Chiéu ngay 23/6, mot
vung ap thip trén khu vuc gitra bién Pong da
manh 1én thanh ATND, sau d6 ATND chu yéu di
chuyén cham theo huéng Tay Tay Bac va dén
sang ngay 26/6, sau khi di vao khu vyc phia
Pong Nam quan dao Hoang Sa, ATND di suy
yéu thanh mét ving 4p thip va tan dan trén bién.

- ATNDO3 thang 6: Sang s6m ngay 27/6, mot
ATND truéce d6 hinh thanh trén ving bo bién
phia dong Phi-lip-pin da vugt qua ddo Lu-Dong
(Phi-lip-pin) di vao phia dong khu vuc Bic Bién
Pong; sau d6 ATND tiép tuc di chuyén kha
nhanh va chu yéu theo huéng Tay Bic va sang
ngay 28/6, sau khi di vao ving bién phia Nam
tinh Quang Dong (Trung Quoc) ATND da suy
yéu thanh mot Vung ap thap di vao dat lién tinh
Quang Dong, suy yéu va tan dan va khong anh
huong dén dat lién nude ta.

+ Néing nong

Trong thang 6 da xay ra 03 dot ning nong
trén dién rong tai khu vuc Bac B¢ va Trung B9,
cu thé nhu sau:

- Tai khu vuc Béic Bo: Do anh huong cua
hoan luu ving ap thip nong phia Tay, nén khu
vuc di xay ra hai dot ning nong tir ngay 1 - 4/6,
11 - 15/6 trén dién rong va tur 18 - 20/6 xdy ra
cuc bo ¢ cac tinh Déng béng Bic BO véi nhiét
d6 cao nhét phd bién tir 35 - 38°C, riéng mot s6
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noi nhiét do con dat trén 40°C trong ngay 15/6
nhu: Lang (Ha Noi): 40,4°C, Viét Tri (Phu Tho):
40,3°C, Hoa Binh : 40,7°C.

- Tai céc tinh Trung B¢: trong thang xay ra
nhiéu ngay ning néng, dang cha y 1a hai dot
nang nong dién rong tir ngay 1 - 5/6, 10 - 16/6 va
tor ngay 18 - 20 ¢ khu vuc Bic Trung B9, nhiét
d6 cao nhat pho bién tir 36 - 39°C, mot sd noi
thudc ving nui phia tay ciing dat trén 40°C.

2. Tinh hinh nhiét do

Nhiét do trung binh thang 6/2016 tai cac khu
vuc trén pham vi ca nuéc phd bién cao hon so
voi TBNN cung thoi ky tir 1,0 - 2,0°C, dac biét
khu vuc Pong bang Bic Bo ¢ noi cao hon t6i
xap xi 2,50C.

Noi c¢6 nhiét do cao nhét 1a Twong Duong
(Nghé An): 40,8°C (ngay 20).

Noi ¢6 nhiét do thép nhét 1a Da Lat (Lam
bong): 15,6°C (ngay 7).

3. Tinh hinh mwa

Trong thang 6, tai Bic Bo da xay ra nhiing
dot mua nhu sau:

Dot 1: Do anh hudng cta rinh ap thip bi nén
két hop v6i hoi tu gio muc 1,5 km, nén khu vuc
da c6 mua rao va dong rai rac tai cac tinh ving
nui tap trung vao dém va sang.

Dot 2: Do anh hudng ciia ranh 4p thap bi nén
két hop voi héi tu gio tr muc 3 - 5 km nén tr
ngay 7 - 10/6 khu vuc da c6 mua dié€n rong, co
noi d4 xay ra mua vira mua to nhu Bic Quang (Ha
Giang - ngay17/6) : 148 mm, Bic Ha (Lao Cai -
ngay 10): 63 mm. Tham chi trong ngay 7, ngay 8,
mua con lan xudng khu vye Bic Trung Bo.

Dot 3: Do anh hudng cta rinh ap thip bi nén
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ngay 16/6 khu vuc da c6 mua, mua vira ¢6 noi
mua to va dong. Sau do6 do anh hudng cua qua
trinh hoi tu ¢ ria &p cao can nhi¢t déi nén khu
vue ving niii phia bac ¢6 mua rai rac vao dém va
sang lién tyc tr ngay 18 - 21/6.

- Tong lwgng mua trong thang 6 tai khu vuc
Bic B6 pho bién thiéu hut so v6i TBNN tir 20-
70%, mot s6 noi khu vuc Ty Béc thiéu hut dén
trén 80%.

- Khu vuc Trung B9, trong thang mua phan
bd khong ddng déu, tai cac tinh Thanh Hoa dén
Pa Ning pho bién thiéu hut tir 30 - 70%, mot s6
noi trén 80%; tai khu vuec Quang Nam dén Binh
Thuén do anh hudng cua dot mua tir ngay 25 -
29/6, tong luong mua phd bién tir 30 - 80 mm,
mot s6 noi trén 100 mm, do vay tong lugng mua
thang cao hon so v&i TBNN tur 20 - 60%.

- Do anh hudng cua gi6 mua Tay Nam nén
trong thang khu vuc Tay Nguyén va Nam B
nhiéu ngay c6 mua rao va dong, riéng tir ngay 9-
11/6 gi6 tdy nam suy yéu nén khu vuc nay tam
thoi gian doan mua. Tong luong mua tai Tay
Nguyén va Nam B6 pho bién x4p xi dén cao hon
TBNN ttr 10 - 50%, c6 noi cao hon.

Noi ¢6 tong lugng mua thang cao nhat 1a Bic
Quang (Ha Giang): 634 mm, thap hon TBNN la
267 mm va day cling la noi c6 lugng mua ngay
cao nhit trong thang: 148 mm (ngay 7).

Noi c6 téng lwong mua thang thap nhét 1a Vinh
(Nghé An): 10 mm, thap hon TBNN la 106 mm.

4. Tinh hinh ning

Téng sd gio ning trong thang trén pham vi
toan quoc phd bién ¢ cao hon so voi TBNN cung
thoi ky.

Noi ¢6 s6 gio ning cao nhit 1a Ba Pon
(Quang Binh): 275 gio, cao hon TBNN la 54 gio.

Noi c6 s6 gid ning thdp nhat 1a Sa Pa (Lao
Cai): 117 gio, cao hon TBNN la 25 gio.

KHi TUQNG NONG NGHIEP

Diéu kién khi tuong néng nghiép trong thang
6/2016 & hau hét cac dia phuong cua nudc ta
tuong 601 thuan lgi cho cay trong s1nh truong va
phat trién. Nén nhiét va s6 gio ning & hiu hét
céc khu vuc déu cao hon trung binh nhiéu nam
(TBNN) tao diéu kién thuan loi cho viéc thu
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hoach laa dong xuan, dong thoi thuan loi cho laa
mua va cc cdy trong khac sinh truong va phat
trién. Tuy nhién, thang 6 1a thing miia mua & hau
hét cac dia phuong ¢ mién Bic va mién Nam,
luong mua trong thang ¢ nhiéu khu vue, dic biét
1a cac tinh phia Bic thip hon TBNN nhung
luong mua va s6 ngay mua tuong d6i cao, thuan
loi cho ba con san xuat vu mua ddi véi cac tinh
mién Bic va vu hé thu ddi voi cac tinh mién
Nam. Trong thang 6 & hau hét cac dia phuong sé
ngay ¢6 dong va ngdy co luong mua lon Xuat
hién ¢ nhiéu noi gdy mot soanh huong dén san
xuit néng nghiép. Dén cudi thang cac tinh mién
Bic tap trung thu hoach lua dong xuén va chim
soc laa mua. Céc tinh mién Nam vé co ban da
thu hoach xong ltia d6ng xuén va chuyén trong
tam sang cham soc 10a he thu.

Hién nay, ca nudc da co ban thu hoach xong
cay trong vu dong Xuan va dang tién hanh xubng
gidng céc loai cdy trong vu hé thu.

1. Poi voi cay hia
1.1. Mién Bic

Théng 6 1a thing mua mua tuy nhién, hau hét
cac khu vuc déu ¢6 luong mua thip hon TBNN,
tuy nhién s6 ngdy mua ting dam bao duoc lugng
am can thiét cho cay trong sinh truéng va phat.
Nhiéu noi bi anh huong ciia gio tay kho nong véi
cuong d6 khong manh, sé ngay xuat hién dong
cao kém theo mua 16n gay mot s6 kho khin cho
san xudt nong nghiép cua mot s6 dia phuong.

Tinh dén cudi thang, cac dia phuong phia
Bic da gieo cay dat 1.156 ngan ha, dat 99,4% so
v6i cung ky nim trude, giam chu yéu tai
ving Dong bang séng Hong (giam 7,6 nghin
ha, twong g giam 1,4%) do thyc hién viéc thuc
hién don dién dbi thira, chuyén sang lam dudng
noi dong, kénh dan nuéc, chuyen muc dich su
dung dét. Hién nay, toan mién thu hoach dugc
1099,1 ngan ha lta dong xuan, chiém 95,1%
dién tich gieo cay, bang 102% so véi cung ky
ndm trudce.

Nhin chung, vu lia dong xuan nam nay tai
cac tinh mién Béic do yéu tb thoi tiét dau vu
khong thuan lgi, rét dam, rét hai da lam mot s6
dién tich laa phai ciy dam lai nhung trong vu co
ban du nudce tudi dudng nén cdy lua sinh truong
va phat trién tot, ddc biét 1a vao thoi ky lua trd
bong c6 mua nén ciy laa bong chic, d6 dong déu
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cao va déu O cac tra lua, ngoai ra sau bénh gay
hai trén cdy lua giam dang ké so dong xuan
2015. Theo danh gia cua cac dia phuong, nang
suit lua déng xuan cac tinh mién Bic udc dat
62,6 ta/ha, tang khoang 0,5 ta/ha (+0,8%), san
lugng ude dat 7,22 tricu tan, tang nhe so dong
xuan 2015. Lua dong xuan dugc thu hoach trong
diéu kién thoi tiét nhiéu nang, thuan loi cad
ngoai dong va ca cho phoi say

Thoi tiét twong ddi thuan loi do d6 dén cudi
thang lta mua trong giai doan moc mam dén 14
tha 5 & cac tinh mién Bac co trang thai sinh
truong tir trung binh dén tot.

Khu vye Trung B 1a noi ¢6 gio tay khé nong
hoat dong manh nhat trén ca nudc, véi s ngay
co g10 tay kho nong hoat dong tir 1 - 23 ngay,
mot sd khu vue ¢6 1 - 11 ngay c6 cuong do
manh lam luong bbc hoi ting cao, nhiéu khu
vuc d3 bat dau bi han cuc bd. Tuy nhién trong
thang, cac con dong kém theo mua I6n xuat hién
trong ving v6i s ngay c6 dong tir 2 - 22 ngay
da mang lai nhiing thuén lgi nhét dinh cho san
xuét néng nghiép.

Do lta dong xuan dugc thu hoach nhanh gon,
thoi tiét thuan loi do nhiéu ning xen mua dong,
téng dién tich gieo céy Iua hé thu cua cac tinh
thugc dia ban mién Trung tinh dén cudi thang
nhanh hon cung ky nam trudec.

1.2. Mién Nam

Trong thang 6/2016 céc dia phuong phia
Nam vé co ban di két thuc thu hoach xong lta
dong xuén chuyen trong tdm sang loa he thu
dong thoi lam dat gleo trong cac cdy rau mau Va
cay cong nghiép ngan ngay. Nén nhiét d6 va sb
gio nang thang 6/2016 & hau hét cac dia phuong
mién Nam tuong dbi kha, & mirc xap xi hodc cao
hon TBNN. Déng kém theo mua xuit hién
nhiéu tao diéu kién cho lta he thu sinh truong va
phat trién.

Theo bdo cdo so by hi¢n nay cac tinh phia
nam da thu hoach xong vu laa déng xuan, tong
dién tich xudng gidng dat khoang 1.926 triéu ha,
giam 1,2% (-23,9 ngan ha) so voi vu trudc;
Nang suét binh quan udc dat 64,9 ta/ha, san
luong dat hon 12,19 triéu tan, giam 1,29 triéu tin
so voi cung ky nam trude. Riéng ving Pong
bang song Ctru Long (PBSCL) san luong dat
hon 10 trigu tan, giam 1045,7 nghin tan so véi

TAP CHi KHi TUQNG THUY VAN

cungky (-9,4%); Tay Nguyén dat 418 nghin tén
giam 64 nghin tan (- 13,3%); Duyén hai mlen
trung dat gan 1,3 trigu tan, giam 175,6 nghin tin
(-12,2%).

+ Laa vu hé thu: Tinh d&én cudi thang, ca
nude gieo trong dat gan 1,78 triéu ha laa heé
thu, bang 96,3% so voi cung ky nim trude,
trong do6 cac tinh mién Bic dat 130,3 ngan
ha, béng 93,6%, cac tinh mién Nam dat hon 1,6
tri¢u ha, dat 96,5%, riéng cac tinh thudc vung
DBSCL dat 1,45 tri¢u ha, bang 98,1% cung ky
nam trude. Toc do xuong giong nhin chung
cham do thoi tiét dau vu nang nong, thiéu nudc
va xam nhdp man. Hién nay cac khu vuc
DBSCL, Tay Nguyén va Bong Nam b co ban
dd chdm dut tinh trang han han, xdm nhap man
do d3 c6 mua. Khu vuc Nam Trung Bo do tiép
tuc bi anh hudng gay git ciia han han nén du
kién, tong dién tich lta phai ding san xuat do
thiéu nudc khoang 25.100 ha (Ninh Thuéin
10.000 ha, Khanh Hoa 11.000 ha, Binh Dinh
4.100 ha), nhiéu dién tich cdy trong co kha nang
bi th1eu IllIO’C vao thoi gian gitra va cudi vu. Do
xudng gidng sém hon cing ky nén di co trén
438 ngan ha lGa he¢ thu sém ¢ cac tinh PBSCL
cho thu hoach, nang suét trén dién tich cho thu
hoach dat kha, tdng nhe so cung. Nhitng dién
tich lta he thu con lai phat trién twong doi tot.

+ Lia mua: Ngay sau khi gat laa dong xuén,
nhleu dia phuong & mién Bic da trién khai gieo
trong ltia mua, lta nwong trong diéu kién thoi tiét
thuén loi. Tinh dén cudi thang da co hon 41 ngan
ha duoc gieo trong, tap trung chu yeu tai cac tinh
Bic Trung BO. Dlen tich xuong gidng laa
mua O cac tinh mién Nam dén cing thoi
diém ciing dat 107 ngan ha, chii yéu tap trung tai
cac tinh thudc dia ban Tay Nguyén

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

Trong thang cac dia phuong trong ca nude da
bat dau trién khai trong cac cdy rau mau, ciy
cong nghiép ngan ngay vu hé thu, mua. Tinh tir
dau nam dén ngay cudi thang 6, tong dién tich
gieo trong cac cdy hoa mau trén ca nudc gieo
tr6ng dat hon 1,21 tri¢u ha cay mau luong thuc,
bang 97,6% so v6i cung ky nam trudc, trong d6
dién tich ngd dat hon 731 ngan ha, khoai lang
dat gﬁn 90 ngan ha, sin dat hon 385 ngan ha.
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Dién tich gieo trong cac cdy cong nghiép ngin
ngdy dat hon 380 ngan ha, bang 80,9% so véi
cung ki nam trudce, trong do: di¢n tich lac dat 150
ngan ha; dau twong dat gin 47 ngan ha, thudc 14
dat 17 ngan ha, mia dat gﬁn 137 ngan ha, rau,
dau cac loai dat hon 651 ngan ha.

O Moc Chau, Pha Ho, Ba Vi ché dang trong
giai doan che 16n va 14 that 1, trang thai sinh
truong trung binhdén kha.

O Pdng bang Bic Bo lac dang trong giai doan
cu gia trang thai sinh truong tir trung binh dén kha.

O Tay Nguyén va Xuén Loc ca phé dang
trong giai doan hinh thanh qua, trang thai sinh
truong tot.

3. Tinh hinh chan nudi

- Chan nuoi trau bo: 6 thang dau nam rét dam,
rét hai dd gay anh hudng 16n dén chin nuoi trau,
bo tai cac tinh mién niii phia Bac va Bac mién
Trung di khién trén 12 nghin con trau, bo chét
rét thém vao do do diéu kién chan tha bi thu hep
nén sé luong trau 6 thang dau nam 2016 giam
hon so v6i cung ky ndm trude. Chan nudi bo
phat trién hon va tap trung chu yéu & ving nui.

- Chan nu6i lon: Chan nudi lon phat trién kha
tdt. Tong sd lon ca nude c6 dén thang 6 nim
2016 dat khoang 28,3 tri€¢u con, ting khoang
3,9% so v&i cung ky nam 2015.

- Chan nubi gia cim phat trién 6n dinh, tuy
nhién thoi tiét kho han va tinh trang xam ngap
min tai mot s6 dja phuong phia Nam thoi gian
vira qua lam han ché téc d6 tai dan nhét 1a nhiing
dia phuong chan nuoi nhiéu loai thuy cAm nhu
vit, ngan ngdng. Udc tinh tong sd gia cam
cua ca nudc thang 6 nam 2016 dat 341,5
triéu con, tang 4,3% so véi cung ky ndm 2015.

4. Tinh hinh sau bénh

Theo bao cao cua Cuc Bao v¢ thuc vat, thang
6 dién tich lta bi nhi®m sau bénh c6 diu hiéu
tang & mot s loai bénh, dién hinh 14 dich rdy nau
hai Iua xdy ra tai cac tinh phia Bic va DPBSCL
v6i dién tich nhiém 114.254 ha, ting 158.559
ha, dich kho van hai laa dién tich nhiém 157.569
ha, taing 71.375 ha so véi cung ky nam trudc.
Mot s6 dich con lai nhu bac 14 hai lta, dém nau
hai lta, chudt... déu co phat sinh tang, tuy nhién
murc ting déu dudi 5000 ha so voi cung ky.

TiNH HiINH KHi TUQONG THUY VAN

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

- Riy nau - ray lung tring: Téng dién tich
nhiém 114.254 ha, trong do: Dién tich nhiém
nang 24.673 ha, mat trang 13,12 ha.

- Séau cubn 14 nho: Gay hai chu yéu tai cac
tinh bac Bo va PBSCL véi tong dién tich nhiém
19.645 ha, dién tich nhiém ning 243 ha.

- Pao 6nla: Hai chu yéu tai cac tinh PBSCL
véi tong dién tich nhiém 17.267 ha, dién tich
nhiém ning 479 ha.

- Pao 6n ¢6 bong: Hai chu yéu tai cac tinh
DBSCL véi téng dién tich nhiém 3.150 ha, dién
tich nhiém nang 11 ha, mét tring 1 ha (Ninh
Binh).

- Chuot: Téng dién tich hai 10.332 ha, dién
tich nhiém ning 378 ha. Chuot hai tai céc tinh
Phia Bac va BDBSCL.

- Bénh bac 14: Téng dién tich nhiém 7.019
ha, dién tich nhiém nang 428 ha, mat trang 0,05
ha tai Ngh¢ An. Bénh tap trung tai céac tinh Bic
b6 va PBSCL.

- Khd van: Bénh xuit hién & cac tinh phia Bic
va DBSCL véi tong dién tich 157.569 ha, dién
tich nhiém ning 7.518 ha.

- Bénh den 1ép hat: Dién tich nhiém
13.809 ha, dién tich nhiém ning 25 ha tap trung
tai PBSCL.

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

- Nhén gi¢ hai rai rac ¢ cac tinh PBSCL véi
tong dién tich 1.066 ha.

- Oc buou vang: Hai lua véi dién tich 18.369
ha, dién tich nhiém ning 498 ha tap trung chu
yeéu ¢ Hué va cac tinh BDBSCL.

- Cac d6i tuong dich hai bo xit dai, bo xit
den.....hai nhe.

TINH HINH THUY VAN
1. Bic B)

Trong thang 6, muc nudc thugng luu hé
thong song Hong - Thai Binh xuét hién tir 1 - 2
dot dao dong voi bién do li 0,5 - 1,5 m, riéng
trén thugng luu song Pa ving hd Lai Chau xuat
hién mot dot 1 nho véi luu luong dinh 16 & muc
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PAC TRUNG MOT SO YEU TO KHi TUQNG

6 Nhiét dd ( °C) P Am (%)
thir TEN TRAM Trung | Chuén Cao nhat Thap nhat Trung | Thap
tu binh sai Trun Tuyét . Trun Tuyét . binh nhat Ngay
bioh | déi | N | b | g | N
1 [Tam Buong 24,1 1,3 28,2 | 30,7 27 21,5 | 20,2 6 85 59 1
2 [Muong Lay (LC) 27,3 0,8 32,6 | 374 28 244 | 22,1 6 86 52 28
3 |SonLa 26,3 1,2 31,4 | 33,6 28 23,0 | 21,0 6 80 59 1
4 [SaPa 20,9 1,3 24,0 | 26,7 7 18,6 | 17,0 17 83 59 2
5 |Lao Cai 29,8 2,2 34,6 | 37,2 2 26,5 | 24,0 8 77 45 2
6 |Yén Bai 29,8 2,0 34,5 | 38,2 15 26,5 | 24,2 16 82 47 15
7 |Ha Giang 28,8 1,2 34,0 | 36,5 15 25,6 | 23,9 17 78 54 2
8 [Tuyén Quang 30,5 2,5 353 | 39,0 15 27,0 | 24,5 17 74 47 15
9 |Lang Son 28,1 1,2 33,3 | 36,3 3 243 | 22,5 17 82 51 12
10 [Cao Bé'mg 29,1 2,1 35,6 | 38,0 3 25,1 | 22,6 17 78 43 15
11 |Thai Nguyén 30,4 2,1 35,0 | 38,7 15 27,4 | 23,6 18 76 43 15
12 |Bic Giang 30,3 1,6 35,0 | 38,7 15 27,2 | 23,0 16 79 45 15
13 [Pht Tho 30,4 2,1 35,5 | 40,0 15 26,8 | 24,5 16 75 30 15
14 [Hoa Binh 30,7 2,5 36,6 | 40,7 15 26,9 | 25,0 8 75 40 15
15 [HaNoi 31,5 2,7 36,4 | 40,4 15 28,5 | 25,6 16 70 34 15
16 [Tién Yén 29,0 1,5 33,2 | 37,5 3 26,2 | 24,2 6 87 49 3
17 [Bai Chay 29.8 1,8 33,2 | 37,2 3 27,1 | 24,0 5 82 51 3
18 |Phu Lién 29,2 1,2 33,8 | 37,5 3 26,5 | 23,5 5 87 51 3
19 [Thai Binh 30,0 1,4 34,0 | 37,3 4 27,1 | 24,0 16 81 47 15
20 [Nam Dinh 30,7 1,7 35,2 | 38,0 15 27,9 | 25,6 16 77 43 14
21 |Thanh Hoa 30,6 1,7 352 | 39,0 13 27,7 | 25,2 8 75 43 4
22 |Vinh 31,6 2,4 36,9 | 39,6 3 29,0 | 26,8 17 69 44 12
23 Déng Hoi 31,0 1,3 35,1 | 38,5 2 28,2 | 24,8 27 70 44 3
24 |Hué 29.4 0,1 352 | 38,4 14 252 | 244 6 81 45 14
25 |PaNéng 30,1 0,9 353 | 38,7 12 26,6 | 25,0 7 74 41 15
26 |Quang ngai 29,6 0,6 36,1 | 38,8 11 25,8 | 244 18 78 43 4
27 |Quy Nhon 29,9 0,3 33,9 | 38,0 10 27,8 | 25,9 27 75 27 8
28 |Play Cu 242 1,2 28,6 | 31,5 20 21,5 | 20,0 19 86 52 20
29 |Buon Ma Thuot 253 0,5 30,3 | 32,5 6 224 | 21,0 27 85 57 20
30 |baLat 19,9 0,5 24,6 | 27,5 13 16,9 | 15,6 7 87 59 1
31 [Nha Trang 28,9 0,5 32,4 | 34,5 10 26,5 | 24,9 22 77 50 10
32 |Phan Thiét 28,0 0,3 32,3 | 35,8 14 25,7 | 23,8 26 84 45 9
33 [Viing Téu 28,9 0,9 32,8 | 34,8 9 26,0 | 23,6 23 78 55 25
34 |Tay Ninh 28,2 1,0 33,2 | 35,5 10 254 | 23,0 27 84 54 2
35 |T.P H-C-M 28,8 1,3 343 | 37,9 10 259 | 24,5 27 78 44 30
36 |Tién giang 28,1 0,7 32,8 | 35,0 6 254 | 23,9 25 82 50 6
37 |Cin Tho 27,7 0,6 32,8 | 34,7 10 25,1 | 22,0 25 85 53 30
38 |Soc Trang 28,0 0,7 32,4 | 345 6 25,3 | 23,0 25 85 56 13
39 [Rach Gia 28,9 0,7 31,9 | 34,6 2 26,5 | 22,8 25 81 59 2
40 |Ca Mau 28,3 1,0 32,6 | 34,5 2 25,7 | 22,5 19 84 55 5
Ghi chu: Ghi theo cong dién khi hdu hang thang (LC: Thi xa Lai Chau ci)
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CUA CAC TRAM THANG 6 NAM 2016

Lwong mua (mm) Luwong béc hoi (mm) Gio nfmg Sb ngay
; X .| S6 ngay lién tuc S(‘A) x N ; X Gi6 tay kho
Tong | Chuan [ Cao | Ngay ngdy | Tong | Cao | Ngay | Tong | Chuan néng Mua
O sai nhat Khéng | Co m(;(; sO | nhat S0 sai Nbe | Manh Déng | phun
mua | mua
446 -33 115 21 3 19 26 50 3 7 143 22 0 0 20 0
359 -64 54 6 4 22 24 54 3 30 141 19 1 0 13 0
166 -88 43 6 7 7 12 109 4 2 235 86 0 0 15 0
208 | -185 59 21 2 8 25 59 5 2 117 25 0 0 10 0
96 -140 44 8 3 9 20 137 7 29 208 59 11 1 12 0
87 -220 54 16 7 2 8 110 7 15 214 61 1 0 14 0
204 | -233 60 12 3 5 16 82 2 26 200 66 2 0 20 0
74 -180 21 27 5 4 15 103 5 15 264 98 12 0 9 0
110 -90 35 28 5 4 15 98 5 3 241 79 0 0 14 0
72 -178 23 30 7 2 10 106 6 2 232 70 13 2 16 0
185 | -169 69 18 6 3 10 133 7 15 213 46 6 2 11 0
159 -68 69 16 5 2 11 115 7 15 215 34 5 1 14 0
28 -220 15 19 9 2 7 132 9 15 231 67 8 6 8 0
71 -187 40 18 5 2 10 115 7 15 247 83 10 1 7 0
95 -145 40 7 5 3 12 127 8 15 192 36 15 7 9 0
303 -67 92 16 5 10 18 74 4 15 204 75 1 0 16 0
212 -79 41 30 5 9 16 96 6 15 216 47 1 0 13 0
345 105 92 16 5 5 15 80 5 3 232 55 3 0 12 0
146 -60 33 30 6 4 10 106 7 15 233 48 7 0 13 0
92 -101 30 29 6 6 12 123 8 13 221 35 11 3 11 0
71 -108 22 29 11 3 10 130 9 14 249 60 12 6 7 0
10 -106 8 29 19 3 4 169 10 11 243 57 13 3 1 0
119 35 63 29 16 3 4 117 9 15 260 41 13 3 5 0
102 -15 35 7 7 4 12 94 5 14 249 40 8 1 16 0
47 -40 18 28 12 2 7 131 7 15 262 29 16 5 5 0
115 25 41 25 7 5 12 96 4 14 242 -3 14 1 13 0
48 -14 17 24 13 5 9 131 8 9 264 32 3 0 4 0
195 | -162 49 21 2 10 21 61 4 6 176 34 0 0 8 0
310 69 89 21 3 14 22 58 3 1 164 -16 0 0 18 0
226 43 39 21 2 12 25 33 2 13 147 24 0 0 11 0
88 39 40 23 5 6 14 120 6 10 225 -3 1 0 5 0
144 -4 49 22 11 6 12 130 9 9 221 8 0 0 6 0
211 5 59 23 2 6 22 94 6 10 197 18 0 0 9 0
188 -48 43 28 3 10 21 18 4 2 194 22 0 0 13 0
194 | -118 38 20 3 17 22 83 5 10 158 -13 9 0 15 0
228 30 38 22 3 9 22 67 4 5 178 19 0 0 18 0
241 35 46 17 4 11 21 72 4 14 194 17 0 0 12 0
263 5 31 23 3 12 24 61 4 9 194 45 0 0 12 0
271 10 36 25 4 12 20 93 6 14 199 32 0 0 8 0
208 | -114 41 7 4 16 22 77 4 5 142 0 0 0 11 0
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Hinh 1: Ban dé chuan sai nhiét dé thang 6 - 2016 (do C)

(Theo cong dién Clim hang thang)
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S thang 07 - 2016



TINH HINH KHI TUQNG THUY VAN
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Hinh 2: Ban dé ludng mua thang 6 - 2016 (mm)
(Theo cong dién Clim hang thang)

TAP CHi KHi TUQNG THUY VAN
S6 thang 07 - 2016



TiNH HiNH KHi TUQONG THUY VAN

2030 m/s (9h ngay 25/6).

Dong chay cac song sudi déu thiéu hut so véi
TBNN cu thé nhu: trén song Da dén hd Son La
hut -32%, dén hd Tuyén Quang hut 17%, trén
song Thao hut -40%, ha luu song L6 tai Tuyén
Quang hut -37%; ha Iuu song Hé)ng tai Ha Noi
hut -31%.

Trén song Pa, muc nudc cao nhat thang tai
Mudng Lay 1a 182,87 m (01h ngay 01/6); thap
nhat 1a 178,44 m (07h ngay 16/6), trung binh
thang l1a 180,21 m; tai Ta Bl myc nudc cao nhét
thang 12 109,12 m (1h ngay 02/06); thap nhat I3
104,55 m (10h ngay 5/6), trung binh thang la
107,36 m. Luu lugng 16n nhat thang dén ho Hoa
Binh 12 2860 m*/s (7h ngay 30/6), nho nhat thang
la 60 m*/s (09h ngay 5/6), trung binh thang la
1630 m*/s, nho hon TBNN (2350 m?/s) cung ky.
Luc 19 gio ngay 30/6, hd Hoa Binh 14 90,01m,
thap hon cung ky nam 2015 (91,69) 1a 1,68 m.

Trén song Thao, tai tram Yén Bai, muc nudc
cao nhét thang 1a 27,43 m (7h ngay 01/6); thap
nhét 12 25,84 m (1h ngay 29/6), trung binh thang
la 26,67 m cao hon TBNN cung ky (26,34 m).

Trén song L6 tai Tuyén Quang, myuc nudc cao
nhit thang 13 18,68 m (22h ngay 21/6); thip nhat
la 16,03 m (1h ngay 20/6), trung binh thang la
17,43 m thap hon TBNN cung ky (18,67 m).

Trén song Héng tai Ha NoOi, muc nudc cao
nhét thang 13 3,30 m (1h ngay 1/6), thip nhat 1a
2,20 m (19h ngay 20/6), trung binh théng la
2,71m thap hon TBNN (5,62 m) 12 2,91 m.

Trén song Thai Binh tai Pha Lai myc nudc cao
nhét thang 13 1,77 m (22h ngay 07/6), thip nhét 1a
0,50 m (10h ngay 17/6), trung binh thang la 1,05
m, thip hon TBNN cung ky (2,06 m) 14 1,01 m.

2. Trung B0 va Tay Nguyén

Tu ngay 26 - 29/6, trén cac song & Binh
Thuén va khu vire Ty Nguyén xuat hién 1ii nhod
v&i bién do 1t 1én tir 1,0 - 3,0 m, dinh 1{i trén song
La Nga tai Ta Pao: 119,25 m (19h ngay 26/6),
trén BD1: 0,25 m, trén song Dakbla tai Konp-
long: 592,64 m (7h ngay 24/6), dusi BD2: 0,36
m, song Krong Ana tai Giang Son: 417,14 m
(13h ngay 29/6), song Sérépdc tai Ban DPon:
171,12 m(15h ngay 27/6), trén BD1: 0,12 m,
song Pai Nga tai Thanh Binh: 831,12 m (10h
ngay 27/6), trén BD1:0,12 m. Muc nudc cac

TAP CHi KHi TUQNG THUY VAN

song & Thanh Hoa, Quang Binh dén Pht Yén ¢
dao dong nho, cac séng khac ¢ Trung Bo bién
doi cham.

Luong dong chay trung binh thang trén phan
16n céc song chinh ¢ Trung Bo va khu vuc Tay
Nguyén déu thiéu hut so véi TBNN cung ky tir
40 - 60%; song Ca tai tram Yén Thuong, song
Céi Nha Trang tai tram Dong Trang thiéu huyt
trén 80%, riéng song Thu Bon tai Nong Son cao
hon TBNN cung ky 58%.

Hb chira thuy lgi: Dung tich trir hién nay cua
phan 16n cac ho chira vira va 16n tir Thira Thién
Hué dén Quang Ngai trung binh dat tir 55 - 75%
dung tich thiét ké (DTTK), cac ho tir Nghé An
dén Quang Tri, Binh Dinh, Phu Yén dat tir 40 -
55% DTTK; cac ho ¢ Thanh Hoéa, céc tinh tir
Khanh Hoa dén Binh Thuén va khu vuc Tay
Nguyén dat tir 25 - 45%, riéng ¢ Ninh Thuén dat
trung binh 20% DTTK; mot sé hd dang & tinh
trang can nudc nhu: Khe Dira (Nghé An), song
Buou, Ta Ranh (Ninh Thuan), Ba Ron (Lam
Pong), Pak R’tih, Cau Tu, Trac Son, DakR *ting,
pakCut (Pak Nong),. ..

HO thuy dién: Muc nudc hau hét cac ho chtra
& Trung Bo va khu vuc Tdy Nguyén thip hon
muc nudc dang binh thuong (MNDBT) tir 1 - 5
m, hd Vinh Son B, C, An Khé, Séng Hinh thap
hon MNDBT tir 5 -10 m, mot sd hd thép hon tur
11 - 20 m nhu A Vuong, Séng Tranh 2, Dong Nai
3, Kanak, Yaly, Buén Tua Srah, Pon Duong, Dai
Ninh va Thac Mo; dac biét mot s6 hd thép hon
MNDBT trén 20 m nhu Pleikrong, Ham Thuén,
Ban Vé.

Tinh trang kho han, thiéu nudc tai cac tinh
Khéanh Hoa, Ninh Thuan gidm hon so v6i thang
trude.

3. Nam B9

Nhiing ngay cudi thang, muc nudc dau ngudn
song Ctru Long 1én nhanh va dat muc cao nhat
thang vao ngay 30/6, muc nudc cao nhat thang
trén séng Tién tai TAn Chau: 1,60 m, & mic xap
xi TBNN cuing ky, trén song Hau tai Chau Déc:
1,60 m, cao hon TBNN cung ky 0,19 m.

Trong thang, myuc nudc trén song Pong Nai
c6 dao dong nho. Myc nudc cao nhat thang tai
Ta Lai la: 111,39 m (ngay 28/6).
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