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Khi twong Thity vin va Bién doi khi hau

Tém tit tinh hinh mdi trwong khéng khi va nuée
thang 6/2017

Thong bao két qua quan tric moi truong khong khi
tai mot so tinh, thanh phé thang 9 nam 2017 - Trung
tam Mang lwé6i khi tweng thily vin va méi truong



BAI BAO KHOA HQC

XAY DUNG BQ SO LIEU PHAT THAI PHUC VU
MO HINH DU BAO CHAT LUQNG KHONG KHi O
THANH PHO HO CHI MINH

Nguyén Ky Phung!, Nguyén Quang Long?, Nguyén Vin Tin®

Tém tit: O nhiém khong khi la mét van dé nghiém trong déi voi cac dé thi hién nay, nhdt la dé
thi 16n nhw Tp.Ho Chi Minh véi ddn sé trén 10 triéu nguoi, cdc nguon phdt thai khéng chi tir cac
khu cong nghiép ma con dén tir hoat dong giao thong. Viéc theo déi dién bién tinh hinh chat lwong
khéng khi la mét van d@é cdp bach tai Tp.Ho Chi Minh vi né anh hudng truec tiép dén sirc khée ciia
nguwoi dan, do dé viéc dwa ra nhitng dw bdo chat lwong khéng khi 1a rdt can thiét. Dé nghién ciru dir
bdo chdt lwong khong khi thi viéc thu thdp, thong ké va tinh todn tai lwong phdt thai tir cdc nguon
phat thai rat quan trong va né quyét dinh dén dé chinh xdc ciia mé hinh dw bdo chat hrong khéng
khi. Bai bdo nay xdy dung bé s6 liéu nguon thai phuc vu mé hinh di bdo chat hrong khéng khi &
Tp.H6 Chi Minh tir cdc nguon phdt thai chinh thu thdp bao gom: Giao théng, khu cong nghiép va
cdc co s6 san xudt ngoadi khu cong nghiép, tir d6 xdy dung bo dir liéu nguon phdt thai diea vio mé

hinh dy bdo chdt lwong khéng khi.

Tir khéa: O nhiém khong khi, CMAQ, PM2.5, PM10.

Ban Bién tap nhan bai: 10/9/2017 Ngay phan bién xong: 12/10/2017 Ngay dang bai: 25/10/2017

1. Pit van dé

Su phat trién nhanh vé kinh té va téc do do
thi hoa kéo theo su gia tang dan s6 & Tp.H) Chi
Minh lam cho tinh trang 6 nhiém méi trudng
ngay cang ting. O nhiém khong khi 1a motvan
dé moi truong rat dugce quan tdm hién nay tai cac
thanh phé 16n, dic biét & Tp.Hd Chi Minh - mot
d6 thi c6 nhiéu hoat dong cong nghiép va luu
lugng ngudi tham gia giao thong 16n. Tuy nhién,
6 nhiém khong khi 14 loai 6 nhiém kho kiém soat
nhat, dic biét 1a 6 nhiém do giao théng do mirc
d6 phirc tap ctia hoat dong giao thong. Dé kiém
soat dugc loai 6 nhiém nay thi sir dung mo hinh
tinh toan va du bao chét lugng khong khi 13 can
thiét dé giup cho cic nha quan ly diéu hudng
giao thong ciing nhu canh bdo nguoi dan tai cac
vi tri ¢6 chat luong khong khi kém.

Van dé dat ra 13 phai thu thap co so dir lidu
day du vé cac ngudn phat thai tai Tp. HO Chi
Minh, trong d6 cac dit liéu chinh vé phat thai chu

Vién Khoa hoc va Cong nghé Tinh todn
’Truong Dai hoc Khoa hoc Ty nhién-Tp.HCM
3Phdn vién Khoa hoc KTTV va BDKH
Email:kyphungng@gmail.com

yéu tir hai nguon chinh: Hoat dong cong nghiép
(céac cong ty trong khu cong nghiép do HEPZA
quan 1y va cac co s san xuat ngoai khu cong
nghi¢p), va hoat dong giao thong.

Dé dir liéu thu thap chinh sac va day du bai
béo sir thu thap dit liéu ngudn thai tir hoat dong
cong nghiép duoc thu thap truc tiép tir HEPZA
(Ban quan 1y cac Khu ché xuét va cong nghiép
Tp.H6 Chi Minh). Cac ngudn thai tir hoat dong
giao thong duoc lay tir cac Camera giam sat giao
thong ctia Ban quan 1y Him Tha Thiém, khao
sat tryc tiép tai cac tuyén dudng va tham khao
ctia nghién ctru trude da khao sat trude do vé
hoat dong giao thong. Vi vay dir li¢u thu thap
phan anh mot cach day du cac ngudn phat thai
gdy 6 nhiém khong khi & Tp.H6 Chi Minh.

2. S6 liéu va phwong phap thu thap

Doi véi hoat ddng giao thong:

Pau thang 1/2017, S¢ giao thong van tai cong
bd ung dung Cong thong tin giao théng Tp.HO
Chi Minh. Céng thong tin quan ly hinh anh giao
thong truc tuyén thong qua hé thong hon 300
camera giao thong ctia S¢ Giao thong van tai lién
tuc trong 24 gid trong ngdy va 7 ngdy trong tuan
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dé phuc vu nguoi dan Thanh phd. Nhém nghién
ctru tién hanh lya chon 55 vi tri camera (Hinh 1)
dé tién hanh khao sat luu luong giao thong dya
theo céc tiéu chi:

+ Phan bd déu trén cic quan huyén trong
thanh phd.

+ C6 chat lugng hinh anh tt va goc quan sat
rong.

+ Tranh chon tring nhiéu camera trén 1 tuyén
duong hay cung 1 truc giao dudng.

Thoi gian thu thdp nhitng ban ghi camera
trong thoi gian tir ngay 18 - 24/7/2017, thoi gian
24h/ngay tir ban quan ly Him Tha Thiém truc
thudc S Giao Thong van tai Tp.HO Chi Minh
dé Iuu trir va tién hanh viéc khao sat luu lugng xe
cd luu thong.

Ngoai ra, do hé théng camera tap trung chu
yéu & cac tuyén duong 16n va khu vuc trung tdm
Tp.H6 Chi Minh, nhém nghién ciru ciing tién
hanh khao thyc té sat trén mot sd tuyén duong
nam ¢ ngoai vi Thanh phd dé dam bao s lidu
phan anh ding hién trang luu thong cua khu vuc
Tp.H6 Chi Minh. Tai mdi tuyén dudng duoc lya
chon nhom tién hanh khao sat 12 tiéng/ngay (tir
6 gio dén 19 gid) va trong mdi gio thuc hién
khao sat dai dién 15 phut. Nhom nghién ctru s€
quay phim trong khoang thoi gian 15 phut dai
dién, ban ghi hinh s€ dugc luu giir va thyc hién
dém luu luong giao thong trén méy tinh sau do.
Mbi kiém ké vién thuc hién quay phim 6
tiéng/ngay va dém luong phuong tién luu thong
dua trén s video minh da quay dugc.

Phuong phap thong ké xe duoc thuc hién nhu
sau:

Céc phuong ti¢n dugc phan thanh 6 nhom
dwa theo nghién ctru vé giao thong & Ha Noi ciia
tac gia Ngo Tho Hung [5] vi ddc diém céc loai
hinh di chuyén & Ha Noi c6 nhiéu diém tuong
dong nhu & Tp.H6 Chi Minh.

Pém sb lugng cac loai hinh di chuyén: xe
may, xe buyt, xe 6 to tir 4 -16 chd, xe 6 t6 > 24
chd, xe tai, xe container. Sir dung bang tong hop
dé ghi nhan s6 luong cac loai phuong tién. Cong
lai sau mdi 15 phut.

TAP CHI KHI TUQNG THUY VAN

Trong qua trinh théng ké lwu luong xe, nhém
nghién ctru da xay dung mot phan mém hd trg
cho qua trinh &ém xe duoc chinh xac va giam
thiéu cac sai sot cling nhu ting toc d6. Phin mém
gdm 2 phan chinh - phim tit gan véi timg loai xe
va phim ting toc do chay video.

Bo sung dif liéu thong ké luu lugng 141 tuyén
duong tir d& tai “Thiét 1ap ban dd lan truyén 6
nhiém khong khi ddi v6i hoat dong giao thong,
san xuit cong nghiép tai Tp.H6 Chi Minh” Ho
Quéc Bing [1].

Tinh todn phat thai khi nha kinh theo khoang
cach di chuyén dugc mo ta trong cong thire (1):

Eim= Nm * EFim *VKTn (1)

Trong do:

Ein: tai lugng phat thai khi i cua loai phuong
tién m (g)

Nu: s6 lugng phuong tién m trén lkm di
chuyén (xe)

EFim: h¢ s6 phat thai khi i cua loai phuong
tién m (g/km)

VKT tong chiéu dai di chuyén ctia phuong
tién

o
343
o i

= e arsees

Hinh 1. Vi tri cac Camera giao thong

Péi véi hoat ddng Cong nghiép:
Qua trinh diéu tra khao sat duoc thuc hién
theo trinh ty cap nhat thong tin tinh hinh hoat
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dong cua cac doanh nghiép thong qua cai bao
cdo giam sat moi truong thudc quan ly cua
HEPZA va chi cuc bao vé méi trudng Tp.HO Chi
Minh. Sau khi cap nhat thong tin dé bo sung va
hoan chinh b6 sd liéu nhom nghién ctu s€ tién
hanh tinh todn tai lugng phat thai.

Céc s6 liéu tir bao céo giam sat moi truong
6 thé cap nhap lién tuc 6 thang/ 1 lan. Bén canh

Bdng 1. Cac khu cong nghiép diéu tra khdo sat

STT KCN STT KCN
Khu ché xuat
1 An ha 9 Linh Trung 1-
2
2 Binh Chiéu 10 Tan Binh
3 Binh Tan 11 Tan Tao
4 CatLat1-2 12 ranThoi
Hiép
5 bong Nam 13 Tan Thuan
i . Tay Béc Cu
6  Hi¢p Phusc 14 Chi
7 Le€Minh o Vi 1ac
Xuan
Tan Phu
8
trung

3. Két qua nghién ciru va thao luin

3.1. Két qud thu thip sé ligu giao thong

Thong ké luu lugng xe:

Pbi v6i camera tir Trung tdm quan 1y him
Tha Thiém, do camera thudng nam 6 vi tri giao
16 va & phia trén cao, nén s& dugc danh sé quy
udc hudng di chuyén cua xe trén mdi tuyén
duodng va s& thuc hién viée thong ké luu luong xe
1an luot theo timg hudng dé dam bao viéc chinh
xéc thong qua sir dung phan mén hd tro dém céc
loai xe.

.......

I e i S==
Hinh 3. Céng cu hé tro thong ké heu lirong xe

BAI BAO KHOA HQC

céc phat thai tir 5ng khéi trong khu cong nghiép,
nghién ctru con su dung thém dir liéu phat thai
dng khoi cia cac co sé nim ngoai khu cong
nghiép. Py ciing 1a mot ngudn phat thai rat
quan trong. Nghién ctru sir dung bo sb lidu ké
thira tir két qua dé tai “Mo phong nong d6 PM10
tai khu vuc Tp.H6 Chi Minh va dénh gia tac
dong t6i sirc khoe con nguoi® cua tac gia HO
Quéc B'fmg [1].

- e e o r—

Hinh 2. Ban do vi tri cdc éng khéi ngodi khu
cong nghiép

Két qua théng ké s6 luong ting loai xe tai cac
tuyén duong chinh ¢ Tp.H6 Chi Minh, trong d6
c6 thé thay xe may chiém phan 16n luu lugng luu
thong (80,46%), tiép dén 1a xe hoi (11,23%), xe
tai (4,59%).

Hinh 4 cho thay phéan bd luu lugng xe theo
gio trén tuyén duong Dién Bién Phu. Luu lugng
xe s& ¢6 2 1an ¢ xu hudng ting 1én trong ngay
twong tmg voi 2 gid cao diém 7 - 8h va 17 -
18h, ty 1& xe may luu thong chiém ty 18 rat cao
so v6i voi cac loai phuong tién con lai. Vao
khoang khung gi¢ Oh - 5h thi ty 1€ luu thong cua
xe container tang 1én, do day tuyén dudng Dién
Bién Phu 1a tuyén luu thong cua xe container
vao thanh phd va chi duoc phép vao trong
khung gio do6.

Vé ty trong luu thong theo gid, luu lugng xe
tap trung phan 16n tir 6h sang dén 20h tdi, luu
lugng xe cao nhat lic 7h - 8h sang va 17h - 18h
chiéu, thoi gian luu thong it nhat 1 tir 23h - 4h

TAP CHi KHI TUQNG THUY VAN
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sang hom sau.

Dé phu hop véi hién trang giao thong cua
Tp.H6 Chi Minh, nghién ctru da tong hop hé sd
phét thai tir 4 dé tai “Phat trién hé sb phat thai va
kiém ké phat thai cho xe may va xe hoi 4 -16 chd
cho khu vuc d6 thi & Viét Nam* [2]; "M phong
né)ng do PM10 tai khu vuc Tp.H6 Chi Minh va
danh gia tac dong tdi suc khode con nguoi" [1];
"Nghién ctru xay dung hé sé phat thai chat 6

100%

L]
80%
60%
40%

5

20%

0%

2h —————

m Xe mdy ®Xe hoi ® Xe hoi (>24 chd) ® Bus B Xe tai = Xe container|

nhiém tir phuong tién giao thong duong bd phu
hop vai diéu kién cta Tp.HO6 Chi Minh" [3];
"Piéu tra hé sb phat thai PM2.5 ven duong" [4].
Céc hé s6 phat thai s& duoc dong nhat vé don vi
(g/km) dé thuan tién cho qua trinh tinh toan.

Tir s6 liéu Iuu lugng phuong tién giao thong
nhom nghién ctru tinh toan tai lwong phat thai tir
hoat dong giao thong lam dir liéu dau vao cho
mo hinh du bao chat luong khong khi.

30000 -
25000 . i
20000 — i l.
15000 iall _
10000 N i ‘ ‘ |
5000 i I |

o Bnel I I

Oh 2h 4h 6h 8h 10h 12h 14h 16h 18h 20h 22h
Gio luu thong trong ngay

Sé lugng xe

= Xe mdy B Xe hoi ® Xe hoi (>24 chd) ® Bus B Xe tai = Xe container

(a) (b)
Hinh 4. Biéu do so lwong xe lwu thong (a) va ty 1é luu thong tung logi xe (b) trén duong
Dién Bién Phu
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Hinh 5. Biéu do phdn bo tong phwong tién luu thong trong ngay theo khung gio trung binh

Bang 2. Hé s6 phat thai ciia timg nhém phirong
tién giao thong Tp.Ho6 Chi Minh

Lo:_ii Xxe CO; CH4 NO,‘ PM]O PMz.s

(g’/km) (g/km  (g/km) (g/km) (g/km)
)

Xe may 29.68  0.053 0.0021 0.2 0.025

Xeh(;’14- 230.67 0.105 0.015 0.07 0.388

16 cho

Xe>24

chd va xe 318 0.15 0.0197 1.6 0.388

tai

Xe buyt

va 763.2 036 0.0146 236 0.388

container

TAP CHI KHI TUQNG THUY VAN

Bang 3. Tong phat thai

Téng phit thai (Tan/ngay)

CO;, CHy; NOy PM;y PM,;
(tdn)  (T4n) (Tén) (Tén) (Tén)
Xemay 806.56 1.44 0.06 5.44 0.68
Xe hm;t- 828.19 038 0.05 0.25 1.39
16 cho
Xe >24
chd vaxe 503.78 024 0.03 2.53 0.61
tai
Xe buyt
va 383.38 0.18 0.01 11855 0.19
container
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3.2. Phat thdi cong nghiép

Thong tin can thu thip cic ngudn thai cong
nghiép ldy tir HEPZA bao gdm.

* Loai hinh nha may san XUAt;

« S lidu do tir 6ng khoi, 10 hoi cua cac cong
ty; ,

* Kich thudce, d cao ong khoi;

« Vi tri dia 1y cta dng khoi (toa do);

* Loai hinh hoat dong cong nghi¢p;

» Hoat dong dot (cau hinh, diéu kién hoat
dong, dic diém ky thuét, nhién liéu tiéu thy);

* Nguyén liéu dugc st dung trong qua trinh
san xuét;

+ S6 gio hoat dong mdi ndm/mua.

Tu d6 nhom nghién cuu tinh toan tai lugng
phat thai (d6i v6i cong ty khong c6 s lidu do &

BAI BAO KHOA HQC

dng khoi) cho timg cong ty trong cac khu cong
nghi¢p.

Bang 4 minh hoa két qua thu thap tai lugng
phat thai mot sb chét tai cac cong ty 6 KCN Lé
Minh Xuan, Binh Chiéu, Cat Lai. Cac chat 6
nhidm chinh bao gdm bui, NOx, SO», CO, cling
v6i cac thong tin vé toa do cua ngudn thai s&
duoc dua vao co so dir liéu tinh toan cua mo
hinh dy béo chat lugng khong khi. Hién nay tai
hau hét cac cong ty trong khu céng nghiép déu
c6 s6 lidu do cac chat 6 nhidm tir 5ng khoi va 10
hoi, tuy nhién mot s6 cong ty chwa cé cac sb
liéu nhom nghién ctru tién hanh tinh toan tai
lugng dya trén luong nhién liéu sir dung cua
cong ty do.

Bdng 4. Tai leong phdt thdi tai mét sé cong ty

Cong ty

Chit 6 nhiém (mg/m*)

KCN  Vitrido Bui NO, SO, CO

Sapa BC Lo hoi 18 3.8 19 32
Toan Théng BC  Ongkhéi 160 437 12 104
Dofico BC  Ongkhdi 124 364 857 296
Tan A BC Lo hoi 140 20,9 492 986
TE-1 VN BC  Ongkhéi 124 236 75 990
Shang One LMX  Ongkhéi 96,1 22 82 415
Yung Chang LMX Ong khéi 125,6 173 15,7 278
Cty3/2 CL  Ongkhoi 40 29,5 2,62 34
Vinh Nam TB Ongkhoi 152 163 119 207
Tri Viét TB  Ongkhoi 71,5 163 92,8 527
Nam Pht TB  Ongkhoi 182 33 <l 905

BC: KCN Binh Chiéu, LMX: KCN Lé Minh Xudn, CL: KCN Cadt Lai TB: KCN Tdn Binh

Két hop véi s6 liéu thu thap tir nghién ctru cua
H6 Qudc Bang [1] ddi véi ngudn thai ngoai khu
cong nghiép bai bao da tong hop dugc hau hét
céc ngudn dir liéu phat thai tir hoat dong cong
nghiép & Tp.Ho6 Chi Minh.

4. Két luan

Bai bao d tién hanh thu thap cac nguon thai
chinh & Tp.Ho Chi Minh tir hai hoat dong chinh
1a hoat dong giao thong va san xuat cong nghiép,
tinh toan tai lugng phat thai phuc vu cho mo hinh
du bao chét lugng khong khi & Tp.Ho Chi Minh.

D6i voi hoat dong giao thong nhom nghién
ctru da thu thap Iuu lugng giao thong tir Camera
quan sat giao thong, ddng va dong thoi bo khuyét
sb liéu tai céc vj tri khong c6 camera quan sat tir

khao sat thuc té va tir cac nghién ciru trude day.

Pbi voi hoat dong san xudt cong nghiép
nhom nghién ctru da tién hanh thu thap tai luong
phat thai tai cac ong khoi, 10 hoi ciia cac cong ty
trong khu cong nghi¢p do HEPZA quan ly, cac
cong ty khong co s6 lidu do tai lwong phat thai
duogc tinh toan tir lwong nhién li¢u st dung.

Dbi v6i hoat dong san xuat ngoai khu cong
nghiép bai bao ké thira s6 liéu tir nghién ciru ciia
tac gia H6 Qudc Bang.

Tir céc s6 lidu ngudn thai trén da thé hién kha
day du cac nguon phat thai giy 6 nhiém khong
khi tai Tp.H6 Chi Minh, tir 6 1am co sé dit ligu
dau vao tin cay cho mo hinh dyu bao chét luong
khong khi.

TAP CHi KHI TUQNG THUY VAN
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DEVELOPING EMISSION DATA FOR AIR QUALITY FORECASTS MODEL
IN HO CHI MINH CITY
Nguyen Ky Phung!, Nguyen Quang Long?, Nguyen Van Tin®
nstitute of Computational Science and Technology
2University of Science - Ho Chi Minh city
3Sub-Institute of Climate Change

Abstract: Air pollution has been an important issue for urban areas today, especially in large
cities like Ho Chi Minh City, which has a population of more than 10 million people, and sources of
emission are not only from industrial parks but most of them come from traffic. Monitoring the qual-
ity of air quality has become an urgent and necessary issue in Ho Chi Minh City since it directly af-
fects people’s health. therefore, the introduction of air quality information is essential. In order to
study air quality forecasts, it is important to collect, calculate the discharged load from emission
sources lead to the accuracy of the air quality forecasts model. This study develops emision invetory
for the air quality forecasts model in Ho Chi Minh City from the main sources including: trans-
portation, industrial zones and production facilities outside the industrial zones, to build the emision
inventory set for the air quality forecasts model.

Keywords: Emission inventory, transport pollution, industry pollution.
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PANH GIA ANH HUONG CUA BIEN POI KHi HAU PEN
MOI LIEN HE CUONG PO - CHU KY - TAN SUAT (IDF)
CUA MUA CUC POAN TAI TRAM TAN SON HOA

Nguyén Trong Quén', Pham Thi Thio Nhi!, Pao Nguyén Khoi'

Tém tiat: Muc tiéu ciia nghién civu nay la xem xét sw thay doi dwong cong IDF cho sw kién mura
cue doan tgi tram Tan Son Hoa (Tp. Ho6 Chi Minh) duwoi tac dong cua BDKH. Pé dat dwoc muc tiéu
nay, hai phirong phdp dwoc sie dung trong nghién ciru la céng cu chi tiét héa thong ké SDSM trong
xdy dung kich ban BPKH cho yéu t6 lwong mura va phirong phdp ti 1é (ham phdn bé GEV) trong xdy
dung dwong cong IDF. Két qud nghién ciru cho thdy dwoc sw thay doi ciia dwong cong IDF va xu
hiéng gia ting cwong dé mua trong tuwong lai. Cu thé, so sanh véi cuong dé mua cue doan trong
giai doan hién trang (1980 2005) thi trong giai dogn twong lai (2015 - 2100), cwong do mua cuyc
doan du tinh gia tang khoang 3.99 - 22.95% cho chu ki lap lai 2 nam, 3.84 - 27.92% cho chu ky lap
lai 5 nam, 2.57 - 44.18% cho chu ky lap lai 10 nam, va 0.57 - 54.89% cho chu ly lap lai 20 nam. Poi
voi chu ky lap lai la 50 nam va 100 nam, cwong do muwa cuc doan dwoc dy bao la tang cho hai kich
ban RCP2.6 va RCP4.5 va giam nhe cho kich ban RCP8.5. Két qua nghién ciru sé la nguon tai liéu
tham khao cho cac nha quan ly trong bai toan quan Iy rui ro ngdp lut va thoat nuoc do thi cho

Tp.HCM.

Twr khoa: Puong cong IDF, mua cuc doan, SDSM, Tp.HCM.

Ban Bién tap nhan bai: 10/9/2017

1. Pat van dé

Trong nhitng nam gan déy, do chiu nhiéu tac
dong ciia bién doi khi hau (BPKH) nén cac hién
tuong thoi tiét cuc doan nhu mua cuc doan, bio,
1it lut, hay han han ngay cang gia ting vé ca
cuong do va tan xuat, gay nén nhiéu thiét hai vé
ngudi va tai san. Do d6, cac nghién ciru vé hién
tuong thoi tiét cuc doan dang thu hut dugc nhiéu
quan tdm cta cac nha khoa hoc va quan Iy nham
xdy dung cac ké hoach phong tranh va tmg pho
véi thién tai, thoi tiét cuc doan. Mot trong sb
nhitng nghién ctru dang dugc quan tim hang dau
1a viéc xay dung mbi quan hé cudong do - chu ki
- tan suét (IDF) ddi v6i su kién mua cuc doan cd
xem xét dén anh hudng cua BDKH tai mdt khu
vuc cu thé, nham cung cép nguén dir liéu dau
vao quan trong cho céc tinh toan thiét ké va xay
dung co s6 ha ting thoat nude db thi, dé ing phod
v6i cac hién tuong ngap lut do thi tai cac thanh
Khoa Moi Truong, Truong Pai Hoc Khoa hoc
Ty Nhién, PHQG TP.HCM
Email: dnkhoi@hcmus.edu.vn

Ngay phan bién xong 12/10/2017

Ngay ding bai 25/10/2017

phé 16n.

Mot s6 nghién ctru hién nay vé xem xét anh
hudng cia BPKH dén duong cong IDF mua cuc
doan c6 thé ké dén nhu sau: Herath va cong su
(2016) du bao duong cong IDF trong giai doan
tuong lai cho khu vyc san bay Canberra (Aus-
tralia) bang cong cu chi tiét hoa khong gian
SDSM va phuong phap ty 1¢ theo ham GEV. Két
qua cho thdy xu huéng giam cia IDF mua cuc
doan trong céc giai doan tuong lai. Mgt nghién
ciru twong ty khac cua Shrestha va cong su
(2017) & Bangkok (Thai Lan) lai cho thiy xu
hudng tang cia cuong do mua cuc doan cho cac
giai doan ldp lai trong twong lai. Nhin chung,
duong cong IDF dudi anh hudng cua BDKH
thay d6i cho cac viing khac nhau, va can thiét co
nhitng nghién ctru cho timg khu vuc cy thé. Bén
canh d6, cac nghién cuu vé anh hudéng cua
BDKH Ién dudng cong IDF mua cuc doan déu
dwa vao phuong phap chi tiét hoa thong ké trong
xay dung kich ban BDKH va phuong phap ham
phan bd xac suat trong xay dung mdi lién hé giita
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cuong do - chu ki - tan suat (IDF) cta mua cuc
doan.

Hién nay ¢ Viét Nam, nghién ctru xay dung
duong cong IDF dudi anh hudng cia BDKH da
thu hat dwoc nhiéu su cht y cua cac nha khoa
hoc. Vi dy, Luu Nhat Linh (2016) nghién ctru
anh huong cua BDKH dén dudng cong IDF &
Ha Noi. Tuy nhién s6 lugng nghién ciru van con
han ché va can c6 thém nhiéu nghién ctru vé linh
vuc nay. Muc ti€u cua bai bao la xay dung
duong cong IDF mua cuc doan dudi anh hudng
cua BDKH tai tram Tan Son Hoa - Tp.HCM.
Két qua nghién ctru s& 1a ngudn tai liéu tham
khao cho cac nha quan ly trong bai todn quan ly
rui ro ngap lut va thoat nudce do thi cho Tp.HCM.

2. Khu vue nghién ctru

Thanh phé H6 Chi Minh (Tp. HCM) 1a mot
trong nhitng thanh phé 16n cua Viét Nam, 1a noi
c6 tde d6 phat trién kinh t& nhanh nhat ca nudc.
Su tang truong kinh t& nhanh chong kém theo d6
1a van dé gia tang dan s6 ciing nhu toc do d thi
hoa da dit ra cho Tp. HCM nhiéu thach thirc
trong viéc thiét ké co s ha ting d6 thi. Ngoai ra,
v6i vi tri dia 1y ndm ¢ ha luu song Dong Nai,
diéu kién dia hinh bang phang, véi gan 75% dién
tich thanh phd c6 cao do thdp hon 2 m nén Tp.
HCM chiu tac dong truc tiép boi dong chay li
tor thwong luu cac con song va anh hudng cua
triéu cudng cung nhiing trdn mua cuc doan véi
lwu lugng mua 16n, 1am cho thanh phd thuong
xuyén bi ngép ung. Trong nhitng nim gan day
tinh trang ngap lut tai Tp.HCM c6 xu hudng
ngdy cang gia ting vé sd diém ngap, d6 siu ciing
nhu thoi gian ngap. Mot trong nhitng nguyén
nhan chu yéu la xu hudng xuat hién céac sy kién

K

mua cuc doan ngay cang gia tang trong nhirng
nam gan day. Vi vy, nghién ciru nay duoc thuc
hién dé c6 thé cung cap ngudn tai liéu tham khao
vé su thay d6i mua cuc doan tai TP.HCM trong
giai doan tuong lai dudi tac dong cia BDKH,
g6p phan giai quyét bai toan ngap lut cho thanh
phé.

Dit lidu mua quan tric voi chu ki mua gio giai
doan 1980 - 2015 tai tram do khi twong Tan Son
Hoa (TP.HCM), thu thap tu Trung tam Tu li¢u
Khi Tuong Thity Van Quédc Gia (HMDC), duoc
su dung trong nghién ctru nay.

3. Phuwong phap nghién ciru

3.1. Duong cong IDF

Hién nay, cac ham phan phdi xac suit dang
dugc st dung phé bién trong viéc mo ta dir li¢u
mua cuc doan gdm ¢6 ham Log-Normal, Log-
Pearson, Gamma, Gumbel, GEV, Exponential,
Pareto... Trong ¢6 ham phan bd GEV thuong
dugc sir dung nhidu nhat trong phan tich mébi
quan hé IDF cua céc su kién cuc doan (Herath va
cong su, 2016), va ham phan phéi tich 1ty F(x)
cho phan bé GEV dugc viét nhu sau:

F(X) = exp[— {1—x(x— g)m}i} (D

Trong d6 &, a, « 14 cac tham s6 cia ham phan
phdi GEV.

Trong nghién ctru nay, phuong phap ding dé
uée lugng cac tham sb ctia ham phan phdi GEV
dugc su dung la phuong phép udc luong NCM
(non-central moment) (Nguyen va cdng su,
2007). Cac tham s thong ké NCM (pk) dugc
tinh theo cong thirc sau:

K

" :(g+%}k +(—1)k(gjkr(l+kK)+kaI:(—1)i (ﬁ]i(§+%jk_lr(l+iz<) )

trong do I'(.) 1a ham gamma; k 1a bac cua cac
tham s NCM (k # 0).

Khi d4 Iya chon dwoc ham phan phdi xac suit
phu hop, dir liéu cuong d6 mua quan tric t6i da
héng nam (Annual Maximum Rainfall Intensity
— AMRI) theo ting chu ki mua duoc sir dung dé

TAP CHI KHI TUQNG THUY VAN
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tinh toan cac bo tham s6 thong ké theo ham phan
phdi xac suat dd chon, mdi bo tham s twrong tng
vo1 mot chu ki mua riéng biét. Do hi¢n nay céac
mé hinh BPKH toan cu van chua thé mé phong
cac diéu kién khi hau khu vuc & do phéan giai cao
theo thoi gian dé twong thich vai cac nghién ciru
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thuy vin; cu thé 1a két qua phat sinh dit liéu mo
phong tir cac mo6 hinh GCMs thuong c6 do phan

J4

.....

phuong phap udc luong tham s NCM duoc ap
dung dé chi tiét hoa dit liéu mua ngay s& cho két
qua mo phong tt & cac chu ki mua dudi ngay
v6i d6 phan giai ti thiéu 1a 1 gio. Do d6, cac
tham s6 thong ké twong g s& dugc tinh ¢ chu
kimual, 3, 6,9, 12 va 24 gio. Sau d6, cuong do
mua cuc doan ti da trong ing v6i chu ki lap lai
1a2,5,10,20,50, va 100 nam s€ duoc tinh dua
trén ham phan phdi xac suét di chon va bo tham
s6 riéng cua timg chu ki mua; tir d6 ¢ thé xay
dung dugc phuong trinh ti 1€ gilta cac chu ki
mua va xac dinh tham sd ti 1& dai dién cho xu
hudng mua cuc doan trong giai doan hi¢n trang,
va ap dung tham s ti 1& ndy cung vé6i bo dit licu
mua ngay dugc mo phong tor mé hinh BBKH
theo cac kich ban ndng d6 khi nha kinh dé xay

BAI BAO KHOA HQC

dung cac duong cong IDF tuong ting theo ting
giai doan tuong lai.

3.2. Xdy duwng kich bin BDKH bing céng
cu SDSM

Kich ban BDKH trong nghién ctru nay dugc
xay dung bang cong cu chi tiét hoa thong ké
SDSM. Co s6 1y thuyét caa SDSM 1a dua trén
khai niém tuong quan hdi quy dé uoc lvong moi
quan hé thong ké gitra cac bién khi tugng ctiia mo
hinh toan cau (GCM) véi cac bién khi tuong ciia
dia phuong theo mdt phuwong trinh nhu sau:

R=F(L) 3)

Trong d6 R 1a ddi twong duoc du bao (bién
khi hau dia phuong nhu mua hodc nhiét do); L 1a
nhan té dy bao (cac bién khi hau & quy mé toan
cau); F 1a ham tat dinh hodc ham ngau nhién. Chi
tiét vé co so 1y thuyét va cac bude thiét 1ap cua
SDSM (Hinh 1) duoc trinh trong huéng dan sir
dung mo hinh ctia Wilby va Dawson (2002).

Lua chon bién

Kiém soat chit

S6 liéu do dac /

duoc du bao luong
Biéu db tan xa Lua chon céac Lua chon céac S6 liéu NCEP
bién dy béo bién
Xir 1y ¢6 (khong) Thiét lap cdu Bién dbi cac
didu kién triic md hinh bién

Hiéu chinh mo
hinh

S6 ligu do dac va
NCEP

Chi tiét cac
bién ding du

Céc bién dy bao cta
NCEP

bao

Cac bién dy bédo ciia

GCM

Phat sinh sb liéu Phat sinh kich
khi tuong ban
Két qua m6 hinh
Tom tét thong ké Phan tich tin So sanh céc két Phan tich chudi

suat

qua thoi gian

Biéu d6 cac két
qua

Hinh 1. Cdc buée thiét lap mé hinh SDSM
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Céc bude chinh dé phat sinh kich ban BDKH
bang cong cu SDSM c6 thé duoc tom tit nhu
sau: dau tién 1 lua chon cac bién dung dé du bao
(Screen variables), khi da chon dugc cac bién dy
bao phu hop sé thuc hi¢n hi¢u chinh moé hinh
bang cong cu Calibrate model, sau d6 phat sinh
s6 liéu khi twong bang cong cu Weather genera-
tor, va cudi cung 1a phat sinh dit liéu kich ban sir
dung cac bién du bao ciia md hinh GCM. Chi tiét
cac bude thiét 1ap mé hinh dugc trinh bay trén
hinh 1.

Dir liéu mo hinh khi hau toan cau sir dung
trong nghién ctru nay la mé hinh CanESM2 véi
3 kich ban phat thai RCP2.6 (phat thai thép),
RCP4.5 (phat thai trung binh) va RCPS8.5 (phat
thai cao). Dya trén nghién ctru “Panh gia va lya
chon mé hinh khi hau toan cau (GCMs-CMIP5)
cho khu vuc dong bang song Ciru Long” cia
Nguyén Trung Tinh va cong su (2016) hay cong
trinh cua cac tac gia Pham Quang Nam va Ngo
buc Thanh (2013), “Nghién cuu lya chon san
phdm mo hinh khi hau toan cau tir dy an CMIP5
cho khu vuc Viét Nam”, thong qua phuong phap
thong ké dé danh gia do tin cdy cua mo hinh
bang cac chi s6 nhu sai s6 binh phuwong trung
binh chuan héa (NRMSE), sai s trung binh
chuén hoa (NME) va phan trim sai 1éch (PBias)
thi m6 hinh CanESM?2 da dugc chirmg minh 1a

¢6 kha nang mé phong tdt cho diéu kién khi hau
& Viét Nam. Nguén dir liéu duoc léy tir Website
Co quan Khi tuong Canada
(http://www.ccecma.ec.ge.ca/). Cac bo thong sd
khi twong va trong sé tuong tmg sau qué trinh
hiéu chinh - kiém dinh s& duoc sir dung dé xay
dung kich ban hién trang cho dir liéu mua ngay
va phat sinh kich ban BDKH cho 3 giai doan
tuong lai: giai doan 2030 (2015 - 2040), giai
doan 2060 (2045 - 2070) va giai doan 2080
(2075 - 2100).

4. Két qua va thao luan

4.1. Higu chinh va kiém dinh céng cu
SDSM

Trudc khi tién hanh xdy dung kich ban
BDKH cho dir liéu mua tram Tan Son Hoa, mot
budc quan trong phai trién khai trude 1a bude
hiéu chinh va kiém dinh m6 hinh mé phong dir
liéu mwa mo phong dua trén sb liéu mua quan
tric cua giai doan hién trang dé chimg minh do6
tin cdy cia mo hinh du bao. Dt liéu mua quan
tric tai tram Tan Son Hoa duoc chia 1am hai giai
doan: giai doan 1980 - 1990 phuc vu giai doan
hiu chinh va giai doan 1991 - 2005 phuc vu giai
doan kiém dinh. Hiéu qua mé phong ctia mo
hinh dwoc danh gia bang hé s6 twong quan R2va
sai s6 quan phuong RMSE theo budc thoi gian
ngay va thang, va dugc trinh bay trong bang 1.

Bang 1. Bang danh gia hiéu qua mo phong lwong mua tram Tan Son Hoa

Hié¢u chinh

Kiém dinh

Ngay Thang Ngay Thang
RMSE R? RMSE R? RMSE R? RMSE R?
15.58 0.02 85.8 0.66 16.63 0.02 104.3 0.52
Kiém dinh

Hiéu chinh 350

350 300
~ 300 =

E 250 g 250

5 200 s 200

E 150 ?D 150

%‘? 100 & 100

= 50 = 50

0 0

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

=m0 phong === quan tric

1 2 3 4 5 6 7 8 9 0 11 12
thang
e====m0 phong

quan tric

Hinh 2. Duong so sanh lwong mua trung binh thang mo phong va thuc do tram Tan Son Hoa
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Cac gié tri thong ké trong bang 1 cho thdy mo
hinh mé phong tot yéu t6 luong mua & ca 2 giai
doan mo phong, gi tri théng ké R? dbi v6i mo
phong lwong mua nam trong khoang 0.016 -
0.017 cho mo6 phong ngay va 0.52 - 0.66 cho mo
phong thang, két qua nay cho thay su phi hop
gilta gia tri quan tric va mo phong (Meenu,
2013). Ngoai ra, con c6 thé danh gia hiéu qua
ctia md hinh bang phuong phap do thi, v6i do thi
thé hién két qua mo phong va gia tri quan tric
duogc thé hién trén hinh 2, va biéu d6 cho thiy sy
phu hop gitta gia tri quan tric va mo phong & ca
hai giai doan hiéu chinh va kiém dinh kha 15
rang. Tir két qua danh gia mo hinh bang phuong
phap gia tri thong ké va do thi c6 thé thdy cong
cu SDSM mb phong kha t6t cho gia tri lugng
mua tram Tan Son Hoa, ddy 1a tién dé dé xay
dung kich ban luong mua tram Tan Son Hoa
dudi anh huéng cia BDKH.

RCP2.6

0 - _I - How mm II M | - N | II
Il ! 3 I II 6 7 8 9 I) 11 12
-50

% thay ddi

% thay doi

thang

m2015-2040 m2045-2070 2075-2100

150

BAI BAO KHOA HQC

4.3. IDF muwa cuc doan giai doan hién trang
(1980 - 2005)

Kich ban BBKH cho tram Tan Son Hoa duoc
xdy dung dya vao két qua cia mo hinh
CanESM2 voi 3 kich ban phat thai RCP2.6,
RCP4.5 va RCP8.5 cho 3 giai doan: 2030, 2060,
va 2080. Hinh 3 thé hién phan trim thay doi
luong mua cua céc giai doan tuong lai so voi giai
doan hién trang. Két qua cho thay sy gia ting
lugng mua trung binh nim duoc du bao sé& dién
ra trong twong lai. Cu thé, so voi giai doan hién
trang (1980 - 2005), luong mua ting lan luot 1a
14.57%, 14.93% va 0.33% cho giai doan 2030;
tang 18.82%, 18.83% va 7.59% cho giai doan
2060; va tang 15.82%, 17.52% va 12.55% cho
giai doan 2080 twong ung vdi 3 kich ban phat
thai RCP2.6, 4.5 va 8.5. Xem xét su thay doi
theo mua, lugng mua vao mua mua va mua kho
cling dugc du bao 1a sé tang trong cac kich ban.

RCP4.5

-1
0 -
LT L | S T ETRTS

thang

m2015-2040 ®=2045-2070 2075-2100

RCP8.5

100
50

0 S .
S (|

-50

% thay dbi

-100

-150

6 7 8 9 I) 11 12
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thang
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Hinh 3. Phan tram thay doi lwong mua theo cac kich ban BDKH

4.3. IDF mwa cwc doan giai doan hién trang
(1980 - 2005)

Hinh 4 biéu dién cac duong cong IDF mua
cuc doan cho giai doan hién trang (1980 - 2005)
v6i chu ki mua tir 1 - 24 gio theo céac chu ki lap
lai (2, 5, 10, 20, 50, va 100 nam) duoc tinh b'fmg
phuong phap ham phan phéi GEV. Ngoai ra, do
tinh chat ti 18 ctia phuong phéap wéc luong NCM
nén cuong do mua cuc doan gitia cac chu ki mua

bién thién theo mot duong tuyén tinh. Trong
cung mot chu ki 1ap lai, cuong do mua cyc doan
giam khi chu ki mua tdng va cuong do mua nho
nhat twong Gmg voi chu ki mua 16n nhat (24 gio).
Tuy nhién, trong cung mdt chu ki mua thi cuong
do mua cuc doan giam khi chu ki lap lai cling
giam, va dat cuong d6 mua nho nhat twong tng
véi chu ki 1dp lai 2 ndm.
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Pudng cong IDF gial doan 1980 - 2005
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Hinh 4. Duong cong IDF mwa cuc doan cho giai doan hién trang 1980 - 2005

4.4. Anh hwéng BDPKH dén IDF muwa
cue doan

Du¢i anh huong cua BDKH, cuong do mua
cuc doan nhin chung dugc dy tinh gia tang trong
twong lai cho 3 kich ban ndng do khi nha kinh
so v&i cuong do mua cuc doan trong giai doan
hién trang (1980 - 2005) (Bang 3). Do tinh chat
ti 18 tuyén tinh ciia phuong phap udc lugng
NCM [6] nén cuong dd mua cuc doan tai cac chu
ki mua tir 1 -24 gid déu gia ting dong bo véi ti
1¢ phan trim thay d6i nhu nhau. Cuy thé, thi voi
kich ban RCP2.6, cuong d§ mua cuc doan tang
manh nhat trong giai doan 2030 tai chu ki 1ap lai
100 ndm (tang 38.85%), trong giai doan 2060 tai
chu ki 1ap lai 20 ndm (tang 28.03%) va trong giai

doan 2080 tai chu ki ldp lai 2 nam (tdng 15.56%).
Vi kich ban RCP4.5, cuong do mua tang manh
nhat & chu ki lap lai 2 nam (ting 14.06%) trong
giai doan 2030 va chu ki 1ap lai 100 nam trong
giai doan 2060 va 2080 (tang 1an luot 40.71% va
83.69%). Vi kich ban RCP8.5, cuong d6 mua
gia tang ¢ chu ki 1dp lai 2 nam trong ca 3 giai
doan 2030, 2060 va 2080 (tang lan lugt 3.99%,
11.48%, va 16.13%) nhung gidm nhe ¢ chu ki
lap lai 50 ndm va 100 nam (giam 1.64% va
7.54% trong giai doan 2060 va 2080). Nhin
chung, sy thay d6i dudng cong IDF 1a kha phu
hop v6i kich ban BDKH cho yéu té lwong mua
cua tram Tan Son Hoa.

Bdng 3. Phan tram thay doi (%) ciia cuong dé mira cho cac chu ki lap lai 2, 5, 10, 20, 50 va 100
nam theo kich ban BDKH so voi giai doan hién trang

Phat sinh s6 liéu

khi tugng

Phat sinh kich
ban

Két qua m6 hinh

Tom tat thong ké

Phén tich tin
sut

Phan tich chudi
thoi gian

So sanh céc két

qua
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5. Két luin

Muc dich chinh trong nghién ctru nay la xem
xét anh huong cuia BDKH dén mbi lién hé cuong
d6 - chu ki - tan suat (IDF) mua cuc doan tram
Tan Son Hoa. Két qua nghién cu cho thiy
lugng mua tai tam Tan Son Hoa dugc du bao
tang trong twong lai. Dudi anh huéng BDKH,
cuong do mua cuc doan cling dugc du bao gia
tang cho cac chu ky lap lai 2, 5, 10, 20, 50 va 100
nam. Cu thé, cuong do0 mua cuc doan tang
khoang 3.99 - 22.95% cho chu ki ldp lai 2 nam,

BAI BAO KHOA HQC

3.84 - 27.92% cho chu ky lap lai 5 nam, 2.57 -
44.18% cho chu ky lap lai 10 nam, va 0.57 -
54.89% cho chu ly lap lai 20 nam. Ddi vi chu
ky 1ap lai 1a 50 ndm va 100 nam, cuong do mua
cuc doan dugc du bao 1a tang cho hai kich ban
RCP2.6 va RCP4.5 va giam nhe cho kich ban
RCPS8.5. Két qua cua nghién ciru nay sé 1a tai
li¢u tham khao cho cac nha quan ly va hoach
dinh chinh sach trong bai toan quan ly rui ro
ngap lut va thodt nudc do thi cho TP.HCM.

Loi cam on: Nghién ciru ndy duoc tai tro boi S6 KH&CN TPHCM théng qua dé tai chirong trinh
Vieon Uom nam 2017 véi tiéu dé “Xay dung dwong cong cuong do - thoi gian - tan sudt (IDF) cho
yéu té heong mira dwdi anh huwdng cia bién doi khi hdu 6 TP. Ho Chi Minh”.
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THE ASSESSEMENT OF THE CLIMATE CHANGE IMPACT ON
INTENSITY - DURATION - FREQUENCY (IDF) CURVE OF

RAINFALL AT TAN SON HOA STATION
Nguyen Trong Quan!, Pham Thi Thao Nhi', Dao Nguyen Khoi'

Abstract: The objective of this paper was to evaluate the impact of climate change on IDF curve
of rainfall at Tan Son Hoa station in Ho Chi Minh City. In order to achieve this objective, SDSM was
used to generate climate change scenario of rainfall and simple scaling method (GEV distribution)
to derive IDF curve. The results showed the changes of IDF and increasing trends of extreme rain-
fall in the future. In particular, with regard to the intensity of extreme rainfall in the periods (1980
- 2005), the intensity of extreme rainfall in the period (2015 - 2100) is expected to increase by 3.99
- 22.95% for every 2-year period, 3.84 - 27.92% for every 5 -year return period, 2.57 - 44.18%
for every 10-year return period, and 0.57 - 54.89% for every return period of 20 years. For the
return period of 50 years and 100 years, extreme rainfall intensity is forecasted to increase for both
RCP2.6 and RCP4.5 scenarios and slightly decrease for RCP8.5 scenario. These results will be
useful to manage the problems related to flooding and urban drainage in Ho Chi Minh City.

Keywords. IDF curve, rainfall, SDSM, Ho Chi Minh City.
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UNG DUNG MO HINH SWAT PANH GIA TAC PONG
CUA BIEN POI KHi HAU PEN DONG CHAY LU TRAM
PONG TRANG, LUU VUC SONG CAI NHA TRANG
TINH KHANH HOA

Nguyén Thi Phwong!, Trinh Phuwong Thao?, Tran Ngoc Anh?,
Nguyén Xuén Hién!, Bui Vin Chanh?

Tém tit: M6 hinh SWAT duwoc iing dung mé phong sw thay doi dong chay mia lii tai tram Pong
Trang, séng Cdi Nha Trang tinh Khanh Hoa duwéi tic dong cua bién doi khi hdu (BPKH) trong
twong lai. Dong chay mua lii tram Pong Trang trong tuwong lai nhin chung c6 xu hudng tang. Theo
kich ban RCP 4.5, mua lii bt dau tir thang 9 va két thiic thang 12, khéng thay doi so véi giai doan
nén. Vao giita thé ky, tong lwong dong chay mua lii tang khoang 15,3% va tang khoang 14,8% ¢ cudi
thé ky. Thoi gian xudt hién thdng lii I6n nhat khéng thay doi so véi giai doan nén (vdo thing 12).
Theo kich ban RCP 8.5, dong chay mia lii c6 xu hiedng tang trong suot thé ky XXI, tong heong dong
chay miia lii tang khodang 19,6% vao giita thé ky, va dén khodang 27,2% vdo cudi thé ky. Mia li bat
dau tir thang 9 va két thiic thang 12 khéng thay doi so véi giai doan nén. Thoi gian thang lii I6n nhdt
xudt hién trimg voi giai doan nén (vdo thang 12) trong suot thé ky XXI.

Tix khoa: Tdc dong ciia bién doi khi hdu, dong chay lii, séng Cdi Nha Trang, SWAT.

Ban Bién tap nhan bai: 08/09 /2017 Ngay phan bién xong: 12/10/2017 Ngay dang bai: 25/10/2017

1. Gioi thiéu chung

Song Cai Nha Trang (con co tén goi la song
Phu Loc, song Cu) 13 song 16n nhét tinh Khanh
Hoa c6 chiéu dai khoang 79 km, tuy ngén nhung
giit vai trd vO ciing quan trong trong sy phat trién
kinh té - x hoi tinh Khanh Hoa. Tuy nhién,
trong nhirg nim gan déy, tic dong cua thién tai
1d lut va bién dbi khi hau (BPKH) di gay ra
nhirng hau qua nghiém trong, anh huéng dén doi
song kinh té va xa hoi cua nguoi dan trén luu
vuce, dac biét 1a khu vuc Thanh phé Nha Trang
phia dudi ha luvu. Dong chay mua Ii trén cac
song tinh Khanh Hoa c6 xu huéng giam trong
nhitng nam gan day, sé tran 1i ngay cang it,
nhitng nam xuét hién it 1ii va muc nude dinh 1
thip ngay cang nhiéu. Xen ké nhitng ndm co
dinh 1d thap lai c6 nhitng nim c6 dinh 1i cao,
gitra ndm 2002 va 2004 1a hai nam c6 muc nudce

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

’Truong Pai hoc Khoa hoc Ty Nhién, Dai hoc
Quobc gia Ha Nji

SDai Khi twong Thuy van Khu viec Nam Trung
B¢

Email: phuong. kttv88@gmail.com

dinh 1d nam rat thap thi xen vao d6 1a nam 2003
c6 muc nude dinh 1 rat cao, ndm 2006 va 2012
1a ndm c6 dinh 1 ndm rat thap thi nam 2009 lai
xuét hién I lich str. Nhu vy dong chay i cang
vé sau cang khong on dinh, ¢6 nhitng nim muc
nuéc dinh i nam rat thap, xen k& vao d6 co
nhitng nam xuét hién muc nude dinh 1d nam rat
cao, tan sut xuét hién sy bat én dinh dong chay
li ngdy cang nhiéu. Py 1a mot trong nhimg biéu
hién cua tac dong BDKH dén dong chay li,
nhiing tran mua 16n tdp trung trong thoi gian
ngin xuat hién cang nhiéu nén tran 1d 16n xut
hién nhiéu hon, sé tran i ngay cang it di, mua li
c6 xu huéng ngin di. Dic trung cua BDKH la
tang tinh cyc doan cua dong chay trong do co
dong chay 1 thé hién ngay cang rd [8]. Cac
nghién cuu triroc day, moi chi dung lai & viéc
mg dung mé hinh thuy vin thong s tap trung dé
danh gia tac dong ctia bién doi khi hau dén dong
chay cho luu vuc song Cai Nha Trang. Hién nay,
mo hinh thuy vin thong s6 phan bd di c¢6 nhiéu
tién ich trong vi¢c mo ta kha tdt tinh cht vat ly
ctia luu vie duoc xay dung nham hd trg danh gia
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tac dong cua BDKH, trong d6 m6 hinh SWAT
(Soil and Water Assessment Tool) thuong dugc
g dung [4] dé danh gia va dy tinh nhitng anh
hudéng cua BDKH 1én dong chay luu vuc song,
tr do 1am co so dua ra cac phuong an thich tng.
Nhitng ndm gan day ¢ Viét Nam da c6 mot s6
cong trinh nghién ctru danh gia tac dong cua
BDKH dén lii Iyt cling nhu chung minh hi¢u qua
cia SWAT trén nhiéu luu vuc [5]. Vi thé, mo
hinh nay dugc sir dung dé danh gia tac dong ciia
BDKH dén dong chay lii tram Pong Trang, luu
vuc song Cai Nha Trang tinh Khanh Hoa.
Nghién ctru dugc da tién hanh thiét Iap mo hinh
SWAT, hiéu chinh va kiém dinh véi chudi s6
liéu thuc do ngay tuwong Gng tir ngay 1/9 dén
ngay 31/12/2003 va tir ngay 1/9 dén ngay
31/12/2009 tai tram Pong Trang. Bo thong sd
ctia md hinh sau khi hiéu chinh, kiém dinh dugc
sit dung dé mé phong dong chay i tai tram
Pong Trang luu vuc song Cai Nha Trang dudi
tac dong cua bién d6i khi hau theo céac kich ban
thay d6i vé luong mwa RCP 4.5 va RCP 8.5 cua
B Tai nguyén va Moi truong [3].

2. Gidi thiéu viung nghién ctiru

Séng Cai Nha Trang c6 dién tich luu vuc
1.904 km?, dia hinh luu vuc song bi chia cit boi
nhiéu ngon nii, khu vire ven bién c¢6 nhimg diy
“J}-[ rﬁ'}.! i

PAK LAK

hsiing prhivn mefiy

Song sudi

¥ Tram thiy vin

KHANH HOA

5. Cha

S.CAI NHA TRANG
-
& Theic Ny
5. Bén Lai
LM

BiiNG

1

Hinh 1. Vi tri dia ly luu viee song Cadi tinh dén
tram Pong Trang [9].
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nui ddm ngang ra bién.

Luu vuc song nam trong khu vuc khi hau
nhié¢t doi gi6 mua. Tuy nhién c6 nhitng nét dac
biét nhu: khi hau 6n hoa, mang tinh chit khi hau
dai duong, c6 2 mua ro rét la mua mua va mua
ning. Mua mua ngan, chiém trén 50% lugng
mua ca nam. Nhiét do trung binh hing nim
khoang 26,7°C [1]. Song ngoi khu vuc nghién
ctru ngin va déc, mang ludi song phan bd kha
day voi mat do ludi song khoang 0,6 - 1,0
km/km?. Thé nhudng trén luu vuc gébm nhiéu
loai dat khac nhau nhu: dat d6 vang, dat mun
vang, dat thung ling. Tham phu thyc vat trén luu
vyc song chii yéu 1a rimg nguyén sinh 14 rong,
xen k& 1a rimng hon giao tre ntra va trang cay bui
[2].

Trén luu vuc ¢6 1 tram khi tugng, 2 tram do
mua va duy nhat 01 tram thily van cip I 1 tram
Pong Trang [5] (Hinh 1).

3. Gio6i thiéu mo hinh SWAT

Mo hinh SWAT (Soil and Water Assessment
Tool) 1a cong cu danh gia nude va dat duoc xay
dung boi tién si Jeff Arnold & Trung tam Phuc vu
Nghién ctru Nong nghiép thugc B6 Nong nghiép
Hoa Ky va gido su Srinivasan thudc Pai hoc
Texas A&M, Hoa Ky [4]. CAu triic cia md hinh
chia thanh 3 pha v&i 26 thong sé quan trong [4].
Yéu cau s6 lidu dau vao ciia md hinh SWAT bao
gf‘)m: dia hinh, loai dét, tham phu, mang ludi
song, s6 liéu khi tuong va thuy van. Piém manh
cua SWAT la khi m6 phdng s€ phan chia luu vuc
16n thanh céc tiéu lvu vue va cac don vi thuy van
(HRU) duya trén ban d0 sir dung dat, tho nhudng,
dia hinh dé ting muc do6 chi tiét moé phong vé
mit khong gian. SWAT tryc tiép tinh toan céc
qua trinh ty nhién lién quan téi chuyén dong cia
nuée, ling dong bun cat, ting truéng mia mang,
chu trinh chét dinh dudng... dwa vao cac thong
s6 dir liéu dau vao [4]. Do viy mé hinh c6 kha
ning du bao thong qua viéc thay doi dit liéu dau
vao (quan li st dung dét, khi hau, thuc vat...),
dé dinh lugng dugc nhitng tac dong cua su thay
d6i dén dong chay ra cua cac luu vuc hodc cac
thong s6 khac. M6 hinh tich hgp module SWAT-
Cup, cong cu do tim tbi wu, tu dong xac dinh bd
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thong s6 cia mé hinh dya trén cac ham muc tiéu
[4] va c6 thé két hop voi phuong phép thir sai
truyén thong. Cac tai liéu vé mo hinh SWAT kha
phd bién, c6 thé d& dang tim duoc trong bo cai
dat cia chuong trinh, hoac trong cac tai li¢u khac
[6,7].

4. Thiét 1ap mé hinh

Qua trinh thiét 1ap SWAT bao gdém cac bude:
(1) Chuan bj s6 liéu dau vao; (2) Phan chia luu
vuc; (3) Phan chia don vi thuy van HRU; (4)
Phén tich d6 nhay cac thong sé mo phong thuy
van va tram tich; (5) Hiéu chinh va kiém dinh
mo hinh.

4.1. S6 liéu diu vao

Dit liéu str dung dé tinh toan bao gdm ban dd
dia hinh DEM (c6 d¢ phan giai 30m/pixel) dugc
cung cap bai Trung tim Pong luc hoc Thity khi
va Mbi truong [5]. Ban d6 thd nhudng nam 2005
cua tinh Khanh Hoa ty 1¢ 1:50000 thanh 1ap béi
Chi cuc Kiém 1am tinh Khanh Hoa. Ban d6 hién
trang stir dung dat nam 2005 cua tinh Khanh Hoa
ty 1€ 1:50000 thanh 1ap boi Lién doan Quy hoach
diéu tra Tai nguyén nudc. Ban d6 mang ludi
song lay tir Atlas Viét Nam [10].
tric mua ngay tai cic tram Pong Tring, Khanh
Vinh tir 1/9 dén 31/12 cac ndm 2003, 2009 duoc
cung cép boi Pai Khi tugng Thuy vin Khu vuc
Nam Trung Bo.

4.2. Thiét dit mé hinh

Luu vyc nghién ctru dugc chia thanh 41 tiéu

S6 liéu quan
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(Hinh 2).
Trong nghién ctru nay,mot don vi thuy van
dai dién cho mot tiéu luu vuc con va dugc xac
dinh khi chong chap céac 16p chta yéu td: dia
hinh, loai dét, tham phu thuc vat, d6 doc luu vue
(Hinh 3). Trén luu vuc song Cai Nha Trang c6 2
tram do mua la tram do mua Khanh Vinh va
Pong Trang va 1 tram khi tuong Nha Trang
(Hinh 1), nhung cac tram mua dugc st dung
trong nghién ctru nay gém c6 tram Khénh Vinh
va Pong Trang vi tram khi twong Nha Trang &
phia duéi ha luu it anh huong dén luu vuc
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4.3. Hi¢u chinh va kiém dinh mé hinh

a) Hiéu chinh mé hinh

Mo hinh da thiét 1ap duoc hiéu chinh véi sd
liéu mua ngay tai tram Khanh Vinh va Pong
Trang va luu lwong trung binh ngay tram Pong
Trang tir 1/9 - 31/12/2003. Két qua biéu dién trén
Hinh 4, cho thiy duong qua trinh Iuu lwong tinh
toan c6 su phu hop vdi dudng qué trinh dong

chay thyc do, do hiru hiéu cua mo hinh theo chi
tiéu Nash-Sutcliffe dat 78% véi sai s6 vé tong
lugng chi khoang 3.5%. Theo tiéu chuan cia
WMO [9], m6 hinh dugc danh gia vao loai kha.
Gid tri dinh 10l 16n nhat da dugc thé hién kha tot
nhung con mot vai dinh 1l nho chua phu hop
nhat 1a ¢ giai doan cudi mua.

——Lwu lvgng thue do

——Lwu lwgng tinh toan
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Hinh 4. Dong chay binh qudn ngay tinh todn va thuc do tram Dong Trang tir ngay 1/9-31/12/2003

b) Kiém dinh mé hinh

Dit liéu dau vao

Giit nguyén bo thong sd, tién hanh kiém dinh
moé hinh véi sb liéu giai doan tir ngay 1/9 -

31/12/2009. Két qua duoc biéu dién trén hinh 5,
cho théy két qua mo phdng co ban da phu hop
vai thue do, vai chi tiéu Nash-Sutcliffe dat 73%,
sai s vé téng luong khoang 4,0%, thudc loai kha.

——Lwu lrgng thye do

—— Luru lrong tinh toan

1800

1600

1400

1200

1000

800

600

Luu lrgng (m3,s)

400

200

1-5ep |

S-Sep
15-5ep
22-Sep
29-5ep

G-0ct
13-Oct
20-Oct

N

)=
[s]
-
™~
3

|

I-Mov
10-Maw
17-Now
24-Maow

1-Dec

8Dec
15-Dec
22-Dec
29-Dec

m 2009

Hinh 5. Dong chay binh qudn ngay tinh toan va thuc do tram Pong Tr rang tw ngay 1/9-31/12/2009

Qua qua trinh hi¢u chinh va kiém dinh mé
hinh SWAT cho luu vuc song Cai tinh dén tram
DPong Trang v6i chudi sé liéu dong chay ngay
trong mua 1ii cho thdy mo6 hinh SWAT to ra kha
httu hiéu, twong quan gitra dudng qua trinh dong
chay tinh toan va thyc do mua lii thoi doan ngay
va thang kha tot. Két qua kiém dinh mo hinh tét,

TAP CHI KHI TUQNG THUY VAN

bd thong sd ti uu cia mé hinh SWAT cho luu
vuc song Cai Nha Trang duoc xac dinh nhu
trong bang 1, va s€ dugc sir dung cho cac bude
nghién ctru tiép theo dé danh gia tac dong cua
bién doi khi hau dén dong chay lii tram DPong
Tring thong qua sy bién ddi cua lugng mua.
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Bdng 1. Két qua b thong sé khi hiéu chinh mé hinh SWAT

‘ , Ngudng gia
Thong so Y nghia Gia tri
tri
. Cdc thong so tinh qud trinh hinh thanh dong chiy mdt
. | 86 ( rimg gidu, rimg hdn
Chi s0 CN tng véi dicu (rimg g £
1 [ CN2 o 35-98 gido, rung trung binh)
kién am I1 . Lz
89 (dat khac, dat trong)
, 0.5 (ring giau, rimg hén
H¢ s6 nham Manning cho (rime g £
2 [OV.N 0.01-0.5 gido, rung trung binh)
dong chay mat . _
0.4 ( dat khac, dat trong)
Do dan thdm thuy luc bdo
3 | SOL K ) 0 - 2000 1.6-1.74
hoa (mm/gio)
Mat d6 khdi coa 1op dat
4 | SOL_BD 09-25 1.1
(g/cm3)
Hé sb din thuy luc cia
5 | CH_K(1) N 0-300 0.5
kénh dan
Hé sb nham kénh din
6 | CH N(1) ) 0.01-30 0.014
(mm/gio)
Hé s6 trd dong chay mat
7 | SURLAG . 0-24 0.25
(ngay)
8 | HRU SLP Do déc trong tiéu luu vuc 0-0.6 0.4-0.6
1I. Cic théng sé dién todn dong chdy trong song
8 | CH_N(2) Hé s6 nham cua kénh chinh 0.01-30 0.6
Hé sé dan thuy luc cua
9 | CH K(2) 0.01 - 500 0.5
kénh chinh (mm/gio)
III. Cic théng sé tinh todn dong chdiy ngam
Ngudng sinh dong cha
10 | GWQMIN g £ £ Y 0 - 5000 5
ngam (mm)
Hé sb triét giam dong chay
11 | ALPHA BF R 0-1 0.4
ngam

5. Ung dung mé hinh SWAT danh gia tac
dong ciia BDKH dén dong chay lii tram Pong
Trang

Trong nghién ctru nay, két qua dugc chiét
suét tir Bdo c4o “Kich ban bién d6i khi hau, nude
bién dang cho Viét Nam” cua Bo Tai nguyén
Maéi truong (2016) [3] duoc st dung 1am dau vao
kich ban bién ddi khi hau cho khu vyuc song Cai
Nha Trang (Bang 2).

Su thay d6i nay dugc ding dé xay dung kich
ban mwa ngay dau vao tinh cho thoi ky giita thé
ky va cudi thé ky cho khu vuc nghién ctru dyua
trén co s& lugng mua ngay trung binh cho giai

doan nén thoi ky 1986 -2005 (Hinh 6, Hinh 7).

Bang 2. Thay doi lrong mua theo miia theo cdc
kich ban so vaoi giai dogn nén
(Don vi: %)

TT Miia Mia Mia Mia
Dong Xuén He Thu
RCP4.5
GTK 21,1 9,1 -8,5 12,8
CTK 37,0 -2,8 13,0 8,5
RCP8.5
GTK 30,0 4,7 7,0 1,9
CTK 55,6 -45.9 6,7 16,9

Chii thich: GTK: Giita thé ky; CTK: Cudi thé ky
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Hinh 6. Lwong mwa ngay cua mua lii vao gitta
thé ky, cudi thé ky theo kich ban RCP4.5 so véi
giai doan nén

Céc két qua md phong theo cac kich ban so
sanh voi hién trang dong chay i trong thoi ky
nén (Hinh 8, 9) cho thiy: dong chay mua 1i tram
DPong Tring trong twong lai déu c6 xu hudng
tang ¢ cd hai kich ban RCP 4.5 va RCP 8.5 trong
sudt thé ky XII. Cu thé, theo kich ban RCP 4.5,
mua lii bat dau tir thang 9 va két thuc thang 12
khong thay d6i so véi giai doan nén. Vao giita
thé ky, téng luong dong chay mua li ting
khoang 15,3% va ting khoang 14,8% & cudi thé
ky. Thoi gian xuat hién thang 1d 16n nhat khong
thay d6i so véi giai doan nén (vao thang 12).
Theo kich ban RCP 8.5, dong chay mua Ii c6 xu
huéng déu ting, tong luong i ting khoang
19,6% vao gitra thé ky, va dén khoang 27,2%
vao cudi thé ky. Mua 1ii cling bat dau tir thang 9
va két thic thang 12 khong thay ddi so véi giai
doan nén. Thoi gian thang 1d 10n nhét xuat hién
xudt hién tring giai doan nén (vao thang 12).

1.00E+02
9.00E401
8.00E+01 -

7.00E+01 + - -
6.00E+01 - - -
5.00€401 - Rien
4.00E+01 B Giira thé ky
3.00E+01 + " J L — B CuBithé kj
2.00E401 +— - . o ==
1.00E+01 - a
0.00E+00 -+ T T T 1

9 10 11 12

Thing

Hinh 8. Thay doi dong chay trung binh cdc
thang miia lii vao giita thé ky, cudi thé ky so
Vo1 giai dogn nén theo kich ban RCP 4.5

Luuhnmg { m3/s)

TAP CHI KHI TUQNG THUY VAN

40.000

35.000

30,000

=

E 25000 .|

g

Z 20000 t B NER

) I
5- 15.000 4 - - i - : W Giita thé ky:
g

= 10000 — ® Cudithé ky

5.000
0.000

Hinh 7. Luong muwa ngay cua mua lii vao giita
thé ky, cudi thé ky theo kich ban RCP8.5 so véi
giai doan nén

Céc két qua mo phong theo cac kich ban so sanh
v6i hién trang dong chay 1ii trong thoi ky nén
(Hinh 8, 9) cho thiy: dong chay mua li tram
DPong Trang trong twong lai déu c6 xu hudng
tang ¢ ca hai kich ban RCP 4.5 va RCP 8.5 trong
sudt thé ky XII. Cu thé, theo kich ban RCP 4.5,
mua lii bat dau tir thang 9 va két thuc thang 12
khong thay d6i so véi giai doan nén. Vao giita
thé ky, tong luong dong chiay mua 1 ting
khoang 15,3% va ting khoang 14,8% & cudi thé
ky. Thoi gian xuat hién thang 1d 16n nhat khong
thay doi so voi giai doan nén (vao thang 12).
Theo kich ban RCP 8.5, dong chdy mua I c6 xu
huéng déu ting, tong luong i ting khoang
19,6% vao giira thé ky, va dén khoang 27,2%
vao cudi thé ky. Mua lii ciing bat dau tir thang 9
va két thic thang 12 khong thay ddi so véi giai
doan nén. Thoi gian thang 1 16n nhat xuét hién
xudt hién tring giai doan nén (vao thang 12).

1.20E+02

1.00E+02

B8.00E+01

B NEn
6.00E+01 -
W Gilta the ky

Lumilupmg (m3/4)

4.00E+01 W CuBithé ky

2.00E+01

0.00E+00 -~
k] 10 11 12

Thang
Hinh 9. Thay déi dong chay trung binh cdc
thang miia lii vdo giita thé ky, cudi thé ky so
voi giai dogn nén theo kich ban RCP 8.5
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6. Két luin

Bai bdo da tinh toan luu luong dong chay
cac thang mua i tai tram Dong Tring song
Cai Nha Trang tinh Khanh Hoa dudi tdc dong
cua bién doi khi hau theo kich ban RCP 4.5,
RCP 8.5 vao giita thé ky va cudi thé ky. Qua
két qua tinh toan, cho thay dong chay mua 1
tai tram Pong Trang song Cai Nha Trang nhin
chung c6 xu thé ting. Theo kich ban RCP 4.5,
muia 1ii bat dau tir thang 9 va két thic thang 12
khong thay ddi so véi giai doan nén. Vao giita

BAI BAO KHOA HQC

thé ky tong luong dong chay mua 1i ting
khoang 15,3% va tang khoang 14,8% & cubi
thé ky. Thoi gian xuat hién thang 1ii 16n nhat
khong thay d6i so véi giai doan nén (vao thang
12). Theo kich ban RCP 8.5, dong chay mua
1it ¢6 xu huéng nhin chung ting. Tong lwong li
tang khoang 19,6% vao gitta thé ky, va ting
khoang 27,2% vao cudi thé ky. Mua 1ii ciing
bét dau tir thang 9 va két thiic thang 12, thang
c6 dong chay 1ii 16n nhat (thang 12) khong thay
d6i so voi giai doan nén.

Loi cdm on: Nghién civu nay dwoc ti tro boi Bé Tai nguyén va Méi trirong trong Pé tai:

Nghién ciru co s6 khoa hoc phén cdp cdp dé riii ro cho cdc loi hinh thién tai ¢ Viét Nam. Tdp

thé cac tac gia tran trong cam on.
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APPLYING THE SWAT MODEL FOR EVALUATING THE IMPACTS
OF CLIMATE CHANGE ON FLOOD FLOWS AT DONG TRANG STA-
TION, NHA TRANG CAI RIVER BASIN, KHANH HOA PROVINCE

Nguyen Thi Phuong!, Trinh Phuong Thao?, Tran Ngoc Anh?, Nguyen Xuan Hien',
Bui Van Chanh?
'Viet Nam Institute of Meteorology, Hydrology and Climate
2VNU Vietnam University of Science
’The Regional Hydro-meteorological Center in the South Central Coast

Abstract: SWAT model is applied to simulate changes in flood flows at Dong Trang station, Nha
Trang Cai river, Khanh Hoa province under the impact of climate change in the future. Under the
RCP4.5 climate change scenario, annual rainfall volume rose by 14.4% in the middle of the century
and further 11% at the end of the century. Meanwhile, according toRCP8.5 scenario application, the
annual rainfall volume rose by 8.1% in the middle of the century and another 5.4% of an increase
at the end of the century in the watershed of Cai Nha Trang River in Khanh Hoa Province. The im-
pact of climate change is likely to increase in the flood season. Specifically, compared to the base-
line scenario, the RCP 4.5 scenario, which means flood flows increased by about 15,3% in the
middle of the century and increased by about 14,8% at the end of the century. In the RCP 8.5 sce-
nario, the flow of river floods tended to increase from 19.6% in mid-century to 27,2% at the end of
the century.

Keywords. flood flows, climate change, Cai river, SWAT model.
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PHAN TICH HIEN TRANG VA PE XUAT MQT SO GIAI
PHAP NHAM HOAN THIEN SAN PHAM VA DICH VU
KHIi TUQNG THUY VAN TAI VIET NAM

Nguyén Thi Thity!, Nguyén Ping Quang> Bui Manh Ha? Hoang Phii Cuong?,
Ping Vian Trong?, Hoang DPirc Cwong’

Tém tit: Do nhu cau sir dung san pham va dich vu khi twong thity van ngay cang tang, danh gid
nhu cau ciia nguoi ding cudi la mot phan khong thé thiéu dwoe ciia cdc don vi cung cap thong tin
khi twong thity van. Véi muc dich ndy, mot cude khao sat phong van & 18 tinh, thanh phé ciia Viét
Nam dwoc thiee hién trong khoang thoi gian tiv thang 10 dén thang 11 nam 2017 véi 1041 phiéu
phong vin. Mot bé cdu héi duege sir dung dé tim hiéu nhdn thire ciia cong dong vé tam quan trong
ciia thoi tiét, chat heong hién nay va huedng phdt trién cua san pham, dich vu khi twong thiy van trong
thoi gian téi. Két qua phan tich chi ra rang, ndi dung va cach thire truyén tdi thong tin, déc biét la
qua website va tin nhdan dién thoai can phdi dwoc thay doi dé phit hop véi cac doi twong sir dung.
Trong twong lai, cdc cude khdo sat phong van twong ti nén dwoc dién ra thwong xuyén, dinh ky véi

quy mé 16n hon dé déap vmg tot hon nhu cau ciia nguoi sir dung.
Tir khoa: Phong vin, San pham, dich vu khi tiwong thiy van, Nhén thire ciia cong dong.

Ban Bién tép nhan bai: 05/10/2017

1. Mé dau

Nhan thte vé nhitng gi ngudi dung cudi (end-
users) can tir du bao thoi tiét va truyén thong 1a
rat quan trong. Gan day, mot du an nghién cuu
ctia chdau Au, IMPREX [11], da duoc trién khai
dua vao quan ni€ém “kinh nghiém quan ly thién
tai cuc doan hién tai c6 y nghia quyét dinh trong
viéc du doan anh huong cua khi hau tuong lai”.
Theo Yuan va cong su [12], nghién ctru dya trén
céc cudc diéu tra phong van 1a phuong phap phd
bién va quan trong nhat trong nghién ctru ing
dung khoa hoc xa hoi dé truc tiép thu thap thong
tin tir nhiéu nguoi. Cac cude khao sat vé viéc st
dung céc dich vu khi tugng thuy van (KTTV)
hién nay s& dong vai trd quan trong nham ting
cuong kha nang dy doan nhirng thi¢t hai do thién
tai trén pham vi rong [4]. Trong nhiéu nim qua,
T6 chirc khi tugng thé gigi (WMO) ciing da thuc
hién rat nhiéu cac cudc khao sat phong van va
danh gia dé cai thién chit lugng san pham va
dich vu KTTV d6i vé6i cac thanh vién cua td
chuc [11].
ITap chi Khi twong Thuy van

’Trung tdm Dy bdo khi twong thuy van Trung

wong

Ngay phan bién xong 20/10/2017

Ngay dang bai 25/10/2017

Ngay nay, dich vu KTTV ngay cang phd
bién, da dang va dugc mot luong 16n ngudi ding
chép nhan [9]. Gia tri cia cac san phém du bao
thoi tiét trong cudc sdng hang ngay ciing duoc
chimg minh bang gia tri kinh té. O Hoa Ky, gia
tri gianh cho cac dich vu khi tugng dugc dinh
luong xap xi 31.5 ty d6 la/nam [3]. Sy phat trién
manh mé cia Internet va cac phuong tién truyén
thong dd 1am thay ddi nhanh chong cach tiép can
thong tin thoi tiét ciia moi ngudi. Cac thong tin
KTTV dugc tiép can thong qua nhiéu ngudn
khéc nhau d3c biét 1a tir cac thiét bi di dong. Vi
du, trong quy II ndm 2011, ing dung thoi tiét 1a
g dung duogc sir dung nhiéu tht hai, sau cac
mg dung tro choi, tham chi nhiéu hon céc tng
dung lién quan dén mang xa hoi [9]. Vao thang
10 nam 2009, hon 1000 ung dung da dugc dang
ky trong danh muc thoi tiét AppStore ctiia Apple
[3]. ‘

Nghién clru nady hudng téi danh gia nhu cau
cua nguoi st dung san phém, dich vu KTTV tu
d6 nang cao ning lyc cung cap san pham, dich
vu KTTV tai Viét Nam thong qua viéc diéu tra,
phong van. Trong phan 2, nhém tac gia s& trinh
bay phuong phap khao sat phong van va phan

STrung tam Mang ludi khi twong thity van va tich sb liéu. Tiép @0, cac két qua phan tich vai

moi truong
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trd quan trong ctia thong tin thoi tiét, cac phuong
tién truyén tai thong tin KTTV, mirc do hai long,
cac san pham va dich vu hién nay va huéng phat
trién ctia san pham va dich vu KTTV trong thoi
gian tdi s& dugc trinh bay tai phan 3. Phan cubi
ctia bai bao s& thao luan vé nhimg két qua tim
duoc, so sanh v&i mot s6 nghién ctru tuong ty va
dé xuat cac giai phap dé hoan thién cac san
phém, dich vu KTTV trong thoi gian toi.

2. Phuwong phap nghién ciru

Phuong phap phong van truc tiép va gian tiép
cac can bo phong chdng thién tai va ngudi dan tir
18 tinh, thanh phé cua Viét Nam s€ duoc sur
dung dé tim hiéu nhu cu ctia nguoi sir dung san
pham, dich vu KTTV. Dé phat trién bang cau hoi
phong van, nhom thuc hién bt dau bang cach
tao ra mot danh sach céac cau hoi tiém nang dua
trén cac cude khao sat va y tudng li€n quan trudc
day tu cac thanh vién ctia nhom nghién ctru.
Thong qua viéc tham khdo cac nghién ctu &
nuoc ngoai [3], [5], [8], [10] va cac cudc phong
van ndi bo, nhém thuc hién da lya chon dugc
mot bo cac cau hoi thich hop va dién giai ting
cau hoi theo cach d& hiéu cho nhiéu nhém dbi
tugng phong van.

B0 céu hoi sé bat dau bang thong tin c4 nhan
cia ngudi duoc phong van nhu tén, tudi, gidi
tinh, dia chi, nganh nghé sau d6 sé 1 cac cau hoi
vé thoi tiét, khi hau, phuong tién truyén thong,
tham khao thong tin KTTV, san pham KTTV
trén website, tin nhan dién thoai, su sin long tra
tién cho san phém, dich vu KTTV, céc gop y dé
hoan thién san pham, dich vu KTTV, ... Phin
16n cac cdu hoi yéu cau tra 1oi dudi dang
c6/khong hodc nhiéu lya chon. Dé cung cap dir
liéu phong phti hon, chi tiét hon, bang cau hoi
cling bao gdm cac cau hoi mo, vi du nhu “Néu
duoc thay ddi, anh/chi mudn thong tin KTTV
trong twong lai nhu thé nao”.

Céc cudc phong van truc tiép duoc tién hanh
tai mot s6 dia diém nhu Hai Phong, Bic Giang,
Phu Tho, Son La, Ha N6i, Thanh Hoa, Nghé An,
Ha Tinh, Lam Béng va Khanh Hoa. Bén canh
cac cudc phong van truc tiép, nhom thuce hién da
tién hanh thu thap gian tiép cac phiéu diéu tra,
phong vén tai cac khu vue khac nhu cac tinh Dak

TAP CHI KHI TUQNG THUY VAN

Néng, Pik Lik, Kon Tum, Gia Lai, thanh ph
Ho6 Chi Minh, Can Tho, Déng Thap, va Tra
Vinh. Khu vuc duoce chon dé khao sat, phong
van thuong 1a nhitng noi hay xay ra thién tai
(Hinh 1). S6 liéu cac nam gan day cho thiy thién
tai da xay ra khong theo quy luét (bdo & Nam
Trung B9, han han ¢ Tay Nguyén), nén nhom
thyc hién khao sat ciing da tién hanh diéu tra
phong véan nhitng khu vuc it chiu anh hudng cua
thién tai trong qua khtr dé dénh gia hiéu biét cua
ngudi dan vé cac loai hinh thién tai dé tir 46 1én
ké hoach phong, chdng thién tai trong twong lai.

i T

LAO

THAI LAN

CAMPUCHIA Bk Lik

Cha Thich

et ks st sk s KTTY
Ranh gie! tiah

oo fun swkew oo

o4 oo [T 320
o bor ataw

Hinh 1. Cac khu vue thue hién khao sat
phong vin

Nhom thyc hién da tién hanh cac cudc phong
van trén bang ciu hoi ¢ ciu trac, ghi lai cac cau
tra 101 trén phiéu phong van. Trung binh cac cudc
phong véan kéo dai 15 phut, nhung mot s6 ¢6 thé
kéo dai 1au hon vi nguoi tra 161 dua ra cau tra 101
mo rong. Tong sb phiéu thu duoc 1a 1110 phiéu
tuy nhién c6 59 phiéu bi loai vi thiéu cau tra 101,
do d6 tong s6 phiéu hop 1¢ 1a 1041 phiéu. Sau
khi phong van, mdi phiéu tra 10 s& dugc ma hod
va duogc luu trit trong file dir liéu dang Microsoft
Excel. Phan mém thong ké SPSS sau d6 s& duoc
sir dung dé phan tich cac cau tra 1oi phong van.

Céac cudc phong van duge thuc hién tir 25
thang 10 nam 2017 dén 3 thang 11 nam 2017.
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Do tudi cla nguoi tra 101 dao dong tur 20 dén trén
60 tudi. SO lugng nit gidi va nam gidi tham gia
phong van gan nhu bang nhau véi s6 nit (51%)
cao hon mot chat so voi s nam (49%). 30% sd
ngudi tham du phong van tir d6 tudi 20 - 30,
28% tlr 31 -40 tudi, 23% tir 41 - 50 tudi, 13% tir
51 - 60 tudi va 6% trén 60 tudi. Nganh nghé
duoc chia thanh 6 nhom, bao gém hoc sinh, sinh
vién, kinh doanh, cong nhan, nong dan, vién
chirc va nganh nghé khac.

3. Két qua khao sat

Su quan trong cua thoi tiét va cac phuong tién
truyén tai thong tin KTTV

Theo két qua phong véan, 74% ngudi dugc
phong van cho ring thong tin thoi tiét co anh
huong dén cude séng ctia ho va cd 26% tra 1oi 1a
khong. Thong tin thoi tiét dugc theo ddi hang
ngay (72%), chi khi co thoi tiét nguy hiém (26%)
va khong quan tdm (2%). Hinh 2 dua ra cac kénh
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thong tin ma nguoi dung cudi sir dung dé cap
nhat thong tin KTTV. Ca 3 kénh truyén hinh, dai
phat thanh va internet 1a nhiing kénh dugc tham
khao dong thoi khi c6 thién tai, tuy nhién kénh
thong tin hiéu qua nhat 1a truyén hinh (35%).

Cac san phém va dich vu trén trang dién tr
cua Trung tam Dy bdo KTTV Trung uong

Theo phan hoi ciia ngudi dugc phong vén,
88% cho rang trang chu ctia Trung tim Dy bao
KTTV Trung wong di cung cap day du thong tin
vé céc loai hinh va din bién diéu kién thoi tiét,
khi twong thily van, 4% khong dong y va 8%
khong c6 ¥ kién gi. Khi tra ctru thong tin vé dy
bao, canh bdo KTTV trén website cia Trung tdm
Dy bdo KTTV Trung wong, 53% dong y thong
tin dé dang tra ctru va 47% khong dong ¥. Hinh
thirc website khong than thién chiém toi 36%
(Hinh 3), trong khi 16i thudng gip nhét khi truy
cap 1a toc do cham (Hinh 4).

50%
40% - C e g o %
B Tham khdo khi c6 thién tai ® Hi¢u qua nhanh nhat
30%
i J
B 1
o - . . - = . ,
Truyén Truyénhinh Truyén  Truyén  Internet  Daiphdt Internet, dai
hinh, dai hinh, hinh, dai thanh  phat thanh
phat thanh, internet  phat thanh
internet

Hinh 2. Céc nguon théng tin dwoc tham khdo khi ¢é thién tai

Kho tra ciru thong tin, ban tin nhiéu tir k
thuat

Hinh thirc website khong than thién, kho
tra ctru thong tin

Ban tin nhiéu tir k¥ thuét
khong tra 101
Kho tra ctru thong tin

Hinh thirc website khong than thién
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Hinh 3. Danh gia website theo cac chi tiéu
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Truy cép duoc nhung rt chdm, hay gip
161

khong tra 101

Hay gip 16i

Khong truy cap dugc

Truy cap dugc nhung rat chAim

i
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Hinh 4. Mét s6 16i thuwong gdp khi truy cdp website

Dich vu tin nhan dién thogi

Trong s nhirng nguoi dugc phong van, 9%
str dung thuong xuyén dich vu tin nhén thoi tiét,
25% doi luc sir dung va dén 66% chua sir dung
bao gio. Mirc phi theo mét tin nhin (dudi 500
ky tu) néu str dung dich vu KTTV tra tién duogc
dua ra 1a dudi 3000 ddng (79%), 3000 - 5000
ddng (17%) va trén 5000 dong (4%).

Mukc do hai long

Trong sb phiéu phong van, 62% tra 10i thong
tin du bao, canh bao ap thap nhiét doi, bio va li
t6i kip thoi dé nguoi dan co du thoi gian chuan
bi cac phuong an phong tranh va 38% cho rang
thong tin khong kip thoi. Panh gia do tin cdy
cua thong tin du bao thoi tiét cua Trung tam Dy
bdo KTTV Trung wong, 70% dong y thang
diém tir 50 - 80 diém (cham diém theo thang
100 diém), 18% danh gia trén 80 diém va 12%
duéi 50 diém. Dé danh gia tong quat chit luong
dich vu du bao thoi tiét cua Trung tam Dy bao
KTTV Trung wong, 54% cam thay hai long,
44% cam thay chap nhan duoc va 1% khong hai
long. Khi dugc hoi “Li¢u anh/chi c6 gidi thigu
cac dich vu vé dy bao thoi tiét hang ngay cua
Trung tim KTTV qudc gia t&i nguoi than, ban
be khong?”, 82% tra 101 c6 va 18% tra 101
khong.

Sw sdn long tra tién khi sir dung cdc san

TAP CHI KHI TUQNG THUY VAN

phcfm va dich vu KTTV

Khi duoc héi liu anh/chi c6 mudn dugc
nhan thong tin KTTV mién phi khong, 78% tra
161 c6 va 22% tra 161 khong. Trong khi do, 51%
dong y tra tién khi nhan thong tin KTTV theo
yéu cau véi do chinh xac cao va 54% dong y bd
sung thong tin tra ctu dich vu KTTV tra tién
trén website cua Trung tam Dy bao KTTV
Trung vong.

Huéng phat trién cia cdc san pham va dich
vu KTTV trong cdc nam tiép theo

D¢ thong tin duge truyén tai dé hiéu hon,
32% cho rang thong tin phai truyén tai bang
hinh anh, 23% mong mudn ¢6 su két hop giita
hinh anh va van ban va 28% co6 ¥ kién khéc
(Hinh 5). C6 68% tra 10i cau hoi “Néu dugc
thay d6i, anh/chi mudn thong tin KTTV trong
tuong lai nhu thé nao?” va 34% ngudi khong
dua ra y kién gi. Trong s6 cau tra 101, 78% gop
¥ rang thong tin KTTV can dugc cap nhat lién
tuc, chinh xéc va kip thoi, 12% cho rang thong
tin KTTV nén ngén, gon, xuc tich, dé hiéu, 7%
dua ra nhan xét viéc truyén tai thong tin KTTV
can dén dugc nhiéu ting 16p nhan dan, 1%
mudn thong tin KTTV phai tiém cén cac nudc
trong khu vuc va thé gidi, 1% mubn thong tin
KTTV d6i méi hon, va 1% nhan xét phai tang
do chinh x4c cho dy bdo dai han (han thang,
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Vin ban, hinh anh, do thi
Db thi

Vin ban

Hinh anh, d6 thi

Khong co y kién gi

Van ban, hinh anh

Y kién khac

Hinh anh
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Hinh 5. Y kién gép y cdi thién ngi dung théng tin KTTV

Pbi voi cau hoi mo “Thong tin hay kinh
nghiém nao anh/chi thay can thiét dé chia sé cho
nguoi khac?”, mot sé phan hoéi duge ngudi
phong van dua ra nhu xay dung kénh thoi tiét
riéng; bt tir ki thuat trong ban tin; két hop véi
cac cong ty vién thong nhin tin dén cac thué bao
¢ khu vuc anh huong cua thoi tiét nguy hiém;
ban tin can ngin gon, d& hiéu; can phd bién nhiéu
hon dén cong dong qua cac phuong tién cong
cong truyén thong, tivi, bdo dai va trén nhiéu
dién dan; cac bam tin phai nhanh chéong, kip thoi,
can phat tin canh bao, du bao thoi tiét, canh bao
mua dong khi co ban tin trén truyén hinh; can
thiét ap dung cac cach truyén thong tin dyu bao
truc tiép va siu rong t6i cong ddng nhu tin nhan
dién thoai, ing dung di dong thong minh.

4. Thao ludn va két luan

Véi muc tiéu tim hiéu nhu cau cua ngudi sir
dung céc san phém, dich vu KTTV, nhom thuc
hién d& phong van truc tiép va gian tiép cac can
bd phong chdng thién tai va nguoi dan tir 18 tinh,
thanh ph cua Viét Nam trong thoi gian tir thang
10 dén thang 11 ndm 2017. Mot bo cau hoi riéng
biét dugc thiét 1ap va cac két qua duoc phan tich
sir dung cac phuong phap phan tich s liéu dinh
tinh va dinh lugng.

Phéan 16n nguoi dugc phong van cho ring
thong tin thoi tiét c6 anh huong dén cude sdng
cua ho va do6 1a ly do tai sao hau hét moi nguoi
déu cap nhat thong tin thoi tiét hang ngay. Két
qua nay phu hgp véi nghién clru ciia Zabini va
cong su [13].

Truyén hinh 13 kénh thong tin hiéu qua nhét

trong khi xdy ra thién tai mac du nguoi dugc
phong van sir dung ca ba kénh thong tin 14 truyén
hinh, dai phat thanh va internet. Diéu nay da
dugc chiing minh trong mdt nghién clru ¢ céac
tinh mién Trung cta Ngoé Thi Phu Hoa [1].
Nghién ciru chi ra rang véi ba loai hinh béao chi
14 béo in, dai phat thanh thi truyén hinh c6 uu thé
ndi tréi hon trong viée du bao thoi tiét d6i véi
ngudi dan mién Trung (85.67%). Diéu nay ciing
dugc nhic dén trong nghién ctru cua Klusken va
cong sy [5] khi nhom chi ra rang nguoi dan dia
phuong dira vao truyén hinh rat nhiéu.

Dbi véi kénh thong tin qua website, phan 16n
ddng ¥ trang web da cung cip day du thong tin
vé c4c loai hinh va dién bién diéu kién thoi tiét,
KTTV. Tuy nhién, khi tra ctru thong tin thi chi
c6 53% thdy rang viéc tra ctru 1a dé dang va
nhiing gép ¥ vé trang web nhu hinh thirc web-
site khong than thién hay viéc truy cap cham la
nhitng gbép ¥ can dugc khic phuc dé trang web
tr& nén phd bién véi ngudi str dung hon. Theo
b4o c4o cua Van phong Trung tim KTTV qudc
gia [2], dé giai thich cho tinh trang truy cap
cham, 1y do duoc dua ra la nhu ciu luong nguoi
truy cap qua cao trong cting mot thoi diém “vao
nhling ngay co6 bao luong truy cap cua nguodi dan
dén céc trang thong tin ctia Trung tim Du bao
KTTV Trung uong rat 16n 1én dén gan 2.000.000
lugt (con bao Haiyan nam 2013)”. Nhu vay la
khi truy cap véi sd luong 16n, website tré nén
qué tai va gy khé khan trong viéc tiép can thong
tin ctia nguoi str dung. Nhu vay, giai phap can
thiét trong trudng hop nay dé 1a cai thién bang
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thong trang web dé dam bao ring trang web co
thé truy cap dugc khi xuét hién cac hién tugng
thoi tiét thiy van nguy hiém.

Dbi v6i dich vu tin nhin thoi tiét, day 1a mot
kénh thong tin it duwgc sir dung thuong xuyén
(9%). Trong tong s6 phiéu phong van, 79% dong
y st dung dich vu KTTV tra tién va ho chon sb
tién ho chép nhén tra cho dich vu nhén tin nhin
thoi tiét véi muc gia 3000 - 5000 dong. Trong
khi dich vy tin nhén truyén thong tin KTTV van
con han ché & Viét Nam, sb luong nguoi dugc
phong vn dong ¥ tra tién dé str dung dich vu nay
la kha cao. Pay dugc coi la tin hi¢u tot dé cac
don vi cung cap thong tin KTTV dau tu va phat
trién kénh thong tin nay.

Mic du dén 62% s6 ngudi duoc phong van
ddng ¥ thong tin du bao, canh bao toi ngudi dan
kip thoi va 82% ddng y s& gioi thiéu vé cac dich
vu vé du bao thoi tiét hang ngay cia Trung tAm
Khi twong Thity vin qudc gia téi ngudi than, ban
bé. Tuy nhién, muc do hai long tr phia nguoi
dugc phong van chi & muc trung binh (54%).
Nhiéu doanh nghiép tin rang lam cho khach hang
hanh phuc 1a chia khéa dé ho ton tai va phat
trién. Su hai long ctia khach hang lan lugt phu
thudc vao chat lugng va hi¢u qua phuc vu cua
nha cung cap [7]. Do d6, biét duoc mirc do hai
long tir phia nguoi st dung san phém, dich vu
KTTV sé gitip cho cac don vi cung cép thong tin
KTTV dua ra nhimng thay doi dé phu hop véi
nhing yéu cau cua khach hang.

Qua phan tich hai kénh thong tin 1a trang web
va tin nhén, rd rang phan tng vé viéc sin sang tra
tién dé nhan thong tin KTTV la rat tich cuc
nhung voi diéu kién do chinh xac cua thong tin
phai cao. O nghién ctru cia Kluskens va cong sur
[5], 80% san sang dé tra cho cac dich vu KTTV
va dic biét ho mudn tra cho cac dich vu canh bao
som, diéu c6 thé chi ra su khong thoa man voi
chat lugng cua cac san pham mién phi hién nay.
Theo nghién ctu cia Onyago va cong su [8],
mdt ty 1¢ 16n nong dan sin sang tra tién cho cac
thong tin thoi tiét pht hop véi nhu cau cua ho
khi ho hiéu loi ich di kém véi du bao thoi tiét
chinh xac va kip thoi v6i cac quyét dinh hoat
dong cua ho. Ro rang 1a nguoi st dung sin sang
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tra tién néu chat luong du bao chinh xac va kip
thoi.

V& hinh thtrc ban tin, ngudi sit dung mong
mudn thong tin KTTV str dung nhiéu hinh anh.
Kluskens va cong su [5] cling da thyc hién mot
nghién ctru & Viét Nam va két qua chi ra ring
nguoi st dung duong nhu kha l1a hai long voi cac
san phim ¢ dang vin ban nhung ho ciing chi ra
su quan tim v6i cac dang hinh, bang biéu va ban
do.

V& hudng phat trién san pham, dich vu KTTV
trong thoi gian t6i, mot s6 phan hdi dua ra ciing
trung lap voi cac gép y trong nghién ctu cua
Kluskens va cong su [5] nhu thong tin KTTV
phai dugc cap nhat lién tuc, dinh dang san phém
dang van ban két hop hinh anh, bang biéu, ban
dd. Ngoai ra, sir dung kénh thoi tiét riéng, tin
nhén dién thoai, ban tin cin nga"ln gon, dé hiéu va
thong tin KTTV phai duoc phd bién nhidu hon
dén cong ddng 1a nhitng dé xuét cu thé cua bai
bao nay. Tap hudn cho cong dong dé hiéu va sir
dung chinh xac thong tin du bdo 1a mot trong
nhimg dé xuat cua Onyango va cong su [9] dé
dap tmg dwoc nhu ciu vé thong tin KTTV cho
néng dan va ngu dan.

Khi cong nghé truyén thong tro 1én phd bién
hon, ngoai ngudn thong tin tir truyén hinh dang
duogc nhidu nguoi sir dung, cac don vi cung cp
thong tin KTTV ciing nén hudng téi phat trién
san pham, dich vu KTTV qua nhiing kénh théng
tin khac nhu trang web va tin nhén dién thoai.
Tuy nhién, ndi dung va hinh thic truyén tai
thong tin can phai dugc dau tu dé phu hop hon
v6i yéu cau cua ngudi st dung. Doi voi cac dich
vu KTTV, dé c6 nhitng anh hudng nhidu nhat
dén cong ddng, cac don vi cung cp san phim va
dich vu KTTV phai phdi hop chit ché véi cac
bén lién quan dac biét la cac don vi truyén thong
dé thong tin dugc truyén tai mot cach hiéu qua
nhét [11]. Nhu vay, ngoai vi¢c dau tu vao nguén
nhan lyc va cong nghé tién tién, dé nang cao chit
lugng du bao, canh bao KTTV, can thiét phai c6
nhimg 16p dao tao, tp huin va co su twong tac
giltta nha quan 1y, nguoi thuc hién cong tac
chuyén mon va nguoi st dung thong tin KTTV
dé tir d6 dua ra dugc nhitng giai phap t6i uu nhat
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nham cai tién ndi dung va truyén tai thong tin
KTTV phu hop va kip thoi dén nguoi ding cudi.

Thoéng qua bai bao nay, nhém thuc hién hi
vong cac cudc khao sat, danh gia c6 quy mo 16n
hon s& dugc thuc hién, t chirc theo dinh ky, co
thé 3 - 5 nam mot 1an. Pidu nay s& cho phép theo
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cudi va cap nhat huéng phat trién san pham, dich
vu KTTV cho cic don vi cung cép thong tin
KTTV va cho cac nha hoach dinh chinh sach
nham diéu chinh cac phuong an, giai phap cong
nghé, hé thong van ban phap luat dé theo kip nhu
cAu phat trién cta xa hoi.

ddi cac thay doi theo thoi gian ciia ngudi ding

Loi cam on: Bai bdao nay dwoc hoan thanh dva trén sy hé tro tir die dn “Ho tro hién dai hda cong
tac khi tuwong thuy van tai Viét Nam, giai doan II (PROMOSERV-2)" hop tac giita Trung tam Khi
twong Thity van quéc gia va Vién Khi twong Phan Lan.
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ANALYSIS OF CURRENT SITUATION AND PROPOSED SOLUTIONS
IN IMPROVEMENT OF HYDRO-METEOROLOGICAL PRODUCTS
AND SERVICES IN VIETNAM

Nguyen Thi Thuy', Nguyen Dang Quang?, Bui Manh Ha2, Hoang Phu Cuong?,
Dang Van Trong?, Hoang Duc Cuong?
!Scientific and Technical Hydro-meteorological Journal
*National Center for Hydro-meteorological Forecasting
SHydro-meteorological and Environmental Station Network Center

Abstract: Given the increasing demand for hydro-meteorological products and services, partic-
ularly in a rapidly developing country like Vietnam, an evaluation of end-user’demands is an in-
dispensable consideration of hydro-meteorological providers. To this end, an interview survey was
conducted in 18 provinces and cities of Vietnam between October and November 2017 with a return
of 1041 interview questionnaires. A range of questionnaires was employed to better understand the
public perception of the importance of weather forecasts, current quality and the needed develop-
ment of hydro-meteorological forecast in the next years. The study indicates that the contents and
means of dissemination of weather information, especially via the weather websites and phone mes-
sages, need to be strengthened to remain suitable in reaching out to the multitude of end-users. Sim-
ilar surveys are expected to be conducted in a larger scale to meet the ongoing needs of end-users
in the future.

Keywords: Interview, Hydro-Meteorological Products and Services, Public Perception.
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NGHIEN CUU PE XUAT CHI SO XEP HANG TON
THUONG DO BIEN POI KHi HAU CHO VIET NAM

Cao Thi Thwong Huyén', Nguyén Trong Hiéu?,
Trwong Thi Thanh Thiiy?, Trin Thanh Thity’, Nguyén Anh Tuén?

Tém tit: Ddanh gid tinh dé bj ton thwong la mét trong nhitng phiong phdp dang dwoc sir dung
dé danh gid tac dong cua bién doi khi hdu dén su phat trién kinh té - xd héi. Cac nghién ciru hién
nay vé tinh dé bi ton thuwong chii yéu sir dung cdch tinh chi sé ton thwong tong hop tir hai hop phan
bén trong (mirc @6 nhay cam va kha néng thich iing ciia hé thong kinh té - xd héi) va bén ngodi (cdc
bién doi ciia khi hdu). Cdc chi sé ton thuwong ndy dwoc xdy dung véi muc dich danh gid mire dé anh
hwong ciia khi hdu dén cdc yéu to kinh té - xa héi nhay cam hay hiéu qua ciia cac bién phdp thich
tng véi bién doi khi hdu. Tuy nhién, hau hét cac nghién ciru cho thdy dg tin cdy cia cdc chi sé ton
thwong phu thugc rat nhiéu vao cac nhan dinh vé dé nhay cam va kha nang thich wng voi bién doi
khi hdu cho mét s6 nganh/linh viee hodc dia phwong. Vi vay, can thiét phdi xay dung mot chi 56 ton
thwong bén ngoai, thuan iy vé khi hdu (la cac yéu té khi hgu co ban va cdc hién twong khi hdu cuc
doan), doc ldp véi cdc yéu t6 nhay cam va thich img bén trong ding chung cho moi linh viee va cho
toan bé lanh tho Viét Nam va sir dung nhuw la chi 6 tai bién phuc vu cho viéc danh gia tinh dé bi ton
thwong do bién doi khi hdu. Nghién ciru ndy dé xudt cach tiép cdn méi la chi sé ton thirong toi gian,
két qua tinh toan xdac dinh dwoc mirc do ton thuong do cac hién twong cuc doan phé bién tai Viét
Nam gom ndng néng, mua om, rét hai, han hdn va dwoe xdy dung dé xép hang ton thwong do bién

doi khi hdu trén qui mo ca nuoc.

Tir khoa: Tinh dé bi ton thirong, bién déi khi hdu, khi hdu cuc doan.

Ban Bién tap nhan bai: 15/9/2017 Ngay phan bién xong: 12/10/2017 Ngay dang bai: 25/10/2017

1. Gioi thiéu

Tinh dé& bi ton thuong (TDBTT) la mot khai
ni¢m kha phé bién, duoc dé cap trong rat nhiéu
tai liéu song chua c6 su thong nhét cu thé. Cho
dén nay co nhiéu khai niém vé TDBTT va viéc
sir dung thuat ngir lién quan dén TDBTT. Trong
cach tiép can cua nganh khoa hoc xa hdi thi
TDBTT thuong tap trung vao nang luc cia con
ngudi dé img pho voi thién tai va kha nang khoi
phuc lai cac thiét hai hay ton that. Trong khi cach
tiép can cua nganh khoa hoc tu nhién tap trung
vao cac hé thong vat Iy dé xac dinh tinh dé bi ton
thuong ma it xét dén nhimg dac diém kinh té - xa
hoi cta hé thong.
Vién Ky thudt Hoa hoc, Sinh hoc va Tai liéu
nghiép vu, Bo Cong an
’Trung tam Khoa hoc Cong nghé Khi tuong
Thuy van va Moi truong
3Vién Khoa hoc Khi twong Thuy van va Bién
doi khi héu
Email: caothithuonghuyen@gmail.com

Trong nhitng nam gan day, Bién d6i khi hau
(BDKH) trén pham vi toan ciu di va dang lam
cho thién tai ¢ cac nude trén thé gidi ciing nhu
Vi¢t Nam tr¢ nén nghiém trong hon do sy gia
tang v& tan sudt xuét hién, cuong do va murc do
anh hudng cua cac cuc doan khi hau dan dén cac
thiét hai nghiém trong v& nguoi, tai san, gia stc,
cay trong, ... Dé c6 ké hoach thong bao va phong
ngtra tét hon cac khu vuc ¢6 TDBTT cao do
thién tai gdy ra trong bdi canh BDKH, nhiéu
nghién ctru vé danh gia TDBTT da duoc thyc
hién & quy mo khu vuc (Yusuf va Francisco
(2009); Buscail va cs, 2012; Kuntiyawichai va
cs (2015); Mallari va Alyosha (2015) [21, 9, 16,
17] cling nhu toan cau (Carrdo va cs (2016) [10]
bang cac phwong phap khac nhau theo cac cach
tiép can khac nhau.

Yusuf va Francisco (2009) [21] da dua theo
khai niém TDBTT duoc dua ra trong bao cao
danh gi4 lan thi 3 ciia IPCC (2001) [14] dé danh
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gia TDBTT ¢ khu vuc Péng Nam A nhdm cung
cép thong tin vé cac qudc gia ciing nhu cac ving,
huyén, tinh dé b ton thuong nhét do anh huéng
cua BDKH. Viéc danh gid nay dugc thuc hién
bang cach thanh 1ap cac ban @b hiém hoa, murc
do nhay cam, kha nang thich ung va TDBTT.
Duya vao danh gia cac ban do nay, cac tac gia da
chi ra tit ca cac ving ctia Philippnes, Dong bang
song Ciru Long & Viét Nam, hau hét cac ving
ctia Campuchia, phia bic va dong cuia Lao, ving
Bangkok cua Thai Lan; phia tdy va nam Suma-
tra, tdy va dong Java cua Indonesia la cac khu
vuc dé bi ton thuong nhét trong khu vuc Dong
Nam A. Ngoai ra, bang cach xay dung ban d6
chi s6 ton thwong do BPKH 6 cac qubc gia song
M¢é Kong, Kuntiyawichai va cs (2015) [16] cling
da chi ra khu vuc bj ton thuong nhiéu nhét do
BDKH & Viét Nam 1a Dong bang séng Mé Kong
va Pong bang song Hong.

O nudc ta, dd c6 mot sé cong trinh nghién ciru
vé TDBTT dugc thuc hién trong nhitng nim gan
day. bang DBinh Kha (2011) [5] da danh gia
TDBTT do lii Iyt cho ha luu song Thach Han,
tinh Quang Tri dua trén viéc thanh lap ban do
TDBTT do lii. Lé Ha Phuong (2014) [7] da danh
gi4 tac dong cia TDBTT do thuy tai d6i voi sinh
ké ctia ngudi nong dan vé san xuit nong nghiép
va nudi trong thuy san tai huyén Quang Ninh,
tinh Quang Binh. Ha Hai Duong (2014) [1] da
xay dung dugc bo chi s6 va bo ban d6 TDBTT
do BBKH ddi v6i nhu cau nude phuc vu cho san
xudt néng nghiép, ap dung thi diém cho mét s6
tinh ving dong bang song Hong. Duong Thi
Thiy Dung (2014) [11] d x4y dung cac ban do
t6n thuong do ngéap lut cua tinh An Giang vao
cac nam 2000, 2011 dya vao phuong phap cua
Villagran de Leon JC (2006) [20]. Nguyén Duy
Céan va cs (2013) [18] d4 4p dung chi sb t6n
thwong sinh ké (LVI) d&é danh gia cac rui ro do
ton thuong 1i lut va BDKH & tinh An Giang
thuoc Pong bang séng Ciru Long. Tran Duy
Hién (2016) [2] d4 nghién ciru, xdy dung md
hinh danh gia tic dong cua BDKH dén mot sb
linh vuc kinh t& x4 hoi cho Thanh phd Pa Ning
va xay dung bo chi sb d& bi tén thuong téng hop
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cho thanh phé Pa Ning. Huynh Thi Lan Huong
va cs (2015) [3], da ap dung thir nghiém thanh
cong bo chi sb thich tng trong dé tai cp nha
nude “Nghién ciru phat trién bo chi s6 thich tng
v6i bién d6i khi hau phuc vu cong tac quan 1y
nha nudce vé bién ddi khi hau”, trong do c6 bod
chi s t6n thuong tong hop phuc vu viéc quan Iy
thuc hién cac hoat dong thich tng voi BDKH
cho hai dia phuong la tinh Quang Ngai va thanh
phd Can Tho. Hoang Luu Thu Thuy va cs (2015)
[8] danh gia mirc d6 ton thuong cta cac hé thong
kinh té, x hoi do tac dong cua BDKH tai ving
Bic Trung B (Thi diém cho Ha Tinh), va chi &
mtrc d6 ton thuong ctia hé théng kinh té - xa hoi
phu thudc kha chat ché vao ca 3 bién thanh phﬁn,
trong d6 bién phoi nhidm ¢6 vai tro 16n nhét, tiép
dén 13 bién niang luc thich tng va nho hon ca 1a
bién murc do nhay cam.

Nhu vay, cac nghién ctru hién nay & Viét
Nam chu yéu tap trung xay dung chi s ton
thuong tong hop (bao gdm ca 3 yéu td muc do
phoi 1§/phoi bay, dd nhay cam va kha nang thich
mg) cho mot sé khu vuc/vung/dia phuong hay
cho mot s6 nganh/nghé/linh vyc ndo d6. Hau hét
cac nghién curu chi thuc hién cho cac vung, tinh
dia phuong ma chua c6 mot nghién clru toan
dién xem xét TDBTT trén quy mé lanh thd/ca
nuée do cac thién tai gdy ra. Cac chi sb toén
thuong duoc dé xuit déu phu thudc nhiéu vao
céc tiéu chi lya chon céc chi tiéu cho 3 chi sd
thanh phan (phoi 16, d6 nhay cam va kha ning
thich tmg). D& c6 mot chi s6 tén thuong sir dung
cho nhiéu muc dich cu thé, dap tng moi linh vuc
kinh té, xd hoi trén ting dia phuong/khu
vue/lanh thd, nhom tac gia dé xuit st dung mot
chi s6 t6n thuong thuan tay vé khi hau goi 1a “chi
s6 ton thuong t6i gian” trong nghién ctru nay va
dwa ra két qua thir nghiém tinh toan.

2. Phwong phap luin xay dung chi so ton
thwrong tdi gian

2.1. Dé xudt xdy dwng chi sé ton thwong téi
gidn

Pé danh gia TDBTT do cac hién tugng cuc
doan trong bdi canh BDKH can phai c6 mot
khung khai niém rd rang. Trong nghién ctru nay,
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nhom tac gia su dung khai niém dugc dua ra
trong béo cdo danh gia lan tht 4 cia IPCC
(2007) [15] “Tinh dé& bi ton thuong trong bdi
canh bién d6i khi hau 1a mte d6 ma & 6 mot hé
théng dé& bi anh hudng hodc khong thé Gmg pho
voi cac anh hudng tiéu cuc cua bién ddi khi hau,
gdm cac bién dong va cac cuc tri khi hau”.

B4o c4o danh gia 1an thir 4 cia IPCC (2007)
[15] khang dinh: “Tinh trang dé& bi ton thuong 13
ham s6 cua tinh chat, cuong do va muc do (pham
vi) ctia cac bién doi va dao dong khi hau, mirc
dd nhay cam va kha nang thich Uung cua h¢
thng”.

Do d6 TDBTT (Vulnerability) cé thé duoc
biéu thi 1a ham cua d6 phoi 16 (Exposure), 6
nhay cam (Sensitivity) va kha nang thich ung
(Adaptation Capacity).

V=A(E, S, AC)

Trong do:

- Muc d6 phoi 19 (phoi bay) (E) dugc IPCC
dinh nghia 1a ban chat va mac do dén mot hé
thdng chiu tac dong ctia cac bién ddi thoi tiét dac
biét;

- Bo nhay cam (S) 1a mic d cua mdt h¢
théng chiu tac dong (truc tiép hodc gian tiép) co
loi cling nhu bat lgi boi cac tac nhan kich thich
lién quan dén khi hau;

- Kha nang thich ing (AC) la kha nang cia
mot hé théng nham thich nghi véi BPKH (bao
gdm su thay doi cuc doan cta khi hau), nhim
giam thiéu cac thiét hai, khai thac yéu t6 co loi
hodc dé phu hop véi tac dong ciia BDKH.

Do muc do phuc tap cua vigc danh gia
TDBTT, viéc dinh lugng hoa TDBTT la yéu cau
bét budc. Phuong phap danh gia ton thuong dua
vao chi s6 duoc té chirc hop tac kinh té va phat
trién OECD 2003 dé xuat va duogc nhiéu t6 chuc
va nha khoa hoc sur dung rong rai. Phuong phép
nay cho két qua 1a mot s6 duy nhat, co thé duoc
dung dé so sanh, danh gia cac ving khac nhau,
cac yéu té khac nhau.

Chi thi (indicator) 12 mot tham sb (parame-
ter) hay s6 do (metric) hay mot gia tri két xudt tir
tham s6, dung cung céap thong tin, chi vé sy mo
ta tinh trang cua mot hi¢n twong/ moi truong/
khu vuc, né 1a thong tin khoa hoc vé tinh trang

(1
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va chiéu huéng cua cac thong s lién quan moi
truong. Chi sd (index) 1a mot tap hop cua cac
tham s hay chi thi duoc tich hop hay nhan véi
trong s6. Cac chi s6 & mirc d6 tich hop cao hon
chi thi, nghia 1a ching dugc tinh toan tu nhiéu
bién s hay dir lidu dé giai thich cho mot hién
tuong nao do. Bé xay dung chi sb ton thuong
tong hop va céc chi s6 thanh phan: E, S, AC cho
mot khu vue/viing nao d6 can phai xay dung cac
chi thi lam nén kha ning d& bi ton thuong cia
khu vuc/vung d6. Mot chi thi 1a mot don vi do
luong dde 1ap cho mot dac tinh cua dbi tuong bi
tac dong va chi s 1a mot don vi do ludng tong
hop vai chi thi. Chi thi va cac chi s6 c6 thé duoc
st dung dé dinh huéng cac can thiép vu tién va
ra quyét dinh.

Cong thirc (1) da d& cap dén ham s6 cua chi
s6 ton thuong (CSTT) c6 thé hiéu theo nhiéu
cach khéc nhau.

Theo Vién Giam thiéu Thién tai (Disaster Re-
duction Institude-DRI), TDBTT la sy két hop
cua cac yéu t6 vé mirc 4o phoi bay, d0 nhay cam
va kha nang thich ung.

CSTT =E*S/AC (2)

Theo huéng dan cua Vién gido duc UN-
ESCO _IHE:

CSTT=E+S-AC 3)

Ngoai ra, Messner va Meyer (2006) cling da
dé ra dang CSTT don gian cho trudng hop gia
tri 6 nhay va kha nang thich ing kho xac dinh,
két hop do nhay va kha ning thich img thanh kha
nang chdng chiu, khi do:

CSTT =E - Kha ning chdng chiu 4)

K¢é thira cac nghién ctru trude, nhom tac gia
su dung cong thirc cia UNDP trong bao céo xay
dung kich ban tac dong cua BDKH va TDBTT
(2010) [19] dé xac dinh tinh d& bi t6n thwong voi
3 thanh phan chinh 1a E, S va AC nhu sau:

CSTT=E*S - AC (5)

V6i muc tiéu tinh toan mot chi s6 ton thuong
phan anh tai bién khi hau doc 1ap v6i do nhay
cam (hay 1a cac yéu t6 kinh té - xa hoi) va kha
nang thich tng (hay hi€u qua cua viéc thyc thi
cac giai phéap thich ing v&i bién doi khi hau), gia
thiét 1a cac yéu t6 khi hau tic dong dén moi linh
vuc va moi khu vuc 1a tuyét dbi va nhu nhau; va
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chua c6 mot bién phép thich tng nao véi BDKH
dugc thuc hién, tic la:

- B9 nhay cam dat muc toan phén: S=1,thc
1a thién tai xay ra c6 thé gy ton thuong cho tat
ca moi linh vuc va moi khu vuec.

- Kha nang thich tng AC = 0, ttrc 1a chua co
mot bién phap gi dé thich ung véi BPKH.

Khi d6 CSTT chi la ham cua E va khong phai
1a chi s6 ton thuong tong hop ma 1a chi s t6n
thwong vé tai bién khi hau va do d6 goi 1a chi s6
t6n thuong t6i gian.

Cong thirc xac dinh chi s6 ton thuong tbi gian
(CSTTTG) nhu sau:

CSTTTG =f(E) (6)

Viéc danh gia tinh dé bi ton thuong c6 thé
duoc thuc hi¢n thong qua viéc xac dinh dai
lugng V trong cong thirc (1). Dé co thé tinh dugc
V doi hoi cac dai lugng E, S, AC phai dugc
chuan ho4 theo phuong phéap cua IPCC:

7 — X—Xmin. (7
Xmax—Xmin
hoac
Xmax—X (8)

Xmax—Xmin

Trong d6: X, Xumax, Xmin twong tmg 1a gia tri sé
duoc chuan hoa, gia tri 1on nhét, nho nhit cua
bién X, Z 1a gia tri sau khi chuén ho4 cta X.

Cong thirc (7) duoc ap dung d6i voi nhiing
bién déng bién véi tinh ton thuong, nguoc lai,
nhitng bién nghich bién véi tinh ton thuong dwoc
ap dung cong thirc (8). Sau khi chuan hoa, chi sd
E duoc xac dinh trong khoang 0 - 1 theo quan hé
thuan - TTDBTT ting 1én/giam xubng voi sy
tang 1én/giam xudng ctia E.

Heltberg va Bonch-osmolovskiy (2010) [12]
xac dinh mtrc d¢ phoi 16 1a cac tac nhan lién quan
dén thién tai va thoi tiét nhu nhiét do, luong mura,
tan sudt thién tai. Theo Yusuf va Francisco
(2009) [21] thi mtrc d phoi 10 ciing 1a cac tac
nhan lién quan dén thién tai nhu bio, han han, I,
sat 1¢ va nudc bién dang; va su dung céc liét ké
thién tai lién quan dén thoi tiét trong qua khir dé
xac dinh.

Nghién ctru vé Chi s6 d& bi ton thuong cia
Uy ban tung dung Khoa hoc Trai dat Ung dung
Thai Binh Duong da xac dinh mac d6 phoi 16
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tuong duong voi tham hoa co lién quan chat ché
dén viéc xéac dinh tac dong cua con nguoi va rui
ro thién tai. Chi sb nay dua trén cac sb liéu theo
doi trong qua khtr voi khoang thoi gian 5 - 10
nam cho hau hét cac loai tham hoa va chudi sb
liéu cang dai thi két qua tinh toan va danh gia
cang tot nhung phai phu thudc vao kha ning cho
phép cua ngudn sb liéu. Vi duy, chi s vé TDBTT
do kho han bao gdm 3 chi thi:

- Giai dogn kho han: lugng mua trung binh
(mm) 5 ndm trong quéa khir cho tat ca cac thang
thiéu hut hon 20% so véi trung binh thang trong
30 nam giai doan 1961 - 1990.

- Giai dogn dm wét: lugng mua trung binh
(mm) 5 nam trong quéa khir cho tt ca cac thang
vuot qua 20% so vai trung binh thang trong 30
ndm giai doan 1961 - 1990.

- Nhiét dp bé mat nuwde bién (SST): Trung
binh chénh léch nhiét d6 bé mit nudc bién 5 nam
trong qua khtr so sanh véi trung binh 30 nam giai
doan 1961 - 1990.

Céc tai bién khi hau dugc xem xét trong bai
bao nay bao gom: rét hai, ning néng, mua 16n,
han han véi chudi s6 liéu trong vong 54 nim
(giai doan 1961 - 2014). Trong do, rét hai dugc
xac dinh la ngay c6 nhiét do trung binh dudi
13°C; nz'ing nong dugc xac dinh khi nhiét do tdi
cao tuyét ddi trong ngay cao trén 35°C; mua 16n
dugc tinh khi lwvgng mua ngay 16n hon 50 mm va
han han dugc tinh khi ma chi s6 kho han K (1a ty
s gitra tong lugng bdc hoi thang va tong lugng
mua thang) 16n hon 2.

X(Tthy) - X (Tth,,)
X (Tth;)

min

- X(Ith,,)

CSTTTG =

max min
Chi s6 ton thwong t6i gian do rét hai
X(Tx;5) = X(Tx55)

X(Txs)

min

= X(Tx;5)

CSTTTG =

©)

max min
Chi 50 ton thwong toi gian do nang nong

X (Rs) = X (Rso )i
X(RSO)max - X(RSO)min
Chi 56 ton thwong t6i gian do mua o

X(Ky = X(K,)
X(K,)

CSTTTG=

(10)

min

- X(Kz)

CSTTTG=

max min
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Dua trén két qua tinh todn va phén tich, nhom
tac gia kién nghi phan cap chi sb ton thuong theo
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mirc d6 ton thuong do thién tai gay ra nhu sau:

Bdng 1. Bang phdn cdp mirc dg ton thiwong theo chi sé ton thwong toi gidn

Khoang gia tri CSTT

Y nghia

0-0,2
0,2-0,4
0,4-0,6
0,6 -0,8

0,8-1

Miic d6 ton thuong do thién tai rét it
Miic d6 ton thuong do thién tai it
Mirc d6 t6n thuong do thién tai trung binh
Mic d6 ton thuong do thién tai nhiéu

Mirc d6 t6n thuong do thién tai rat nhiéu

2.2. 86 liéu siv dung

Trong nghién ctru ndy str dung s liéu ngay ctia
nhiét d6 khong khi trung binh (°C), nhiét do tdi
cao tuyét d6i (°C), lugng mua (mm) dé tinh toan
CSTT do rét hai, néng néng, mua lon va s lidu
thang cia luong mua (mm), luong boc hoi dé tinh
toan CSTT do han han. Do dai chudi s liéu 1a tir
1961 - 2014 va s6 tram quan trac duogc st dung la
150 tram trén quy mo6 ca nude (Hinh 1).

" i ! i 1790
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Hinh 1. Vi tri cac tram khi twong dwoc su dung

3. Két qua va thao luin

3.1. Tinh dé bi ton thwong do rét hai

O nudc ta, rét dam, rét hai g?m nhu khong anh
huong dén phia Nam nén ban dd6 CSTT rét hai
chi 1ap cho phan phia Bic cua lanh th. Nhin

chung, mirc d6 ton thuong do rét hai chu yéu ¢
mirc nhiéu, rat nhiéu & cic ving nai va nhidu hon
& ving dong bang. Ving dong bang c6 murc do
t6n thuong do rét hai & muc rat it va it 1a chu yéu
(v6i CSTTTG tir 0 - 0,4). Mirc d6 ton thuong do
rét hai & ving nti phd bién 1a tir muc trung binh
dén nhidu (voi CSTTTG tir 0,6 -0,8), dic biét &
vung nui cao nhu ¢ day nui Hoang Lién Son va
vung nui cao bién gidi Viét Trung (Lai Chau),
mic do ton thuong do rét hai rit nhiéu (véi
CSTTTG tr 0,8 - 1) (Hinh 2).

3.2. Tinh dé bi ton thwong do ning nong

O nudc ta, mic do ton thwong do nang néng
nhiéu ¢ Trung B tir Nghé An dén Phu Yén va
phia déng Dong Nam B véi CSTTTG phd bién
16n hon 0,6; trong d6 nhiéu nhét ¢ tdy nam Nghé
An, nam Thira Thién Hué, nam Quang Ngii va
phia nam tinh Pha Yén véi CSTTTG tir 0,8 dén
1 (mirc d6 ton thuong rat nhidu). Mic do ton
thuong do niang néng rat itd hau hét Tay Bac,
Tay Nguyén, cuc nam Nam Trung B¢ va Tay
Nam B¢ (Hinh 3).

3.3. Tinh dé bi ton thwong do mwa lon

Mirc d6 ton thuong do mua 16n & mirc d6 rat
itva it trén nhiéu ving lanh thd véi CSTTTG tir
0 - 0,4. Mtic d6 ton thuong trung binh (CSTTTG
tir 0,4 - 0,6) xay ra & ving nii cao Tay Bic, bic
Hoang Lién Son, dong nam Ha Tinh, vung ven
bién tir Quang Tri d&én Thira Thién Hué, ving nui
cao Ngoc Linh (Tay Nguyén) va phan trudc nai
Ngoc Linh thuoc Nam Trung Bo. Muc do ton
thuong do mua 16n rat nhiéu ¢ phia nam Ha
Giang v6i CSTTTG tur 0,8 - 1 (Hinh 4).
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3.4. Tinh dé b tén thwong do han hdin

Mirc d6 ton thuong do han han rat it
(CSTTTG < 0,2) ¢ hau hét cac trung tim mua
16n (Bic Quang, Tam Pao, Tra My, Bao Loc),
mot b phéan nui cao thugc Lai Chau, vung nui
cao Sa Pa (Lao Cai), dong Ha Tinh, nam Thura

Thién Hué, va vung ntii cao Ngoc Linh bac Tay
NSO TON THUONG TOUGIANCTING DE TON THUONG) CUARET 1Al

Nguyén. Mirc do ton thwong do han han rat
nhidu (CSTTTG > 0,8) & ving ven bién Nam
Trung B¢ tir Phut Yén dén Ninh Thuén va mot
phﬁn nhé dién tich tinh Binh Dinh. Hau hét cac
noi khac c¢6 muc do tén thwong do han hén tir it
dén nhiéu véi CSTT TG tir 0,2 - 0,8.

S ION THUONG TOGIAN (TN DE 10N THEONGOT A NANG MO

Hinh 2. Chi s6 ton thwong toi gian do rét hai
CTH 30 TON TIUONG TO! GIAN (TINI DE TON TOUONG) CCA MUA LON

CCLUREET)

B L

e B T
e S

-
w SRR alentL

Hinh 4. Chi s6 ton thwong t6i gian do mua lon
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Hinh 3. Chi so ton thwong toi gian do nang nong
N1 SO TON THUONG TOUGIAN (TINH DE TON THUONG) COA AN AN

- -
P T

Hinh 5. Chi sé ton thwong t6i gian do han hdn
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4. Két luin

Thong qua viéc thir nghi¢m tinh todn, danh
gia muc do ton thuong do mot s6 hién twong khi
hau cuc doan gay ra (rét hai, néng néng, mua lon
va han han) trén toan lanh thd Viét Nam voi
chudi sd lidu cap nhat dén nim 2014 c6 thé théy
rang, chi s6 ton thuong duoc dé xut co thé sir
dung dé danh gia, so sanh muc d6 ton thuong
cua cac hién tuong khi hdu cyc doan trén lanh
tho Viét Nam noi chung va cac dia phuong noi
riéng. Chi s6 ton thuong dé xuat 1a “chi s6 ton
thuong ti gian”, thuan tay khi hau trong d6 gia
thiét d6 nhay cam la toan phan va kha ning ting
pho bang 0. Chi s6 ton thuong tdi gian dugc xay
dung 14 chi s6 danh gia tinh dé bi ton thuong bén
ngoai, doc lap voi cac yéu t nhay cam cua hé¢
thong kinh té - x3 hoi va tic dong cua viéc thuc
thi cac giai phap thich tmg véi bién doi khi hau.
Chi s6 ton thuong tbi gian duoc coi la chi s6 ton
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thwong nén vé muc do phoi 16/phoi bay. Trén co
s& chi sb ton thuong tbi gian, cac nha hoach dinh
chinh sach, cac nha nghién ciru vé khi hau khi
tugng va cac nha nghién ctru ¢ cac linh vuc khac
c6 thé tinh toan tinh d& bi tén thuong cho
vung/dia phuong hay céac linh vuc kinh té - xi
hoi chiu anh huong cta bién d6i khi hau bang
cach xac dinh thém cac tham s nhay cam va kha
nang thich tmg. Do dé, b chi sd ton thwong tbi
gian c6 thé cung cip hudng tiép can phu hop va
don gian phuc vu cho viéc nhan thirc vé tac dong
ctia bién ddi khi hau cua nhiéu d6i twong khac
nhau, tir cac nha hoach dinh chinh sach, cac nha
quan 1y, cac nha nghién ctru khoa hoc dén ngudi
dan. B chi s6 ton thuong tdi gian co thé ap dung
cho nhiéu muc dich cu thé, dap ung moi linh vuc
kinh t&, xd hoi trén ting dia phwong/khu
vuc/lanh tho./.

Loi cam on: Cong bo nay dwoc sy tai tro cua dw an “Xay dung hé théng phan tich dw bao va

cung cd'p cdac san phcfm khi hau, bo cong cu hé tro ra quyét dinh canh béo mét sé logi thién tai khi
hdu chinh phuc vu phat trién kinh té - xd hoi va phong chéng thién tai” do Vién Khoa hoc Khi twong
Thuy van va Bién doi khi hau chii tri thuc hién. Nhém téc gia xin chan thanh cam on.
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PROPOSAL OF VULNERABILITY RANKING
IN THE CONTEXT OFCLIMATE CHANGE FOR VIET NAM
Thuong Huyen Thi Cao', Hieu Trong Nguyen?,Thuy Thanh Thi Truong?,
Thanh Thuy Tran3, Nguyen Anh Tuan?
Mnstitute of Technique in Chemistry, Biology and Security Documents, Ministry of Public
Security
*Center for Meteorology, Hydrology and Enviroment Science and Technology
3Vietnam Institute of Meteorology, Hydrology and Climate Change

Abstract: Vulnerability assessment is one of the methods being used to assess the impact of cli-
mate change on socio-economic development. The current researches on the vulnerability primarily
calculated using the composite vulnerability of the two components: internal (sensitivity and adapt-
ability of socio-economic systems) and external (climate change). These vulnerability indexs are
constructed for the purpose of assessing the impact of climate change on the sensitive socio-eco-
nomic factors or effective adaptation measures to climate change. However, most of these studies
have shown that the reliability of vulnerability is highly dependent on selection of sensitivity index
to climate change and adaptability index to climate change for fields/locals. Therefore, it is neces-
sary to develop an index of external vulnerability, pure climate (critical climate factor and extreme
weather event), independent of internal sensitivity and adaptation factors, used for all fields and for
the entire territory of Vietnam and used as disaster indicator for assessing vulnerability to climate
change. This study proposes a new approach that is a simplified vulnerability index, which
calculates the magnitude of vulnerability caused by extreme events in Vietnam including hot days,
very cold days, torrential rain, drought, and then, ranking vulnerability in the context of climate
change on our national scale.

Keywords: Vulnerability, climate change, extreme weather event.
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NGHIEN CUU DONG CHAY MOI TRUONG TRONG CAC
DU AN THUY DPIEN NHO O VIET NAM
Pham Thi Thiy'

Tém tit: Bai bdo danh gid tong quan vé phdt trién thity dién nhé trong nhitng nam gan day, tdp

trung tiép cdn quan diém moi vé “dong chdy méi trwong” trong bdo vé méi truong ving ha luu
cong trinh thity dién nhé dién hinh ¢ Viét Nam. Tir 36 dé xudt nhitng giai phdp thich hop dé giam
thiéu cdc tac dong bat loi cia cdc cong trinh thiy dién nhé phit hop véi cdc diéu kién cu thé.

Tw khoa: Dong chay moi truong, thuy dién nho.

Ban Bién tap nhan bai: 12/9/2017 Ngay phan bién xong: 10/10/2017 Ngay dang bai: 25/10/2017

1. Pit van dé

Viét Nam nam trong khu vuc c6 luong mua
trung binh hang nam khoang 2000 mm, c6 noi
dat t&i 4000 - 5000 mm. Diéu kién dia hinh ddi
nui nhiéu, mang ludi séng ngoi kha day. Luu
luong binh quan khoang 37.500 m%/s. Tiém ning
ly thuyét cua thuy di¢n Viét Nam dat khoang 300
ty kWh. Quy hoach thuy dién quéc gia da duoc
phé duyét trén 9 hé séng 1on & nudc ta cb tong
cong suat lip may 1a 14.241MW, dién ning
trung binh hang nam dat 59,874 ty KWh. Trong
nganh ning lugng toan qudc thiyy dién chiém ty
1€ 37%. [2]. Thuy dién nho 1a mot loai cong trinh
thuy dién rit phd bién & cac qubc gia trén thé
gidi vi ¢6 thé duoc xay dung bt ctr trén nhanh
song sudi nho nao, v& mat ky thuat khong qua
phtc tap, vé kinh phi dau tu khong 16n, tic dong
dén méi truong d& duoc chap nhan va dé c6 bién
phap giam thiéu, dic biét hiéu qua kinh té 14 cao.

Viéc phan loai thuy dién phu thudc vao rat
nhiéu yéu té khac nhau. Dén nay, trén thé gisi
van chua c6 sy thong nhat quc té vé quy dinh
ngudng cong suat cho thuy dién nhoé. O Viét
Nam theo Piéu 1 cua Quyét dinh sb 3454/QDb-
BCN ngay 18 thang 10 ndm 2005 cua Bo Cong
nghiép vé “Phé duyét quy hoach thuy dién nho
toan quéc” thi thuy dién nhé ¢ Viét Nam dugc
xac dinh theo ngudng cong sudt lép may cua
cong trinh tr 1 MW - 30 MW. Thuy dién nho
Viét nam c6 qué trinh phat trién tir sau nim
1954, tuy nhién phai sau ndm 1975 thi viéc xay
'Bé mon Nhiét Thiy Khi - Khoa Co Khi,
Hoc vién Ky thudt Quan Suw
Email: thuy39vtl@gmail.com
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dung cac tram thuy dién nhé mai dugc quan tam
dau tu. Theo thong ké ciia Cong ty Tu van Xy
dung Di¢n 1, thi trén toan quéc hién nay c6 516
cong trinh thuy dién nho véi cong suit lap may
dat 88.162 kW. Tuy nhién thuc té con hoat dong
chi ¢6 138 cong trinh véi tong cong suét 53.407
kW. Trong d6 ving Pong Bic c6 47 cong trinh,
vung Tay Béc c6 36 cong trinh, Tay Nguyén co
33 cong trinh [2].

Ngoai nhitng loi ich mang lai, sy phat trién
cua thuy dién nho ciing con nhidu mat ton tai
nhu: (1) Van dé quy hoach phat trién thuy dién
nhd: Méc du nam 2005 B9 Cong nghi¢p da co
quyét dinh phé duyét thuy dién nho toan qudc,
tuy nhién thyuc té su phat trién cac dy an thuy
dién nho ¢ mdt vai noi khong theo quy hoach,
can phai diéu chinh, bb xung; (2) Van dé quan Iy
phat trién thity dién nho & cac dia phuong: Cong
tac nay khong chat chg, khi co ché thi truong
phat trién thi viéc cAp phép thuy dién nho khong
thé quan 1y dugc; (3) Cong tac tu van thiét ké:
Do thiéu cac tai liéu co ban vé khi twong, thuy
van, ning lyc cac nha tu van thiét ké thuy dién
nhé con han ché nén viéc tinh toan dau vao cho
cac thuy dién nho thuong thiéu chinh xéac, din
dén hiéu qua dau tu thyc té 1a thap hon tinh toan
ban dau; (4) Van dé quan 1y khai thac van hanh:
Céc tram thuy dién nhd c6 quy mo bé thuong
giao cho dia phuong quan 1y, khong c6 bién phap
quan 1y tai chinh, nhiéu tram khong thu tién dién
hodc c6 thu nhung lai st dung vao muc dich
khac nén khi hdng hdoc khong co kinh phi stra
chita, thay thé [2].
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Chinh nhiing ton tai nay gy ra nhiing tac
dong tiéu cuc dén moi truong: (1) Thity dién nho
thuong xay dung & nhitng con song, sudi nho &
ving sdu, viing xa ma noi d6 chu yéu la dit trong
rimg, trong cay cong nghiép. Khi xay dung phai
phé rimg, mdi thuy dién nho thuong lam mat it
thi vai hecta rimg, nhiéu thi hang trim hecta ma
mdi tinh hang chuc cong trinh thi dién tich rimg
s& mét 13 rat 16n; (2) Nhiéu thuy dién nho xdy
dung ¢ vung c6 dan nén viéc di dan tai dinh cu
la rat phuc tap, anh hudng dén 6n dinh xa hoi
chinh tri néu khong lam tot cong tac nay; (3)
Thay dién nhé can cot nudc cao, nha may
thuong cach xa tuyén dap va phai co duong dng
dan nudc, tao ra mot doan song bi kho can khong
¢6 nudc huy hoai sinh thai; (4) Thuy dién diéu
tiét nén tao ra thay doi 16n dong chay ha luu anh
huong dén nhu cau nudc cua cac hé sinh thai va
moi trudng, vin dé nay hién dang duoc quan tim
16n cta cac nha khoa hoc méi truong va cong
dong thé gioi.

Do d6 dbi vé6i khu vue ha luu cac cong trinh
thuy dién, van d& quan trong nhat 14 can c6 mot
dong chay du dam bao cac van dé bén viing vé
moi truong. Vi vay khai niém dong chay moi
truong da duoc chip nhin nhu mot quan diém
moi trong bao vé moi truong, va da tro thanh
mdt linh vuc khoa hoc dugc quan tam. V&i muc
tiéu tiép can quan diém moi vé “dong chay méi
truong” trong bao v¢ mai truong vung ha luu
cong trinh thity dién nho dién hinh ¢ Viét Nam.
Tir d6 dé xuat nhiing giai phap thich hop dé giam
thiéu cac tac dong bat loi cua cac thuy dién nho
phit hop v6i cac diéu kién cu thé. Bai bao nghién
ctru Ira chon mot sé phwong phép xac dinh dong
chay mdi truong thich hop va ap dung cho mdt
s6 cong trinh thity dién nho dién hinh & cac ving
khac nhau ctia Viét Nam.

2. Phuwong phap nghién ciru va tai li€u thu
thap.

2.1. Tong quan vé dong chdiy méi truong.

1. Khdi niém vé dong chdy méi truong

- Theo t6 chirc bao ton thién nhién qudc té
(IUCN), “Dong chay moi trudng 1a su cung cip
nude trong hé thng song va cac mach ngam dé
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duy tri cac h¢ sinh thai va cac loi ich cua ching
& ha luu, noi dién ra sy canh tranh vé sit dung
nude va diéu hoa dong chay ma dbi tugng cua
su canh tranh 1a song va h¢ nudc ngﬁm”[4].

- Yéu ciu chung ddi véi dong chay méi
trurong 1a phai duy tri dugc cac hé sinh thai phu
thudc vao ché do dong chay song. Tuy nhién,
mot dong song co thé gom nhiéu hé sinh thai va
mbi hé sinh thai lai c6 mot yéu cau dong chay
khac nhau nén khai niém dong chdy moi truong
ctia ca dong song s& gay kho hiéu, kho xac dinh.
Do vay dong chay méi truong thuong gin lién
v61 mot vi tri hodac doan sdng cu thé.

2. Loi ich cua dong chay moi truong

- Hé thdng s6ng ngoi can du nude dé duy tri
dong chay va duoc quan 1y dé dam bao loi ich
kinh té, xa hoi va moi truong cho ha luu, dam
bao duy tri mot hé sinh thai cin bang va khoé
manh. Nhu vay dong chay méi truong 1a sdng
con dé hé thong song ngodi hoat dong binh
thuong va bén virng, 1a thiét yéu dbi voi con
nguoi va h¢ sinh thai [3].

3. Cdc nghién ciru doi véi dong chay méi
truong

- Trén thé giéi: Trong nhiing thap ky gan day,
nhiéu nudc trén thé gioi bat dau quan tim dén
duy tri dong chay cho moi truong trong quan 1y
tong hop luu vuc séng. Hién nay ¢6 hon 50 qudc
gia da coi viéc xac dinh dong chay méi truong
nhu 12 mot cong cu quan 1y tai nguyén nude. Dan
dan cac van ban phép luat qudc gia ciing da dua
thém cac diéu luat dé bao vé va khoi phuc hé
sinh thai song cling nhu bao v¢ sy lanh manh
dong song. Xac dinh dong chay moi truong la
mot phan trong cac cai cach vé quan Iy nude gan
day & Uc, duoc két hop voi ludt tai nguyén nude
& Nam Phi, va véi Huéng dan cia cong dong
chung chau Au vé ngudn tai nguyén nuéc &
Chau Au.

- O Viét Nam dong chay moéi truong va xac
dinh dong chay moi truong la cac khai niém
twong d6i mai. Nudc ta dang trong tién trinh
thuc hién quan 1y tong hop tai nguyén nudc
nham lién két dat, nudc va hé sinh thai, thuc day
cong bang xa hoi, hiéu qua kinh té va bén vimg
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moi truong da khién cho yéu cau nghién ctru vé
dong chay moi truong va tng dung cac phuong
phap xac dinh dong chay moi truong vao trong
thyc tién ciia nudc ta dang cang tré thanh cap
thiét. Ciing da c6 mot vai nghién ciru nhu: nim
2004 TUCN Viét Nam t6 chirc hoi thao qudc gia
vé “DPanh gia nhanh dong chay méi trudng cho
lwu vyue song Huong, mién Trung Viét Nam”.
Nghién ctru ap dung thtr nghi€ém phuong phap
chu vi uét dé xac dinh dong chay méi trudng cho
doan ha luu song Pa, TS. Tran Héng Thai va cac
cong su (2006).

Trong Chién luoc qudc gia vé Tai nguyén
nude dén nam 2030 cua nude ta d3 duge Tha
tuong Chinh phu phé duyét thang 4/2006 trong
d6 c6 muc tiéu vé dong chay méi trudng do 1a:
“Bao dam dong chay t6i thiéu duy tri hé sinh thai
thiy sinh theo quy hoach duoc cdp co tham
quyén phé duyét, trong diém 1a cac séng c6 hd
chura nudc, dap dang 16n quan trong”. Nhung do
su phéi hop thiéu dong b giira cac cap, nganh,
dia phuong va nhén thic chua day du trong viée
xéc dinh dong chay tdi thiéu, nén hoat dong khai
thac nude dang dién ra qua mic can thiét. Hé luy
la cac dong song thuong xuyén bi can nudc
khong dam bao duy tri dong chay lién tuc [1].

Dé khic phuc nhimg han ché néu trén, rat can
coi trong dong chay t6i thiéu nham hd tro cho
cap phép khai thac sir dung nuée; quan 1y, bao
v&, khai thac tong hop tai nguyén va moi truong
cac hd chira thuy dién, thiy loi, gop phan quéan 1y
téng hop luu vuc séng dé duy tri sw sdng cho cac
dong song.

2.2. Cac phwong phap xdc dinh dong chady
moi truong

- Dén nay nhiéu phuong phap xac dinh dong
chay méi trudng da duoc nghién cuu va hoan
thién. Theo danh gia cua Tharme, (2003) da co
t61 207 phuong phap cua 44 qudc gia khac nhau,
trong d6 cac phuong phap “thuy vin” chiém t6i
29,5%, cac phuong phép “mo phong mai truong
song” chiém 28%, con cac phuong phap “thiy
lye” chi chiém 11,1%.

- Xét vé ban chat thi hau hét cac phuong phap
xéc dinh dong chay méi truong cé thé duge phan
thanh 4 nhom nhu sau: (1) Cac phuong phap
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thuy van; (2) Phuong phap tuong quan thuy luc;
(3) Phuong phap mo phong méi trudng sdng; (4)
Phuong phap tiép can tong thé.

1. Cac phwong phap thuy van: Bay la phuong
phap danh gia da vao viéc phan tich cac sd liéu
thdng ké dong chay tu nhién. Phuong phép thuy
vin dua ra yéu cau duy tri mot gia tri “dong chay
t6i thiéu” va gia thiét rang néu dong chay cua
song bang hodc cao hon gia tri dong chay toi
thiéu thi moi truong hay sirc khoé ctia dong séng
s€ dat dugc muc ti€éu mong mudn.

2. Cac phuwong phap thuy lyc: Phuong phap
tinh dua trén mat cat udt, do sau, toc do dong
chay hoic cac bién s6 khac nhur 1a cac chi tiéu
moéi trudng. Dong chdy yéu cau duoc xac dinh
bang cac tinh toan thuy lyc. Cac nha sinh thai
théng nhat dé duy tri sy lanh manh cua song thi
khong nhimng phai co dong chay tdi thiéu &
nhing diéu kién cu thé ma cao hon 1a phai c6 ché
do chay phu hop. Phuong phap tuong quan thuy
Iic khong can sb lidu dong chay tu nhién nhung
van dua ra cac kién nghi vé dong chay moi
truong.

3. Cac phwong phap mo phong méi truong
song: Phuong phap nay yéu cau phai xac 1ap mdi
quan h¢ gitra cac yéu tb thuy luc (46 sau, van tbe
dong chay) va mirc do “phu hop” cua moi truong
d6i voi nhitng loai sinh vat cy thé, dugec mé hinh
hoa bang cac chuong trinh thuy luc, st dung s6
lidu ciia mot hodc nhiéu bién thuy lyc vi du nhu
dd sau, luu tde, 30 nham, dién tich bé mat, thu
thap tai nhiéu mat cat ngang cua doan séng duoc
nghién ctru. Cac diéu kién noi cu tra c6 san duge
mb phong va dugc lién két véi thong tin vé pham
vi cac diéu kién sdng cua cac loai dbi tuong
nghién ctru. San phiam ché d6 dong chay moi
truong duoc dé xuit thuong & dang dudng cong
luu lugng duy tri noi cu tri cho hé sinh vat hodc
thoi gian duy tri noi cu trti va chudi thoi gian vuot
ctia mot cap luu luong duoc ding dé dy bao dong
chay méi trudng duoc coi la tdi uvu. Phuong phap
nay s& dua ra cac thong tin sat thuc vé phuong
dién sinh thai, n6 ciling dua ra dugc cac thong tin
hiru ich trong viéc xac dinh sy can bang giita cac
yéu t6 moi truong va kinh té két hop véi nhimng
giai phap phat trién hodc quan 1y khac nhau.
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4. Cdc phirong phdp tiép cdn tong thé: Muc
dich ctia phuong phap tiép can tong thé 1a tiép
cin tat ca cac van dé ciia dong song dé dua ra
mot ché do dong chay, khong phai 1a ché do
dong chdy ty nhién nhung c6 kha nang duy tri
duoc hé sinh thai tiéu biéu va cac chuc nang tu
nhién cta dong séng. Ché d6 dong chay nay
dugc diéu chinh theo thoi gian dé lugng nude lay
di khong bién d6i hé sinh thai tir trang thai tién
phat trién sang trang thai khéng mong mudn.

2.3. Phwong phap nghién ciru

Trén co s phan tich cac yéu cau s liéu sin
c6 cua cac du an thuy dién nho, cac vu nhuogc
diém va nhimg két qua dat dugc khi timg dung
cua ting phuong phép nhu da phan tich ¢ trén
cho théy cac dy an thuy dién nhdé ¢ Viét Nam
chu yéu ¢6 sin cac s6 lidu vé thity van (luu luong
dong chay dén) bang thuc do hodc bang cac
phuong phap kéo dai, khoi phuc theo luu vuc
tuong ty hodc moé hinh toan. Mat khac véi muc
tiéu nghién ctru 1a budc dau tiép can véi quan
diém bao vé moi trudng thong qua “danh gia
dong chay moi truong cac du an thuy dién nho”.
Do vy trong nghién ctru ndy, tac gia budc dau
lya chon cac phuong phap thugc nhom thuy van,
cu thé cac phuong phap duge chon gom:

+ Phuong phéap Tennant (Ten): phuong phap
dugc sir dung rat rong réi trén thé gioi, yéu cau
s6 lidu chu yéu 1a s6 liu luu lugng dong chay
ctia tuyén nghién ctu.

+ Phuong phap tiéu chuan moi truong cia
Scotland (Sco) phuong phép niy ciing kha pho
bién va chii yéu 1a ding sé liéu thuy van (luu
lugng dong chay cua doan song) nén c6 kha
ning ap dung cho diéu kién cac thity dién nho &
Viét Nam.

+ Phuong phap danh gia nhanh ctia Anh
(Ram): day ciing la phuong phap thudc nhom
thuy vin vi st dung chu yéu s6 liéu dong chay.

Nhirng phuong phap nay c6 thé ing dung dé
xéac dinh dong chay méi trudng cho cac tuyén
thuy dién nhd & Viét Nam vi cac thong tin, sb
liéu lién quan can thiét 1a co sén, dic biét 1a cac
s6 liéu vé thuy van.

3. Két qua nghién ciru va thao luin

3.1 Tinh dong chdy méi truwong cho mot s6
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cong trinh thuy dién nhé dién hinh

1. Lua chon cac cong trinh thu7y dién nho dién
hinh [6].

Theo quy hoach thuy dién nho toan quéc hién
nay c0 to1 hang tram cong trinh dugc xay dung
& khip cac tinh mién nai va trung du. Bé gop
phan ¢6 nhitng co s¢ khoa hoc va thyc tién trong
bao v€ mdi truong, théoa man cac nhu ciu vé
ngudn nudce cho cac ving ha luu cac cong trinh
thity dién, dap tmg cac nhu cau cap phép sir dung
nuoc cua cac cong trinh thuy dién thi viéc xac
dinh “dong chay méi truong ha luu thuy dién”
trong bai bao nay tac gia chon 03 cong trinh thuy
dién nho tiéu biéu cho ba ving dién hinh dé ung
dung nghién ctru danh gia dong chay moi truong
va dua ra cic giai phap hop 1y nham dam bao
nhu cau nudce tbi thiéu cho phat trién kinh té, xa
hdi va bao vé moi truong ¢ khu vuc ha luu cac
thity dién nho gom:

- Cong trinh thuy dién Ta Co thudc tinh Son
La voi cong suat lap may 1a 30 MW trén song
Nam Cong c6 dién tich luu vue 680 km?. Cong
trinh nay dic trung cho cac diéu kién thuy vin,
moi trudng va sinh thai cia ving Tay Béc Viét
Nam.

- Cong trinh thuy dién H6 H6 thudc tinh Ha
Tinh voi cong suat: 14 MW nam trén song co
dién tich luu vuc 279 km?, day 1a cong trinh dién
hinh cho khu vuc co diéu kién khi hau, mua Ia
kha khic nghiét ving Bac Trung Bo.

- Cong trinh Ka Nak trén luu vyc song Ba
duoc lya chon nghién ctru voi cong suat 13 MW
va dién tich luu vyc tinh dén tuyén cong trinh 1a
833 km? dién hinh cho viing mién Trung va Tay
Nguyén.

2. Két qua tinh todn [6]

a. Xdc dinh dong chay moi truong cong trinh
thuy dién Ta Co

- Két qua xac dinh dong chay moéi trudng
bang cic phuong phap khac nhau cho tuyén cong
trinh thiy dién Ta Co nhu bang 1. Trong do ty 1€
(%) gitra dong chay moi truong theo cac phuong
phap xac dinh khac nhau va dong chay trung
binh nhiéu nim tai tuyén Ta Co: R (%) =
QMT/QTB.
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Bang 1. Dong chay mai tricong thity dién Ta Co theo cdc phwong phdp (m’/s).

Thang 1 2 3 4 5 6 7 8 9 10 11 12
Qrs 548 460 3,76 424 562 13,0 224 328 282 153 10,1 694
Qme~ L1000 092 075 085 1,13 2,60 896 13,1 1,3 6,12 2,00 1,39
(%) 20,0 200 20,0 200 20,0 200 40,0 40,0 40,0 40,0 20,0 20,0
Qscoms 341 298 241 255 293 464 930 873 125 748 506 4,18
(%) 62,2 648 64,1 60,1 52,1 357 415 266 445 489 50,1 60,2
Qram 298 262 211 226 242 3,63 8,51 588 1046 628 426 3,62
(%) 544 570 561 533 431 279 380 179 37,1 41,0 422 522

Céc két qua xac dinh dong chay méi truong
cho tuyén Ta Co cho thay:

- Thang c6 dong chay mdi trudng nho nhét
vao thang 3

- Thang c6 dong chay méi truong 16n nhét 1a
thang 8 hoac thang 9

- Dong chay truong nho nhat 1a tir thang 2 dén

thang 4 hodc tir thang 3 dén thang 5.

- Phuong phéap Tennant cho két qua nho hon
vao mua kiét so voi hai phuong phéap “tiéu chuan
moi truong Scotland” va “danh gid nhanh”.

- Ty 1¢ dong chay méi truong thang so véi
dong chdy trung binh thang khoang tur 20 - 60%
tuy theo ting phuong phap danh gia.

35.0
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Hinh 1. Dong chay trung binh va dong chay méi trieong tuyén thiry dién Ta Co

b. Xac dinh dong chay moi truong cong trinh
thity dién Ho Hé
Két qua tinh dong chay méi truong cho cong

trinh thiy dién H6 Ho trinh bay trong bang 2,
hinh 2.

Bdng 2. Dong chay méi trieong thity dién Ho Ho theo cdc phwong phdp (m?/s)

Thang 1 2 3 4 5 6 7 8 9 10 11 12
Qe 113 90 78 7.6 106 12,5 109 17,6 406 548 33,9 173
Qmn 225 180 1,56 1,52 212 250 2,18 352 812 1096 677 346
(%) 20,0 200 20,0 20,0 200 20,0 20,0 20,0 20,0 20,0 20,0 20,0
Qscors 603 528 389 335 411 433 436 430 131 212 162 762
%) 53,6 58,5 49,7 44,0 388 34,6 40,0 244 322 387 477 440
Quav 541 469 333 288 362 364 408 337 112 161 146 654
%) 48,1 52,0 42,6 37.8 342 291 375 192 275 293 43,1 378
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Hinh 2. Dong chady trung binh va dong chdy méi truong tuyén thiy dién Ho Ho

Tir két qua tinh dong chay méi truong cho
thuy dién H6 H6 ta thay:

- Thang c6 dong chay moi truong nho nhat 1a
thang 4, 16n nhét 13 thang 5.

- Ba thang lién tuc c6 dong chay nho nhat 1a
thang 2 - 4 hodc tu thang 3 - 5.

- Phuong phéap Tennant cho két qua nho hon
hai phuong phép “tiéu chuan méi truong Scot-

land” va “dénh gia nhanh”.

- Ty 1¢ dong chay moi truong thang so véi
dong chay trung binh thang khoang tu 20 -
58,5% tuy theo tung phuong phap danh gia.

+ Xac dinh dong chay mdi truong cong trinh
thuy dién Ka Nak

Két qua tinh cho cong trinh thiry dién Ka Nak
trinh bay trong bang 3, hinh 3.

Bang 3. Dong chay méi truong thiyy dién Ka Nak theo cac phwong phdp (m’/s)

Théng 1 2 3 4 5 7 8 9 10 11 12
Qrs 944 560 399 38 711 844 833 11,1 240 514 612 281
Qren 1,0 092 0,75 085 1,13 260 896 13,1 1,3 6,12 200 1,39
(%) 200 20,0 20,0 200 20,0 40,0 40,0 40,0 40,0 40,0 20,0 20,0
Qscooms 3,02 1,81 125 098 142 235 2,75 298 644 12,8 9,74 3,14
(%) 32,0 323 31,3 258 200 27,8 330 268 268 249 159 11,2
Qram 2,16 1,13 077 050 087 1,61 1,85 1,58 602 726 553 1,58
(%) 229 202 193 132 122 191 222 142 251 14,1 9,0 5,6
75
60 M
» 45 ]
2
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Hinh 3. Dong chay trung binh va dong chay méi triweong tuyén thity dién Ka Nak

Két qua xac dinh dong chay méi truong tuyén
thity dién Ka Nak cho thdy:

- Dong chay mdi truong nho nhit vao thang
3, 4 va 16n nhét thay doi theo ting phuong phap

xac dinh (tr thang 8 - 10).

- Ba thang lién tuc c6 dong chay truong nho
nhét 14 tir thang 2 - 4 (theo phuong phap Tennant)
hodc tir thang 3 - 5 theo cac phuong phap khac.
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- Ty I¢ dong chay mdi truong thang so véi
dong chay trung binh thang khoang tir 5,6 - 32%
tuy theo tirng phuong phap danh gia.

3.2. So sanh dong chdy moi trwong va kha
nang xd cua cdc thiiy dién

Dic diém chinh cua cic nha may thuy dén
nho 1a diéu tiét ngay dém, nhét 13 trong mua kho.
Théng thuong lwong nude xa xudng ha luu thay

dién gdom hai phan:

- Lugng nude xa qua tude bin nha may phu
thudc cong suat phat dién yéu cau.
- Luong nudc xa qua cong trinh tran (chi thoi

ky 1ii) phu thudc vao diéu kién dong chay lii dén
cong trinh va quy trinh van hanh chdng li cia
thuy dién.

Tir hd so thiét ké ciia ba cong trinh thuy dién
nhé dién hinh nay cho thay luu luong xa xudng
ha luu trung binh hang thang thuong theo tan
suat thiét ké P = 90%.

Dé so sanh va danh gia, trong nghién ctru nay
chon két qua xac dinh dong chay méi truong cia
cac thuy dién theo phwong an c6 gia tri 16n nhét,
d6 1a két qua ctia phwong phap Tiéu chuan méi
truong cua Scotland (xem bang 1, 2, 3).

Bang 4. So sanh dong chdy méi trwong va lwong xd thiee té ciia cac thiyy dién nhé dién hinh (m’/s)

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

trinh
Qxa 426 3,72 3,01 3,19 3,66 58 11,6 109 157 935 632 5,23
TaCo  Qsco 341 298 241 255 293 464 930 873 1256 748 506 4,18
AQ 08 074 06 064 073 1,16 230 2,17 3,14 1,87 1,26 1,05
Qxa 11,7 10,1 8,2 87 102 14,1 19,7 289 42,1 268 182 145
H6HO Qsco 6,03 528 389 335 411 433 436 430 131 212 162 762
AQ 5,67 482 431 535 6,09 9,77 1534 246 29,0 5,60 2,00 6,88
Ka Qxi 16,5 16,6 130 11,8 149 175 158 21,6 13,8 157 355 244
Nak Qsco 3,02 1,81 125 098 142 235 275 298 644 128 9,74 3,14
AQ 13,5 148 11,8 10,8 13,5 152 13,1 18,6 74 29 258 213

Qua céc két qua nghién ciru va so sanh cho
thay:

+ Chi c6 cong trinh thity dién H6 Ho 1a dong
chay xa xudng ha luu giai doan tir thang 7 - 11 1a
thap hon so v&i yéu cau dong chay moi trudng.
Céc thang con lai luong nudce xa trung binh déu
vuogt yéu cau cta dong chay mdi trudng doan ha
luu.

+ Cac két qua xac dinh 1a trung binh théng,
trong khi nha may thily dién theo ché do diéu tiét
ngay dém, do vay van can dic biét quan tam ché
do xa hang ngay cua cac thuy dién cung vdi cac
yéu cau nudce thuc té cua khu vuc ha luu.

4. Két luan va kién nghi

4.1. Két lugn

- Viét Nam da c6 Luat bao vé moi truong tir
1993 va sira d6i nam 2008. Tuy nhién “dong chay
moi truong” 1a khai niém mai, tiép can médi o
nudc ta trong nhitng nam gan day. O Viét Nam
con duogc hiéu 1a dong chay tbi thiéu, tuy nhién
dong chay moéi truong khong chi giéi han d6i voi

TAP CHI KHI TUQNG THUY VAN

dong chay trong thoi ky dong chay kiét trong
song.

- Nhitng nim gan day Viét Nam phat trién
thuy dién va dac biét thuy dién nho rat nhanh,
trong phat trién thily dién nhé ¢ Viét Nam da co
quan tam dén van dé tac dong méi trudng noi
chung thong qua cac nghién ctru “danh gia tac
dong moi truong” dugce bét budc boi Luét Bao vé
mai truong. Tuy nhién nghién ctru vé “dong chay
moi truong” trong cac thuy dién nhé hau nhu
chua dugc thuc hién. Céac nghién ctru cua bai bao
nay da dé cap dén van dé nay.

- Céc két qua nghién ctru trong bai bao da dat
dugc cac ndi dung co ban gdm danh gia tong
quan vé& phat trién thay dién nho Viét Nam,
nghién ctru tép trung tiép can quan diém “dong
chay méi trudng”, trén thé giéi va Viét Nam va
cho thiy day 1 van dé rat quan trong can duoc
nghién ctru trong phat trién thuy dién. Cac
phuong phéap cu thé danh gia dong chay moi
truong da dugc tong hop xem xét tir d6 lwa chon
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mot s6 phuong phap phi hop véi didu kién thuy
dién nho Viét Nam.

- Dbi vé6i ba thity dién nho, cac thiry dién nho
déu ¢ ving ndi cao, diéu kién méi truong luu
vuc, song ngodi con kha tot nén dong chay trong
song 1a di cho cac yéu cau phat trién. Cac nha
may thuy dién c6 hd chira khong 16n, cha yéu 1a
diéu tiét ngay dém, lugng nudc xa phu thudc vao
yéu cau phy tai. Do vay dong chay xa xudng ha
Iwu 14 rat thay ddi, diéu nay anh huong dén nhu
cau nudc cho sinh thai va sir dung ctia con nguoi.

- Cac két qua nghién ciru 1a bude dau nham
khang dinh tiép can dong chay méi trudng va ting
dung trong quan ly khai thac tai nguyén nudc noi
chung va phat trién thity dién nho noi riéng 1a rat
dung va can thiét trong bdi canh tai nguyén nudc

BAI BAO KHOA HQC

ngdy cang suy thoai va chiu tic dong ctia bién doi
khi hau. Viéc xem xét dong chady moi truong 1a
can thiét nham nang cao hiéu qua sir dung, khai
thac tai nguyén nudc, hi¢u qua nang lugng va bao
vé mdi truong chung cua luu vuc.

4.2. Kién nghi

- Can tiép tuc nghién ctru vé dong chay moi
truong cho cac thuy dién nho Viét Nam dé dua ra
nhitng két qua mang tinh hé théng nham hudng
tGi cac van ban phép 1y rang budc dé bao vé moi
trrong nudc cua cac luu vuc song.

- Phat trién va quéan 1y van hanh cac thuy dién
nho can trén quan diém xem xét toan dién ca luu
vuc song, can gén vo1 cac hé théng dién khac cua
luu vire va can quan tim dén van dé cip nude cho
cac khu vuc ha luu.
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RESEARCH ON ENVIRONMENTAL FLOWS FOR SMALL HYDRO
PLANTS IN VIET NAM
Pham Thi Thuy
Department of Thermal and Fluids, Faculty of Mechainical Enginerring,
Minitary Technical Academy
Abstract: The paper produces a review of small hydro developments in recent years and focuses
on the new idea of "environmental flow" for the environmental protection downstream of typical
small hydro plants in Vietnam. Through the study, some appropriate solutions are proposed to
mitigate the negative impacts of small hydror constructions in accordance with specific conditions.
Keywords: Environmental flow, small hydropower.
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XAY DUNG CONG NGHE DU BAO DONG CHAY CAN,
XAM NHAP MAN CHO HE THONG SONG
VU GIA - THU BON
Pinh Phung Bio'

Tém tit: Su suy giam dong chdy sé lam gia tang kha nang xdam nhdp man viing ha du, cang gdy
thém khé khén trong viéc khai théc sir dung nguon mede nén viéc nghién civu va xdy dung diege bé
cong nghé canh bdo, dir bdo thity van va xam nhdp mén la hét sirc can thiét. Bai bdo ndy sé trinh
bay cdc két qua dp dung mé hinh tinh todn dong chay can, xdm nhdp man va xdy dung cong nghé
du bao cho hé thé'ng song Vu Gia - Thu Bon. Két qua dy bao thir nghiém doc ldgp mua can tw
1/1/12015 dén 31/8/2015 doi véi muee nude cé mire dam bao dw bédo dat tir 84 - 96 % (duw bao 24 gio),
85 - 96 % (du bao 5 ngay), 83 - 96 % (dw bao 10 ngay) va xam nhdp man co mirc dam bao du bao
dat tir 70 - 88 % (duw bdo 24 gio), 65 - 89 % (du bdo 5 ngay), 60 - 89 % (dw bdo 10 ngay) cho thay,
cong nghé dw bdo dong chdy can va xam nhdp mdn cho hé théng séng Vu Gia - Thu Bon c6 kha ndng

phuc vu cho du bao tac nghiép.

Tir khéa: Vu Gia - Thu Bon, Dong chay can, Xam nhdp mén, Cong nghé di bdo.

Ban Bién tdp nhan bai: 12/09/2017

1. Mé dau

H¢ théng song Vu Gia - Thu Bon la mot trong
9 hé thong séng 16n nhat ca nude, 1a ngudn cung
cép nuée cho nhu cau dan sinh, kinh t& va moi
hoat dong xa hdi trén toan luu vuc voi dién tich
10.350 km?; cung cap ngudn phu sa mau md cho
bdi bdi ven séng va cac canh dong cua tinh
Quang Nam va thanh phé Da Néng; 1a ngudn
thuy san nuéc ngot phong phu, 1a tuyén giao
thong thuy quan trong, 1a tiém nang thuy dién
dodi diao va nay 1a ngudn khai thac du lich rat
quan trong v6i nhidu phong canh hiru tinh nhu
Hon K&m - Pa Ding két néi My Son, Hoi An
cung nhiéu di tich va canh dep tu nhién khac.

Vi ché do khi hau nhiét d6i, ning nong va
mua nhiéu, luu vic song Vu Gia - Thu Bon ¢6
mot s6 tAm mua 16n; Tra My 12 mot trong nhung
tam mua 16n véi lugng mua trung binh nam
4169 mm, nim mua 16n nhat dat 7303 mm (niam
1996) ciing 1a mdt trong nhitng dia phuong mua
16n nhit trén toan qudc. Lugng mua phan bd
khong déu trong nam, muia kho ning chay, rudng
déng khé can, han hén, thiéu nuéc; nguoc lai vao
mua mua, 1ii lvong mua doi dao, mua véi cudng
d6 16n, lugng mua lon thuong gay nén I quét, 1

'Pai Khi twong Thuy van Khu vuc Trung
Trung Bo; Email: phungbao@gmail.com
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Ngay dang bai 25/10/2017

ong va ngap lut nghiém trong.

Trong nhitng ndm gan ddy, v6i su phat trién
manh m& vé kinh té xa hoi, ha tﬁng co sO duoc
nang cap, dau tu méi, nhat 1a hé thong giao
thong, tudi tiéu, hé thong thuy dién bac thang
cung v6i nhiéu thuy dién vira va nho da duoc dau
tu va dua vao van hanh Iam anh huong téi quy
luat dong chay tu nhién; cung voi do 1a sy gia
tang bién doi khi hau toan ciu da hién hiru trén
lwu viye Vu Gia - Thu Bon néi riéng, tinh Quang
Nam va thanh ph6 Pa Ning noi chung, thién tai
ngdy cang gia ting ca vé sb lugng ciing nhu
cuong do.

Su suy giam dong chay s€ lam gia tang kha
nang xam nhdp man vung ha du, cang gay thém
kho khan trong viéc quan ly, khai thac su dung
ngudn nudc. Chinh vi vy, viée nghién ctru dé ra
cac giai phap quan 1y st dung dé 6n dinh ngudn
nudc phuc vu dan sinh kinh té 13 hét stic can thiét.

Trén co so d6, dé tai “Nghién ctru, xay dung
cong nghé du bao dong chday mua can va canh
bao han han, xdm nhap man phuc vu van hanh
diéu tiét lién ho chira hé théng song Vu Gia -
Thu Bén trong mua can” da dugc thuc hién véi
muc ti€u “Xay dung dugc cong nghé canh bao
han khi tugng, thiy van, xdm nhap man 1 thang,
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3 thang, mua; cong ngh¢ du bao dong chay mua
can va d0 man 5 ngay, 10 ngay trén hé théng
song Vu Gia - Thu Bon. Cong nghé duoc tng
dung tai cac co quan du bao tac nghiép phuc vu
dia phuwong va van hanh lién ho chira”.

Noi dung cta bai bao sé trinh bay cac két qua
ctia dé tai nay véi viée ap dung cac mo hinh toan
dé tinh toan dong chdy can va xam nhap man
cling nhu xay dung cong ngh¢ du bao dong chay
can va xam nhap man cho h¢ théng song Vu Gia
- Thu Bon.

2. Phuwong phap nghién ctru va tai liéu
thu thap

2.1. Phwong phap nghién ciru

Phuong phép chinh trong nghién ctru 1a st
dung cac md hinh toan; M6 hinh WRF tinh toan
du bao cac yéu t6 khi trong 1am dau vao cho mo
hinh thuy vin; mé hinh MIKE-NAM d¢ tinh
toan dong chay tir mua trén cac Iuu vuc bo phén;
mo hinh MIKE11 tinh todn thuy luc trén mang
luéi séng, tinh toan diéu tiét hd chira va tinh toan
xam nhap man.

Ngoai ra, nghién ctru con st dung mot sb
phuong phap khac nhu: Phuong phap ké thira;
phuong phap thong ké, phén tich, tong hop; tng
dung cong nghé GIS va phuong phap chuyén
gia.

2.2. Tai li¢u thu thap

Tiép nhan két qua dé tai nghién ctru dé tai cap
B0 “Nghién ctru xay dung hé théng du bao, canh
bao han han cho Viét Nam véi thoi han dén 3
thang” ung dung 02 mo hinh dy béao khi tugng
cho pham vi luu vuc Vu Gia - Thu Bon va vung
phu céan theo hai hudéng: Dy bao theo mé hinh
toan théng ké (mo hinh thong ké duya trén san
pham du béo toan ciu) va md hinh du bao s tri.

- Dit liéu phuc vu cho mo6 hinh MIKE-NAM:

+ S6 lidu mua ngay cua cac tram khi tuong
thuy van trén luu vuc va khu vyce lan can gém:
Noéng Son, Hiép Puc, Cau Lau, Giao Thuy, Hoi
An, Tién Phudc, Tra My, Ai Nghia, Hién, Hoi
Khach, Kham Dtc, Thanh My, Cam L&, Son
Tra, Hoa Bic;

+ S6 liéu bdc hoi ngay tai tram khi tuong
Pa Ning va Tra My;

BAI BAO KHOA HQC

+ S6 liéu luu lugng thuc do tai cac tram:
Hi¢p Duc, Nong Son, Giao Thuy - song Thu
Bon, Thanh My, Ai Nghia - song Vu Gia, Thac
Can - song Bung, Hoa Phudc - song Tuy Loan,
Tién Phudc - song Khang, Tra My - song
Truong, Ha Tén - song Con,

+ S6 liéu luu lugng vé cia cac hd chua thuy
dién: H Song Tranh 2, A Vuong, DakMi4,
Séng Bung 4 va hd Séng Con 2.

+ Ban do hanh chinh, ban d6 song sudi, ban
dd s6 do cao DEM 10 m x 10 m.

- Dt liéu phuc vu cho m6 hinh MIKE11:

+ 364 mit cit ngang song.

+ Bién trén gdm: 06 bién 14 luu lugng xa va
phat dién cua hd thuy dién Soéng Tranh 2,
bakMi4 (x4), DakMi4 (phat dién), song Bung 4,
A Vuong, song Con; 02 bién song Khang va
song Tay Loan 14y tir két qua tinh toan mé hinh
Mike NAM; d6 man tai 8 vi tri bién trén mac
dinh 1a 0.

+ Bién dudi: Qua trinh triéu, d6 mén tai Ctra
Han va Cua bai dugc tinh toan tir bd thong sb
diéu hoa st dung s6 lidu do dac tai tram hai van
Son Tra (1984 - 2014), Cta DPai (25/4 -
23/5/2016) va tram thiay van HOi An
(1-8/2014).

2.3. Pdnh gid két quid mé phéng, dw bdo

Két qua md phong luu lwgng va muc nudce
dugc danh gia chét luong qua chi s6 Nash-Sut-
cliffe tinh theo cong thuc sau:

él[de ,i_Qtz,i]z

R*>=1-

] — (M
El [Q tds i~ Q tds ]2

Trong do:

- Qu. it Luu luong thyc do tai thoi diém thu i;

- Qui: Luu lugng tinh toan tai thoi diém thu i;

- 0, Luu luong thyc do trung binh cac thoi
doan.

Két qua du bao myc nudc dugc danh gia theo
quy dinh danh gia chit luong du bao thity vén,
danh gia chung két qua du bao theo chi tiéu duoc
giao (Pew):

Trong do:

Path = - 100% ()
TAP Cl’ﬁ KHI TUQNG THUY VAN
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- Par», 1a mtrc bao dam du bao (%);

-n la sb 1an dyu bao ding;

- m 1a tong sb 1an du bao.

Két qua du bao duoc coi 1a dang néu sai sd
nho hon sai s cho phép nhu trong bang 1.
Badng 1. Quy dinh sai s6 cho phép dir bdo muec
nwde mia can tai mot sé tram thuy van trén hé

thong séng Vu Gia - Thu Bon

Du bép D bio Dy bao
TT Soéng Tram hanngan han dai
(24 giv) (3, 10 (thang)
ngay)
1 CamLé CamLé 20 20 25
2 VuGia AiNghia 40 30 35
P Giao
3 ThuBon Thiy 35 30 35
4 ThuBdn CéuLau 28 20 23

3. Phan tich két qua va thao luin

3.1. Mé hinh thiiy vain MIKE-NAM

Hé thong séng Vu Gia - Thu Bon duoc chia
thanh 12 tiéu luu vyc dé tinh toan mua - dong
chay 1am dau vao cho mé hinh MIKE11 bao
gom: Song Bung 4 (1470 km?), A Vuong (552,3
km?), Bakmi 4 (1120 km?), Song Tranh 2 (1100
km?), Song Con 2 (241,4 km?), KG Thanh My
(928,5 km?), KG Ai Nghia (1110 km?), Séng
Khang (521,1 km?), Song Tranh (615,6 km?),
KG Noéng Son (924,5 km?), KG Giao Thuy
(379,1 km?), Song Ty Loan (253,6 km?).

Hinh 1. Ban do phan chia cac luu viee bo phan
cho hé thong song Vu Gia-Thu Bon va trong so
cac tram mua

TAP CHI KHI TUQNG THUY VAN

Két qua so sanh luu luong thuc do va tinh
toan tai mot s6 vi tri trén hé théng song Vu Gia
- Thu Bén bang mé hinh MIKE-NAM duoc
trinh bay trén cac hinh v& tir hinh 2 dén hinh 4.
Puong qua trinh luu lugng tinh toan tai cac vi tri

nay bam kha sat voi duong luu lugng thuce do.
400
350
300

=) tinh toan
= thyc do

19
=}

Luu lugng (m3/s)
—_— [5% [3e]
wn [=3
s 3

=3
=}

w
=}

0
1/3/2013
23:00

3/4/2013
23:00

6/5/2013
23:00

8/6/2013
23:00

11/7/2013  13-8-2013
23:00  23:00:00
Hinh 2. Luu luwong thuc do va tinh toan tur
01/03/2013-31/08/2013 tai cua ra luu vuc Song
Thu Bon

300

==(Q tinh toan
=) thuc do

o
(9
=

Luu lugng (m3/s)
oy
=}

112013 322013 $/3/2013 10412013 13-5-2013 15-6-2013 18-7-2013 20-8-2013
2300 2300 2300 2300 23:00:00 23:00:00 23:00:00 23:00:00
Hinh 3. Luu lwong thuc do va tinh toan tur

01/01/2013-31/08/2013 tai cua ra luu vuc song
Tranh 2

250

=) tinh toan
200 4 =) thuc do
150

100 -

Luu lugng (m?/s)

50

0 T T T T
1712009 5/2/2009  12/3/2009 16-4-2009 21-5-2009 25-6-2009 30-7-2009
23:00 23:00 23:00  23:00:00  23:00:00 23:00:00  23:00:00

Hinh 4. Luu lwong thuc do va tinh toan tur
01/01/2009-31/08/2009 tai cira ra luu viee
Song Bung 4

Két qua danh gia chat lwong mé hinh MIKE-
NAM cho céc luu vuc bd phan cua hé théng
song Vu Gia - Thu Bon bang chi sb Nash-Sut-
cliffe trong thé hién bang 2 kha tbt (0.81-0.91).

S thang 10 - 2017
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Bang 2. Két qua danh gid chdt lwong mé hinh MIKE-NAM cho cdc lieu viee bé phdn

TT Luu vuc Chi §Nash s
1 Song Bung 4 0,86
2 A Vuong 0,83
3 bakMi 4 0,84
4 Séng Tranh 2 0,89
5 Séng Con 2 0,90
6 KG Thanh My 0,91
7 KG Ai Nghia 0,85
8 Song Khang 0,83
9 Song Tranh 0,90
10 Kg Nong Son 0,90
11 KG Giao Thuy 0,88
12 Song Ty Loan 0,81

3.2. M6 hinh thiiy luc MIKEI1

3.2.1. Tinh toan thuy lyc

Viéc tinh toan thily Iyc cho hé thdng séng Vu
Gia - Thu Bon duoc thuc hién theo so dd khdi

nhu trong hinh 5.

Bo thong sb thuy luc cia md hinh MIKE11

duogc hiéu chinh va kiém dinh, qua viéc st dung
sO liéu thuc do tai 5 vi tri nhu trong so do trén

hinh 6.

Quaé trinh myc nude trieu,
d6 man

Thiét 1ap mang luGi song
suoi

v

Qua trinh vanhanh cua
céc hd chira Q-t: Song Tranh 2,
A Vuong, Song Con, DakMid,
S6ngBung4

Vo dir liéu mit cit ngang
song

Két qua hiéu chinh va kiém dinh b thong sd
mo hinh thay lyc MIKE11 duogc trinh bay trén
cac hinh tir hinh 7 dén hinh 10.

S liéu khi tugng thiy van

A 4

Chay mo hinh

A 4

Gia thiét diéu kign ban
dau, lya chontphu hop

Miky

A

Gia thiét nham chocéac
mat cat

|

Chay mo6 hinh Mike-Nam

So sanh luu lugng, myc

nudc, man thue dova tinh toan

tai vi tri kiém tra

A

Hiéu chinh mé hinh

|

A 4

Dubao

Ding

Kiém dinh mo hinh

|

Hinh 5. So d6 khéi tinh todn t6i wu héa mé hinh thiy lyc

TAP CHi KHI TUQNG THUY VAN
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401<®

Qxa+ Q phat
dién A Vuong
Qxa+ Q phat
A me% . dién Song Con g,{;a
.Bung . an
QxEF QP k. Tiy Loan
dién Song Bung Con 3
4 LV song Bung 5. Tay X
A - [Loan ~z A <
S Chi AiNghia Cam L¢ %
LLar
xa bakMi4 ' S
Q S.VuGia =]
7.
=
LV song Cai )
Q phat dién LV séng Thu
Song DakMi4 Bon
LV song S. Trudong
QU Xat Qphat | Truong
dién Song Tranh| - v Cura
7g S. Tranh S. Thu Bon . A Pai
Giao Thuy Y
LV song Tranh |  [LV s6ng Khang
Diém hiéu chinh, kiém dinh man

Piém hiéu chinh, kiém dinh man va muc nude
DBépngin man

Piém hiéu chinh, kiém dinh myc nudc, luu
lwong

Hinh 6. Vi tri hiéu chinh va kiém dinh

200 4 ——Q tinh toan Thinh Mj ~===(Q thuc do Thanh My 200 - ——Q tinh toan Ai Nghia Q thyc do Ai Nghia
180 4 Q tinh toan Nong Son ~ ==—Q thuc do Nong Son 150 Q tinh toan Giao Thuy Q thyc do Giao Thiy
g0 160 -
Ed0 = 140 -
) £
g2 E 120 -
= on
=100 2 100 |
3 =3
= 80 4 E 80 -
60 | 5 60 -
40 40
2 20
. 0 : : : : : ‘
T T T T — Thoi gian
6/1201323:00 6/6201323:00 6112013 6162013 6212013 6262013 Thoi gian 2004 AGEIG A/TIR04 4100014 47212014 420R014 ThOLE
23:00 23:00 23:00 23:00 : : ' ' : :

Hinh 7. Duong qua trinh thyc do va tinh toan
dong chay tram Nong Son va Thanh My thang

Hinh 8. Duong qua trinh thuc do va tinh toan
dong chay tram Giao Thuy va Ai Nghia thang

——Q tinh toin Ai Nghia ~ ===Q thyc do Ai Nghia 300 . .
250 4 =——Q tinh toan Ai Nghia ~===Q thuc do Ai Nghia
Q tinh toan Giao Thuy ~ ===Q thuc do Giao Thuy
250 Q tinh toan Giao Thity Q thyc do Giao Thuy
200 -
E 7200
E 150 | &
[ &nl50
:
2 100 1 2100
= =
= = W
? /\/—W 1
0 . . . . . . 0 T T T T r T
4172013 4/6/2013 4112013 4/16/2013 4212013 4/26/2013 Thdi gian 8/1/2013  8/6/2013 8/11/2013 8/16/2013 8/21/2013 8/26/2013 8/31/2013
23:00 23:00 23:00 23:00 23:00 23:00 23:00  23:00  23:00  23:00  23:00  23:00  23:00

Hinh 9. Duong qua trinh thuc do va tinh toan
dong chay tram Giao Thity va Ai Nghia thing

4/2013

Két qua danh gia bang chi s6 Nash tai cac vi
tri nay kha tot (Bang 3), tram Nong Son dat tir
0,73 dén 0,94, tram Thanh My dat tir 0,82 dén

TAP CHI KHI TUQNG THUY VAN
S thang 10 - 2017

Hinh 10. Buong qua trinh thuc do va tinh todan
dong chay tram Giao Thity va Ai Nghia thing

8/2013

0,95, tram Giao Thuy dat tir 0,79 dén 0,98, tram
Ai Nghia dat tir 0,74 dén 0,90.
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Bang 3. Két qua ddanh gid chi s6 Nash tai cdc 31

tram kiém tra 29
27 A

Théng 1‘;‘:’:{‘? Tlﬁ;h ﬁiz‘; Ai Nghia §25
12013 073 095 gi
12014 085 0,92 “19 - —e—Tinh todn
22013 084 082 Z '
212014 0,76 094 o 000 o 200 mon 00 1800
3/2013 0,83 0,89 Hinh 12. Bo man thuc do va tinh toan tai cau

Nguyén Van Tréi - séng Han

32014 0,81 0,82 0,79 0,74 (ha lieu s6ng Vit Gia)

4/2013 0,81 0,94 0,93 0,89

14 4 ——Thyc do CAm Ha
4/2014 0,75 0,91 0,89 0,79 12 —=—Tinh tofin Cém Ha
52013 0,94 0,87 0,88 076 =]
ERR
5/2014 0,91 0,91 0,97 0,76 é 6
6/2013 0,75 0,93 0,92 0,77 84
6/2014 0,91 0,91 0,95 0,78 2
0 4
RIS 094 091 098 o um s S R
7/2014 0,91 0,92 0,92 0,77 Hinh 13. D6 man thuc do va tinh todn tai Cam
82013 0,87 095 092 0,78 Ha - song Thu Bon
82014 0.6 0.92 0.94 0.90 Bang 4. Pdnh gid két qua tinh todn xam nhdp
’ ’ ' ’ man bang chi so Nash
322 Tinh todn xém whin ma TT Diém do Séng  Chi s6 Nash
KAt . ”zn’ ;oan’xamA n QﬁAmanv ) » Chubo 0.83
. eﬂ q,ua t1n’ toa}n xam fl ap ina‘n trén co so ) Cém Lé . 0.87
két qua tinh toan thuy luc bang m6 hinh MIKE11 X e Vu Gia
A oA . 3 . Nguyén Van
cho hé thong séng Vu Gia - Thu Bon duoc trinh 3 Trdi 0,70
bay trén cac hinh tir hinh 11 dén hinh 13. 4 Cd Man Vinh 0,88
2 ] 5 T Cau bién 0,80
27 X \ Thu
20 1 6 Cam Ha Bén 0,83
=18 4
ED 8 Hoi An Hoi An 0,84
§ 14 1 Trung binh 0,82
8. 12 A
107 ——Thyc do Cé Mén p , , , .
81 e Tinh tofn C Min 3.2.3. Két qua dy bao thir nghiém
j 1 Du béo thir nghiém muc nuéc duge thuc

392015 3/31/2015 4/29/2015 S/13/2015  6/4/2015  6/252015 7242015 8212015 hién trong mua can nam 2015 bét dé‘m tr 01/01
2000 12:00 1:00 10:00  19:00 8:00 11:00 00 N j N ; o .

dén thang 31/8, tién hanh du bao thur doc lap véi
thoi gian dy kién 24 gid, 5 ngay, 10 ngay, 1
thang. Két qua danh gia theo khoang thoi gian
du kién 24 gio, 5 ngay, 10 ngay, 1 thang dugc

Hinh 11. B man thuc do va tinh toan tai Co
Madn - song Vinh Dién

trinh bay trong bénlg S B
AP ‘CHI KHI TUQNG THUY VAN
S6 thang 10 - 2017
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Bdng 5. Mirc dam bdo di bdo (thoi diém lic 7
gio va 19 gio mua can)

3.2.4. Xdy dung chuwong trinh tich hop cac
cong nghé du bao

S6 14 S6 14 Mic Nghién ctru nay da xay dung dugc cong nghé
sscp SO 20N qam bao s , O oA a i
Tram (cm) chinh x4c du bao du bio du bao dong chay can va xam nhap man cho h¢
(lan) (lan) (%) thdng séng Vu Gia - Thu Bon véi ¢t 16i 1a cac
T > ” mo dun du bao cia bd mo hinh MIKE. Giao dién
Thoi gian dy kién 24 gio ‘ .
. cua cong nghé du bao nay dugc thé hién trén
Giao Thuy 35 429 486 88 hinh 14.
Cau Lau 28 461 486 95 a. COMG NGHE DU BA0 DONG CHAY MUA CAN VA CANH BAO HAM HAN XAMN
Al Nghfa 40 410 486 84 . Hé thing mm,-nr;i Gelm 5t 5 Wy m:n Dyrbdo bdng md hioh MIKE | REtauidbio  Heuchibhmdhinh  Trogd
= o) | 1] | 1] L 1]
*BEP EYEBEPA
Camle 20 470 486 96 30| S |6 ek i, e v Sk B et
Thoi gian du kién 5 ngay
Giao Thiy 30 41 48 85 Hinh 14. Gia? diénﬁcén% nghé d@Ar bdf) ddrfg
chay can va xam nhdp man cho hé thong song
CauLau 20 42 48 87 Vu Gia - Thu Bén
AiNghia 30 42 48 87 ) )
Cimls 20 . i3 o6 Céc két qua dy béao s€ dugc xuat dudi dang
am L€ . , \ N1y
i cac ban tin duy bao nhu trong hinh 15 va hinh 16.
Thoi gian du kién 10 ngay
Giao Thuy 30 20 24 83
CauLlau 20 21 24 88
AiNghia 30 21 24 88
CamLé 20 23 24 96
BAN TIN DU BAO THUY VAN 5 NGAY
BANG 1: MUC NUGC THUC PO VA DU BAO
Pon vi: cm
Muc nudc thuc do Muc nudce du bao
STT Song Tram Hmax Hmin Htb S_?;i;\? Htb S"I?E:;t:ll
1 Vu Gia Ai Nghia 38 3.0 3.4 2.8
2 Cam Lé CamLé 0.4 0.7 0.1 0.1
3 ; Giao Thiy 13 038 1.0 038
Thu Bon
4 Cau Lau 0.6 -0.6 0.0 0.0
5 Hoi An Hoi An 0.5 -0.8 0.0 -0.1
BANG 2: LUU LUQNG DU BAO
DPon vi: m3/s
. Luu lugng du bao
STT Séng Tram —
Qtb So v6i TBNN %
1 Vu Gia Ai Nghia 2.8
2 Thu Bon Giao Thuy 14.6

Tin phat lac:
Du bao vién:

Hinh 15. Ban tin du bdo thuy van 5 ngay

TAP CHi KHI TUQNG THUY VAN
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TRUNG TAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHI TUONG THUY VAN QUOC GIA Déc lap - Tu do - Hanh phiic
PAI KHi TUQONG THUY VAN
KHU VUC TRUNG TRUNG BQ Pa Néng, ngay thang nam 2016

BAN TIN DU BAO MAN 5 NGAY

BANG DU BAO MAN

DPon vi: PSU
Man du bao
STT Song Tram "
Max Thoi gian xuat hién
1 Chm L¢ 14.4 02/07/2017 08
Vu Gia — —
2 Nguyén Van Trdi 225 10/07/2017 09
3 Cém Ha 9.2 02/07/2017 06
4 Thu Bén Céu Lau 2.0 02/07/2017 06
5 Nam gan 15.9 N 02/07/2017 06
Tin phat lac:
Du béo vién:
Hinh 16. Ban tin dy bao man 5 ngay
4. Ket luan muc dam bao du bao cao, cho thay cong nghé¢ du

Nghién ctru da thyuc hién tinh toan dong chay  bdo nay hoan toan c6 thé dwa vao du bao tac
can va xdm nhap man v4i két qua hidu chinh va  nghiép cho hé thong song Vu Gia - Thu Bon. Tuy
kiém dinh duoc danh gia bang chi sé Nash cho két  nhién, trudc khi dua vao du bao tic nghiép can
qua tot, diéu d6 chimg to cac bo thong sb ciia md  thiét phai thyc hién thém dy bao thir nghiém dé co
hinh déu dam bao d6 chinh x4c va tinh 6n dinh. thém nhitng danh gia vé chit luong du béo cua

Céc két qua du bao thir nghiém ciing déu cho  cong nghé nay.

Loi cam on: Nhém tde gia chan thanh cam on dé tai “Nghién ciru, xdy dung cong nghé du bdo dong
chay mua can va canh bao han han, xam nhdp man phuc vu van hanh diéu tiét lién ho chiva hé th(fng song
Vu Gia - Thu Bon trong mua can” da givp do dé thuc hién bai bdo nay.

Tai liéu tham khio
1. Dinh Phing Bao (2011), Dy dn “Ung dung cong nghé GIS dé xdy dung ban do chi huy phong
tranh lii lut tinh Quang Nam”.
2. DHI (2011), a modelling system for Rivers and Channels - User Guide.
3. DHI (2011), a modelling system for Rivers and channels - Reference Manual.

DEVELOPING TECHNOLOGY FOR DRY-SEASON FLOW AND SALTWA-
TER INTRUSION FORECASTING IN THE VU GIA - THU BON RIVER SYS-
TEM

Dinh Phung Bao!
'1 The Regional Centera for Hydro-meteorological Forecasting in the Central Vietnam

Abstract: The reduction in the flow will increase saltwater intrusion in the downstream, causing the
difficulty in water resource exploitation. Therefore, it is necessary to study and develop a technological
forecasting for hydrological and saltwater intrusion forecasting and warning. This paper will represent
the applications on calculation of dry-season flow and saltwater intrusion as well as development of
technological forecasting for the Vu Gia - Thu Bon river system. The simulated results for dry-season flow
from 1/1/2015 to 31/8/2015 achieved 84-96% (24-hour forecast), 85-96% (5-day forecast), 83-96% (10-
day forecast) and for saltwater intrusion from 70-88% (24-hour forecast), 65-89% (5-day forecast), 60-
89% (10-day forecast). The results showed that the possibility of applying the technological forecasting

in operational forecasting.

TAP CHi KHI TUQNG THUY VAN
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TINH HINH KHi TUQNG THUY VAN

TOM TAT TINH HINH KHi TUQNG, KHi TUQONG NONG
NGHIEP, THUY VAN THANG 9 NAM 2017

rong thang 9/2017 dd xudt hién 3 con bdo va 1 ATND trén khu vuc bién Péng, trong

z d6 hai con béo sé 8 va bdo sé 9 déu di vao khu viee déng nam Trung Quoc va khong

danh hwong dén thoi tiét nwée ta. Pang chii y nhdt la Bao sé 10 dwoc danh gid la rdt

manh dé bg vao khu vue Ha Tinh — Quang Binh va ATND dé bé vao khu vuee Quang Ninh - Hai
Phong. Tuy chiu anh huéng ciia con bdo sé 10 nhung hrong mua ¢ Trung Bé lai thap hon so véi
trung binh nhiéu nam, cing véi dé nhiét @ trung binh tai khu viee con cao hon trung binh, cé noi

cao hon t6i 2,5°C.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo, Ap thdp nhiét déi (ANTD)

Trong thang 9 ndm 2017 c¢6 03 con bao (Bao
s6 8, Bio s6 9 va Bdo s 10) va 01 ATND hoat
dong trén khu vuc bién Pong, trong d6 Bio s6 8
va Bio s6 9 déu di vao khu vuc déng nam Trung
Qudc va khong anh huong dén thoi tiét nude ta.
Dang cha y nhat 1a Bio s6 10 d6 bo vao khu vuc
Ha Tinh — Quang Binh va ATND d6 b vao khu
vuc Quang Ninh - Hai Phong, dién bién cu thé
nhu sau:

- Béo s6 10 (DOKSURI): Con bio s6 10 duoc
danh gia la rat manh d6 bo vao khu vue Ha Tinh
— Quang Binh vao trua ngay 15/9. Thoi gian c6
gi6 bdo manh cdp 7 - 8, gidt cp 11 & ving ven
bién va dat lién nude ta kéo dai trong khoang tir
07 gio dén 15 gio ngay 15/9. Trén bién, bio sd
10 dat cuong do manh nhét vé6i gi6 manh cép 13,
giat cdp 15 va khi d6 bo vao dét lién dat cap 11
- 12, giat cap 14 - 15. Cu thé thong tin vé gid
manh ciia mot sé noi nhu sau: Ky Anh (Ha
Tinh): cép 10, git cip 13, Hoanh Son (Ha Tinh):
cap 11, giat cap 15, Cam Nhuong (Ha Tinh): cip
10, giat cap 12, Tan My (Quang Binh): cép 8,
giat cp 13, Tp. Pong Hoi (Quang Binh): cip 8,
giat cap 12, Ctra Viét (Quang Tri): cép 8, giat
cép 10, Pao Con Co6 (Quang Tri): cdp 13, giat
cép 14. Cac khu vuc khéac thudc dat lién cac tinh
ven bién tir Quang Ninh dén Pa Ning déu c6 gio
manh cép 6 - 7, giat cip 8 - 9. Tir ngay 14 - 16/09
& cac tinh tir Nam Dong bang Bac Bo dén Quang
Ngdi c6 mua vira, mua to dén rat to.

TAP CHI KHI TUQNG THUY VAN

- ATND thang 9: Sang ngay 23/9 mdt ATND
d3 hinh thanh trén khu vuc bién Dong; vao chidu
ngay 24/9, ap thap nhiét d6i nam trén ving bién
phia Bong Bong Nam ddao Hai Nam (Trung
Qudc), cach bd bién Quang Ninh - Hai Phong
khoang 500 km vé& phia Pong Pong Nam.
ATNBD di chuyén nhanh, chii yéu di chuyén theo
hudng Tay Tay Béc sau Tay Béc. Dén sang 25/9
da vao téi gan bo va dén trua ngay 25/9, ATND
nam ngay trén ving bién Quang Ninh - Hai
Phong. Pén chiéu cling ngay, ATND da di vao
dat lién khu vuc Quang Ninh - Hai Phong va sau
d6 suy yéu dan thanh mot vung thap tiép tuc di
sau vao dat lién va tan dan. Do anh huong ctua
ATND tai dao Bach Long Vi (Hai Phong) va Co
T6 (Quang Ninh) da c6 gié manh cip 6, giat cip
8; trén dat lién Quang Ninh, Hai Phong, Thai
Binh, Nam Dinh di c6 gi6 gidt cip 6 - 7; ATND
trong hai ngay 26 va 27/9 da gady mua vira, mua
to tai khu vuc Béc Bo va Thanh Hoa.

+ Ndng néng

Trong thang 9/2017 da xay ra 02 dot ning
noéng tai khu vuc Trung B9, cu thé nhu sau:

- Tu 01 - 06/9, do 4anh hudng cua ria phia
Nam ranh 4p thap di qua khu vuc Bic Bo ndi véi
ving thap nong phia Tay két hop vé6i hiéu tng
gi6 phon, nén & cac tinh tir Thanh Hoa dén Phii
Yén da xay ra nang nong trén dién rong véi nhiét
d6 cao nhét trong ngay phd bién tir 35 - 37°C,
mot sd noi c¢6 nhiét do cao hon nhu: Tuong
Duong, Quy Hop (Nghé An) 37,3°C...

- T ngdy 8 - 11/9 viing nang néng lai dwoc
xudt hién tré lai tai cac tinh tr Thanh Hoa dén
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Thtra Thién Hué voi nhiét dd cao nhat trong
ngay phd bién tir 35 - 37°C, mot s6 noi ¢6 nhiét
d6 cao hon nhu Tay Hiéu (Nghé An) 37,3°C;
thanh phé Vinh 37,1°C,...

2. Tinh hinh nhiét d¢

Nhiét do trung binh thang 9/2017 trén pham
vi toan qudc déu cao hon so véi trung binh nhiéu
nam (TBNN) cung thoi ky tir 1,0 - 2,0°C, riéng
khu vuc tir Nghé An dén Quang Binh cao hon
dén 2,5°C.

Noi ¢6 nhiét d6 cao nhét 1a Huong Khé (Ha
Tinh): 38,2°C (ngay 09).

Noi c6 nhiét d6 thip nhit 1a Pa Lat (Lam
Pong): 15,3°C (ngay 07).

3. Tinh hinh mua

Trong thang 9/2017, mua xuat hién trén nhiéu
ngay tai cac tinh Bic Bo, khu vuc Tay Nguyén
va Nam B§. Riéng Trung Bo 5O ngay mua xudt
hién khong ddng déu vé thoi gian va khong gian.
Nhirng dot mua noi bat da xay ra trong thang 9
cu thé nhu sau:

- T ngay 14 - 16/9, do anh hudng cia hoan
luu bio s 10 & cac tinh tir Thanh Hoéa dén
Quang Ngii c6 mua to dén rat to véi lwong mua
phé bién tir 100 - 200 mm, khu vic tir Ha Tinh
dén Quang Tri c6 mua 200 - 300 mm, mot s6 noi
c6 mua 16n hon nhu Ctra Viét (Quang Tri) 360
mm, Tuyén Hoa (Quang Binh) 380 mm. O khu
vuc Nam Déng b@fmg Bic Bo, Hoa Binh, Son la
¢6 mua vira, mua to, ¢6 noi mua rat to voi téng
luong mua 50 - 150 mm.

- Trong ngay 26 va 27/9 do chiu anh hudng
ctia hoan luu ATND khu vue Bic Bo va Thanh
Hoa da c6 mua vira, mua to voi luong mua 30 -
70 mm, riéng khu vuc Thanh Héa c6 mua rat to,
téng luong mua phd bién trong khoang tir 70 -
130 mm.

Trong thang 9, khu vuc Tay Bic, Viét Bic
phé bién c6 tong lwong mua cao hon TBNN so
v6i cung thoi ky tur 20 - 60%. Cac khu vuc con
lai trén pham vi toan qudc hau hét déu c6 tong
lwong mua thap hon TBNN tir 20 - 50%, riéng
tai cac tinh thudc Trung Bo khu vuc tir Pa Nang
trd vao téi Binh Thuan ¢ tong lugng mua thap
hon TBNN Ién t&i 50 - 80% so véi cung thoi ky.

TINH HINH KHi TUQNG THUY VAN

Noi ¢6 lugng mua thang cao nhét 13 Bic
Quang (Ha Giang): 1043 mm, cao hon TBNN Ia
567 mm. Noi c6 lugng mua ngay 16n nhat 1a
Tuyén Hoa (Quang Binh): 374 mm (ngay 15).

Noi ¢6 tong lwong mua thang thap nhit 1a Ba
To (Quang Ngai): 40 mm, thip hon TBNN la
267 mm.

4. Tinh hinh ning

Tong s gio ning trong thang 9/2017 tai cac
tinh tor Ngh¢ An dén Binh Thuan, khu vuc phia
nam Tay Nguyén va Nam B6 phd bién cao hon
TBNN cung thoi ky. Cac noi khac hau hét thap
hon TBNN cung thoi ky.

Noi ¢6 sb gio nang cao nhit 1a Tuy Hoa (Pha
Yén): 262 gio, cao hon TBNN Ia 59 gio.

Noi ¢6 s6 gid ning thap nhat 1a Sa Pa (Lao
Cai): 95 gio, thdp hon TBNN 1a 3 gio.

TINH HINH THUY VAN

1. Bic Bd

Trong thang 9, 1d 16n d4 xudt hién trén song
Thao va song Hoang Long v6i dinh 14 ¢ muc
trén BD2, 1ii nho trén song Cau tai Dap Cau véi
dinh 1i & mic x4p xi BD1. Ngudn dong chay
trén cac song sudi déu 16n hon trung binh nhiéu
nim (TBNN) tir 20 - 100%, vuot nhiéu nhat tai
h6 Tuyén Quang va Thac Ba.

Trén s6ng Pa, muc nudc cao nhat thang 9 tai
Muong Lay la 215,14 m (22h ngay 09); thip
nhit 12 212,22 m (10h ngay 15), trung binh thang
12 214,13 m; tai Ta B myuc nudce cao nhit thang
1a 118,52 m (19h ngay 10); thap nhét 1a 107,40
m (7h ngay 9), trung binh thang 1a 116,71 m.
Luu luong 16n nhat thang dén hd Hoa Binh 1a
7890 m3/s (23h ngay 13), nho nhat thang 1a 580
m?®/s (08h ngay 21); luu lugng trung binh thang
3940 m3/s. Muc nu6e hdé Hoa Binh lac 19 gio
ngay 30/9 1a 116,72 m, cao hon cung ky nam
2016 (112,81 m) 1a 3,91 m.

Trén song Thao, tai tram Yén Bai, myuc nudc
cao nhat thang 14 31,75 m (3h ngay 17), dudi BD
3: 0,25 m, thap nhit 1a 27,60 m (22h ngay 30),
trung binh thang 1a 29,23 m, cao hon TBNN
cung ky (27,39 m).

Trén song Lo tai Tuyén Quang, muc nudc
cao nhét thang 13 20,02 m (1h ngay 10); thap
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nhit 14 16,92 m (16h ngay 30), trung binh thang
14 18,37 m, thdp hon TBNN cung ky (19,17 m).

Trén song Héng tai Ha NoOi, muc nudc cao
nhét thang 1a 7,76 m (19h ngay 12), muc nudc
thap nhat 1a 3,34 m (13h ngay 30), trung binh
thang 1a 5,30 m, thap hon TBNN (7,22 m) la
1,92 m, cao hon cung ky nam 2016 (2,48 m) la
2,82 m.

Trén song Hoang Long tai Bén Dé, muc nudc
dinh 18 dat mac 3,63 m (23h ngay 16), trén BD
2:0,13m

Ha luu song Thai Binh tai Pha Lai myc nudc
cao nhét thang 13 3,36 m (15h ngay 13), thap
nhit 1a 1,08 m (8h ngay 30), muc nudc trung
binh thang 1 2,23 m, thip hon TBNN cung ky
(2,57 m) 1a 0,34 m.

2. Trung B va Tay Nguyén

Tu ngay 14 - 17/9, trén cac song tu Thanh
Hoéa dén Quang Nam va song Sé San xuat hién
mot dot 1. Bién do 1t Ién trén song S€ San tir
0,6 - 0,8 m; tai thugng Iuu cac song ¢ Thanh
Hoéa, Quang Binh tir 6,0 - 7,5 m (riéng thuong
luu sdng Ngan Sau (Ha Tinh) va song Gianh
(Quang Binh) tir 9,5 - 10 m); cac song & Thua
Thién Hué, ha luu cac séng ¢ Quang Binh,
Quang Tri tir 1,0 - 5,5 m. Pinh I trén thugng
ngudn cac séng thudc Thanh Hoa & mirc BD1 va
trén BD1 tir 0,1 - 0,7 m; séng Kién Giang
(Quang Binh) ¢ muc BD2; song Gianh va
thuong luu song Ngan Sau trén BD2 tir 0,6 - 0,9
m (Dinh Iii trén séng Ngan Sau tai Chu Lé: 12,64
m lac 01h ngay 16, trén BD2 0,64 m, trén song
Gianh tai Mai Hoa: 5,89 m luc 22h ngay 15, trén
BD2 0,89 m)

Tu ngay 25 - 30/9, trén song Buoi, trung
thuong luu song Ma, song Cam Ly va cac song
& Ninh Thuén, Binh Thuan xuit hién mot dot 1
v6i bién do Iii tir 1 - 3,5 m, dinh 1d phd bién con
& murc thap, riéng trén song Cai Phan Rang tai
Tan My dat 37,10 m (21h ngay 24/9), trén BD2:
0,10 m; song Ly tai tram song Ly dat 27,02 m
(24h ngay 28), 6 muc BD2; song Cam Ly tai
tram Thanh Binh 832,55 m, dudi BP3: 0,45 m.

Luong dong chay trung binh thang trén céac
song pho bién thap hon tir 10 - 60%; riéng song
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song Thu Bon (Quang Nam), séng Lily (Binh
Thuan) cao hon TBNN cung ky tir 30 - 170%.

Tinh hinh hd chtra d@én ngay 01/10:

HO thity loi: Dung tich phan 16n cac hd chira
thiry loi ¢ Trung Bo va khu vuc Tay Nguyén déu
dat trung binh tir 50 - 90% dung tich thiét ké
(DTTK), nhiéu hé thudc cac tinh tir Thanh Hoa
dén Quang Binh, Binh Thuén va céc tinh thudc
khu vuc Tay Nguyén dang tran nude. Mot sé hd
& Thira Thién Hué, Quang Ngii, Binh Dinh, Pha
Yén chi dat tir 15 - 35% DTTK, riéng cac hd Tho
Son, Thén Niém, Thiém Lua, Ong Méi (Thira
Thién Hué), Hrong Mao (Quang Nam), H5 Quyt
(Quang Ngdi), Van Hoi (Binh Pinh), Dong Tron
(Phu Yén) da can nudc.

Hb thuy dién: Myuc nudce hién tai hau hét cac
hd chira & Trung Bo va khu vuc Tay Nguyén
thdp hon muyc nudce dang binh thuong (MNDBT)
tir 0,5 - 3,5 m; cac ho thip hon MNDBT tir 5 - 7
m nhu Ban V€, Vinh Son A, Vinh Son B, Song
Hinh, Pleikrong, Ialy; mot s6 hd thip hon
MNDBT tir 10,5 - 32,5 m gdm A Vuong, Song
Tranh 2, Kanak, Ham Thuan.

3. Khu vee Nam B§

Trong thang, myc nudc song Ciru Long, song
Sai Gon chiu anh huéng cua 2 dot tridu cuong
manh. Muyc nudc cao nhit thang, trén song Tién
tai Tan Chau: 3,29 m (ngay 23/9), trén song Hau
tai Chau Pdc: 2,89 m (ngay 23/8) déu thip hon
TBNN 0,4 m; myc nudc tai cac tram ha luu song
Cuu Long, song Sai Gon 6 muc BD2 - BD3.

Trong thang, trén song Déng Nai tai Ta Lai
xuat hién 3 dot dao dong nho, myc nudce 16n nhat
thang tai Ta Lai 111,9 m (ngay 5/9).

KHi TUQNG NONG NGHIEP

Thoi tiét thang 9 nhin chung khong thuc sy
thuan loi cho san xuit nong nghiép. Tuy nén
nhiét cao hon TBNN, s gio ning va do am
khong khi & muc xdp xi hodc dao dong xung
quanh gia tri TBNN nhung do anh hudng cua
cac dot mua 16n va con bio s 10 vao trung tudn
thang 9 da gay thiét hai ning né cho kinh té - xa
hoi n6i chung va san xuat nong nghiép noi riéng,
dic biét 1a cac tinh Bac B va mién Trung.

Con bdo s 10 d3 d6 bo vao vao cac tinh mién
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Trung, day duoc coi 13 con bdo manh nhét trong
vong nhiéu ndm qua gdy thiét hai niang né cho
cac tinh ven bién, dic biét la vung tam bao tir Ha
Tinh dén Quang Binh. Tuy nhién, cong tac du
bao va phong chdng bdo dd dugc trién khai kip
thoi, chinh xac gop phan han ché mirc do thiét
hai do bio giy ra. Theo thong ké so bo, con bio
s6 10 da lam thiét hai 17,8 nghin ha lua, 14,4
nghin ha hoa mau, 48,1 nghin ha cay an qua, 13
cay cong nghiép va 13,4 nghin ha di¢n tich nubi
trong thuy san bi ngap, hu hong. Cuy thé:

Tai Ha Tinh: San xuét néng nghi¢p bi ngap
va hu hong 332 ha lua; 1.642 ha rau mau; 1.531
ha cy an qua; 1.337 ha nu6i trong thiy san; 308
phuong tién tau thuyén, 18.303 ha ciy lam
nghiép d6 giy.

Tai Nghé An: San xuat nong 1am nghiép chiu
thiét hai ndng né v&i 494 ha lta mua bi d, giy;
2.725ha ng6 va rau mau cac loai bi hu hong,
468,37 ha nudi trong thuy san bj thiét hai. ..

Tai Thanh Hoa: V& nong nghiép, 1am nghiép,
loai thiét hai 70% tro 1én gom lua gan 350 ha;
ngd hon 50 ha, cay an qua 123 ha.. cay lam
nghiép gy d6 1,5 ha, cay ngap mat 1,4 ha; Co
hon 257 ha thuy san bi thi¢t hai trén 70%; Bén
canh do, c6 hon 100 gia suc chét, hon 4.000 gia
cAm bi chét va cudn troi.

Tai Quang Binh: V& nong 1am nghiép, dién
tich hoa mau, rau mau bi thiét hai 1a 1.978,1 ha,
dién tich trong ciy hang nam la 3.207 ha; dién
tich cay trong 1au nam 1a 2.069 ha; dién tich cay
cao su bi gay, d5126.610 ha... S6 gia stic bi chét,
cubn troi 13 2.640 con, gia cAm 13 315.273 con

Tai Quang Tri: 48,5 ha lua va hon 360 ha hoa
mau hu hai. Dién tich cy trong lau nim (cao su,
hé tiéu) bj anh huong 3.273,86 ha , mot sé dién
tich cdy trong 1au nam (sin, tir, tia, dau, ngo, ..)
bi bao tan pha: 582,4 ha, cay an qua tap trung:
142 ha.

Tai Thira Thién Hué: toan tinh con ¢6 583 ha
lua hé thu chua kip thu hoach c6 kha nang bi
ngap, hu hai.

Nhiém vy trong tdm cua nganh tréng trot
trong thang la cham soc, thu hoach lua mua &
mién Bic va thu hoach lta hé thu, gieo trong lta
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thu dong, lta mua & cac tinh ¢ cac tinh phia
Nam. Tinh dén cudi thang 9, ca nudc da gieo cay
dat 1.571,7 ngan ha ltia mua, bang 98,7% so Vi
cung ky ndm trudc. Dén nay, tai cac dia phuong
phia Béc, da cho thu hoach dat trén 76 nghin ha.
Ning suét [ta mua trén nhitng dién tich da thu
hoach udc dat 50,3 ta/ha, tang 0,4 ta/ha so cung
ky. Cac tinh mién Nam gieo cdy lua mua dat
435,5 ngan ha, bang 98,1% cung ky. Cing véi
gieo cdy lia mua céc tinh phia Nam da thu hoach
dat gan 1.757,7 ngan ha lta hé thu, bang 99,6%
cung ky niam trudc va chiém 91% dién tich
xudng gidng. Nang sudt wdc tinh binh quan trén
dién tich thu hoach dén thoi diém nay cua cac
tinh phia Nam dat khoang 54,7 ta/ha.

1. Poi voi cay lia

+ Lta mua: Tinh dén cudi thang 9, ca nudc
da gieo cdy dat 1.571,7 ngan ha lta mua, bang
98,7% so voi ciing ky nam trude. Phan 16n dién
tich lta mua tap trung & cac tinh mién Béc véi
1.136,2 ngan ha dién tich gieo cdy, bang 99%
cung ky, trong d6 Pdng bang séng Hong di co
ban két thuc gieo cdy, dién tich gieo cdy dat
543,2 ngan ha, bé'mg 99,4% cung ky. Nguyén
nhan chinh cta sy sut giam 1a do chuyén doi dat
laa sang dat phi nong nghiép dé xay dung cac
cong trinh thuy loi, co so ha tang... (3,9 nghin
ha), hodc chuyén sang trong cdy hang nim khac
(2,8 nghin ha), cay lau nam (1,5 nghin ha) va
chuyén sang nuéi trong thuy san (1,7 nghin ha);
nhiéu dién tich trdng laa bi boé hoang do kho
khan trong khau tudi tiéu va thiéu lao dong (2,4
nghin ha), do dau vu mua nhiéu, gy ngap tng
(1,3 nghin ha); ngoai ra la do cac nguyén nhan
khac nhu chuyén d6i mua vy, chuyén sang dat
phi 1am nghiép... (5,6 nghin ha).

Dén nay, tai cic dia phuong phia Bic, lta
mua sém dang giai doan do dudi — thu hoach, lta
mua trung dang giai doan dong gia - trd, lia mua
mudn dang giai doan dung cai - lam dong, dién
tich da cho thu hoach dat trén 76 nghin ha. Nang
suit lua mua trén nhiing dién tich da thu hoach
uoc dat 50,3 ta/ha, tang 0,4 ta/ha so cung ky. Tuy
nhién, do anh huéng ciia mua béo lién tiép trong
qua trinh gieo cdy va sinh trudng, nén du udc
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ning suat [ta toan vu mua nim nay sé kho c6 thé
tang cao.

Céc tinh mién Nam dang tiép tuc gieo cdy,
tinh dén cudi thang 9 dién tich gieo ciy dat 435,5
ngan ha, bang 98,1% cung ky.

+ Liia hé thu: Tinh dén cudi thang, dién tich
gieo cdy lua hé thu ca nudc udc dat 2.101,2 ngan
ha, trong dé tap trung chii yéu ¢ cac tinh mién
Nam, dat 1.930,2 ngan ha, tang 0,3% so vdi cung
ky nam trude, riéng ving Dong bang séng Ciru
Long (PBSCL) dat 1.651,8 ngan ha, giam 0,5%
s0 voi ciing ky. Hién cac dia phuong mién Nam
dd thu hoach dat gan 1.757,7 ngan ha, bang
99,6% cung ky nam trude va chiém 91% dién
tich xudng gidng, trong d6 ving PBSCL thu
hoach dat 1.530,6 ngan ha, bang 98,6% cing ky
va chiém 93% dién tich da gieo trong. Nang sut
udc tinh binh quan trén dién tich thu hoach dén
thoi diém nay cua céc tinh phia Nam dat khoang
54,7 ta/ha.

Nhu vay, mic du thoi tiét thuan loi hon cing
ky nhung két qua san xuat ltia vy hé thu tai cac
tinh DPBSCL khong tang trudng nhu ky vong. Vu
Heé thu 2017 khong bi nhiém man truc tiép
nhung thd nhudng tai mét sé dia phuwong van
chua dap tmg duge nhu cau phat trién cua laa do
d6 man, du lugng phén trong dat van cao.

+ Lua thu dong: Tinh dén cudi thang 9, cac
tinh DPBSCL di xudng gidng dat 629,9 ngan ha
lua thu dong, giam 3,3% so vdi cung ky nam
trude. Vu thu dong nam nay, tinh hinh thoi tiét
dién bién phuec tap, sdu bénh co thé gay hai trén
dién rong nén dé tranh thiét hai, nhiéu tinh da
chu dong xa 1ii vao rudng dé ting cuong luong
phu sa, nham 1am cho dat mau m& giam dich
bénh cho vu sau. Bén canh do, dy bao nam nay
1 dau ngudn ting cao, nén nguoi dan dugc
khuyén céo chi trong lta vio nhiing noi c6 dé
bao chic chin, nhitg noi khong an toan thi tuyét
dbi khong gieo trong. Vi vay, dién tich gieo
trong vu lta thu dong 2017 ¢6 kha ning giam so
v6i nam 2016. Hién laa dang phat trién kha t6t,
sau bénh gay hai khong dang ké. Pén cudi thang
dién tich lua da thu hoach chiém khoang 34%
dién tich xubng gidng, ning suét toan vu udc dat
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51,9 ta/ha, tang 1,2 ta/ha so cung ky nam trudc.

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

+ Cay hang nam:

Ngoai viéc thu hoach ltia hé thu va gieo trong
lta thu dong, mua, cac dia phuong tiép tuc trién
khai viéc gieo trong cac cay mau luong thuc
khac. Do anh hudng cua mua bao, ngap Uing trén
dién rong nén tién do gieo trong rau mau thap
hon ciing ky. Tinh dén cudi thang dién tich gieo
trdng cac cay mau luong thuc ca nudc udc dat
1.607 ngan ha, giam 1,6%; trong d6 dién tich
ngod dat 1,034.6 ngan ha, khoai lang dat 101,7
ngan ha, san dat 461,3 ngan ha. Hién ba con
néng dan céac tinh phia Bic dang duoc khuyén
céo ddy nhanh tién d¢ gieo trong cady mau cho
kip thoi vy trén nhitng dién tich lta khong c6 kha
nang phuc hdi do ung ngap sau dot mua lii vira
qua. Dién tich gieo trong ciy cong nghiép ngin
ngay ca nudc dat 487,8 ngan ha, giam 4,1% so
voi cung ky nam trudc, trong do6 dién tich lac
uoc dat 182,3 ngan ha; dién tich dau twong dat
67,4 ngan ha; thudc 14 dat 17,5 ngan ha; mia dat
220,5 ngan ha, va dién tich rau, dau céc loai
951,6 ngan ha.

+ Cay lau ndm:

Téng dién tich gieo trong ciy 1au nim 9 thang
dau nam udc dat 3366,8 nghin ha, tang 1,54% so
nam 2016, trong d6 nhom cdy an qua tang
2,97%; nhém cay gia vi giam 1,22%; cac nhom
cay khac déu ting nhe.

Cay an qua: san lugng tang nhe, san lugng
x0di udc tang 10,7%; san lugng chudi udc ting
8,7%; san lugng thanh long udc ting 15%; san
luong cam tang 12%; san lugng quyt tang 6%;
san lugng chanh udc tang 8,7%; san lugng budi
udc tang 6,6%. Riéng san luong nhém nhan, vai
giam nhiéu do thoi tiét khong thuén loi khi ra
hoa. Trong do: san lugng nhan ude giam 2,9%;
san lugng vai giam 23,3% so véi cung ky.

Cay cong nghiép lau nam: Trong nhirng nam
gan ddy cac dia phuong tiép tuc phat trién cac
gidng ché, ho tiéu cho ning suat, chat luong cao;
Trong niam 2017, do nhiéu dién tich cay lau nim
dén ky cho san pham nén san luong cac ciy
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PAC TRUNG MOQT SO YEU TO KHIi TUQNG

” Nhiét d§ (°C) Dj 4m (%)
thr TEN TRAM Trung | Chuén Cao nhat Thap nhat Trung | Thip
tw binh sai | Trune | Tuvét .| Trung | Tuyst . binh | nhat | Ngay
binh | adi | N2 | pinn | agi | NEW
1 |Tam PBuong 239 2.0 | 27.8 | 30.5 24 21.4 | 20.7 1 89 61 29
2 |bién Bién 26.1 14 | 315 | 345 19 234 | 22.2 14 84 54 29
3 |SonlLa 2521 1.5 | 30.6 | 33.8 19 | 22.3 | 20.5 13 83 52 29
4 |SaPa 19.7 | 1.6 | 229 | 26.1 28 17.7 | 16.1 23 92 65 1
5 |[Lao Cai 284 | 2.1 | 329 | 355 18 | 25.7 | 24.0 16 85 52 25
6 |Yén Bai 28.1 1.7 | 322 | 343 2 255 23.5 20 88 58 28
7 |Ha Giang 27.6 1.1 32.5 | 35.1 25 249 | 23.6 15 88 57 14
8 |Tuyén Quang 2841 19 | 32.6 | 35.0 19 | 255 | 235 11 84 59 24
9 |Lang Son 27.0 | 1.8 [ 320] 339 28 | 244 | 218 17 87 56 28
10 |Cao Béng 27.1 1.6 | 32.8 | 35.6 28 244 | 233 16 88 55 24
11 [Thai Nguyén 28.4 1.5 | 325 | 345 28 26.0 | 23.8 11 86 58 24
12 |Béc Giang 283 1.0 | 32.6 | 35.1 28 | 26.0 | 23.0 11 87 58 14
13 |Phu Tho 279 1.0 | 322 | 34.6 2 254 ] 232 17 89 59 19
14 |Hoa Binh 28.4 19 | 33.0 | 364 2 259 | 24.1 17 85 56 2
15 |Ha Noi 293 | 2.1 33.0 | 36.7 2 26.9 | 24.5 16 82 50 2
16 |Tién Yén 279 1.6 | 32.0 | 345 17 | 25.7 | 242 | 28 88 63 17
17 |Bai Chay 283 | 1.5 | 317 33.7] 20 | 259 | 233 10 86 57 14
18 |Phu Lién 28.1 1.3 | 32.0 | 34.0 28 256 | 22.6 10 91 68 13
19 [Thai Binh 28.6 1.6 | 32.2 | 345 2 25.8 | 24.1 13 89 60 28
20 |Nam Dinh 2871 1.2 | 32.8 | 352 18 | 259 | 24.1 17 87 58 21
21 |Thanh Hoa 28.6 | 2.2 | 322 ] 36.0 10 | 262 | 244 25 87 60 2
22 |Vinh 294 | 26 | 333|374 9 26.8 | 24.7 15 82 46 9
23 Déng Hoéi 29.1 2.1 32.9 | 36.0 4 26.4 | 23.5 15 83 52 8
24 |Hué 28.1 1.0 | 33.5 ] 35.8 3 24.8 | 23.5 16 85 54 1
25 |ba meg 289 | 1.6 | 33.6 | 36.2 5 254 ] 23.6 14 79 51 2
26 |Quang ngai 29.0 1.7 | 343 | 36.5 5 253 | 24.0 1 82 55 12
27 |Quy Nhon 29.5 1.3 | 33.2] 353 2 27.0 | 244 22 77 49 2
28 |Play Cu 238 | 1.5 | 288 | 31.2 10 | 20.8 | 19.7 11 88 60 10
29 |Budn Ma Thuot 256 | 1.7 | 309 | 32.5 7 2241 212 | 23 84 56 20
30 |PalLat 1971 09 | 248 | 264 5 16.7 | 15.3 7 90 61 5
31 |Nha Trang 28.9 1.4 | 32.7 | 36.2 16 26.0 | 24.6 1 79 46 16
32 |Phan Thiét 28.2 1.3 | 32.6 | 36.5 12 25.6 | 24.4 25 83 42 12
33 |Ving Téu 288 1.6 | 325 345 18 | 26.2 | 23.1 19 80 58 7
34 |Tay Ninh 28.1 1.4 | 33.0 | 34.7 8 25.1 | 23.6 19 86 54 6
35 |T.P H-C-M 29.0 | 2.2 | 34.1 | 36.0 5 258 | 22.3 14 78 48 28
36 [Tién giang 285 1.8 | 33.0 ] 35.0 3 25.8 | 23.6 19 84 53 30
37 |Can Tho 272 04 | 31.8 | 352 8 24.8 | 24.2 19 81 45 9
38 |Séc Trang 28.0 1.1 324 | 34.2 18 252 | 23.5 25 84 51 18
39 |Rach Gia 2871 09 | 315 | 33.8 10 264 | 23.5 19 82 60 10
40 [Ca Mau 28.3 14 | 323 | 34.0 1 257 | 23.2 25 81 55 1

Ghi cha: Ghi theo cong dién khi hdau hang thang

(LC: Thi xa Lai Chau cii)
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CUA CAC TRAM THANG 9 NAM 2017

Lwong mwa (mm) Llr(_rl(llgnl:[:))c hoi Gid ning S6 ngay

] ] Songaylien | SO | ) | Gi6 tay kho
Tépg Chuan Ca9 Ngay tuc ngay T(")r}g Ca9 Ngay Tépg Chuan néng Mua

SO sai | nhat Kho‘ng C(') m(;(; s0 | nhat sO sai Nhe | Manh Dong | phun

mua | mua

285 86 67 9 3 16 | 22 41 3 19 | 131 | -28 0 0 13 0
184 23 75 5 4 5 16 59 3 27 | 156 | -15 0 0 11 0
102 | -53 24 20 3 5 17 57 3 19 | 172 -6 0 0 15 0
238 | <95 [ 121 | 16 3 13 22 29 3 2 95 -3 0 0 7 0
378 | 137 | 116 7 3 8 17 89 4 13 | 164 2 1 0 13 0
365 77 98 11 3 4 18 68 4 14 | 161 | -11 0 0 18 0
376 | 134 | 79 4 3 6 18 56 3 17 | 157 -9 0 0 16 0
262 48 59 11 3 4 17 46 2 2 170 | -11 0 0 16 0
103 | -61 34 16 3 4 17 51 3 14 | 176 -5 0 0 11 0
140 | -17 39 4 4 7 17 ]| 43 2 28 | 155 -17 1 0 15 0
234 -4 46 4 3 3 16 75 4 20 | 149 | -41 0 0 14 0
279 73 47 1 3 5 16 63 4 14 | 141 | -60 0 0 16 0
287 68 169 | 16 3 3 16 | 47 3 19 | 140 | -43 0 0 17 0
186 | -157 | 90 16 4 5 15 53 4 24 | 159 -7 0 0 15 0
267 2 104 | 16 3 5 17 75 4 2 98 -63 1 0 10 0
318 | 43 92 16 5 5 13 51 5 15 | 157 | -12 0 0 12 0
264 | -51 | 101 9 4 5 17 65 5 15 | 154 | -31 0 0 16 0
303 4 77 25 5 4 14 | 41 3 19 | 161 | -19 0 0 22 0
262 | -82 50 14 5 4 16 | 42 2 20 | 159 | -21 0 0 15 0
389 41 98 30 3 6 17 71 4 24 | 147 | 31 0 0 17 0
488 84 | 142 | 16 3 6 16 64 4 10 | 159 -5 0 0 13 0
291 | -199 [ 135 | 15 5 4 13 82 6 9 203 51 6 0 11 0
455 10 | 289 15 12 4 11 91 6 2 228 53 1 0 8 0
217 | 256 | 123 | 15 6 5 11 57 3 11 | 225 29 1 0 9 0
198 | -152 | 85 14 13 2 5 93 5 3 244 82 5 0 6 0
101 | -181 | 52 14 4 4 13 69 3 12 | 231 31 1 0 8 0
101 | -144 | 61 22 7 4 7 111 6 15 | 260 58 1 0 4 0
230 | -130 [ 53 15 2 9 23 45 2 1 168 33 0 0 16 0
195 | -103 | 48 30 4 5 18 62 3 16 | 203 41 0 0 18 0
271 | -19 56 27 3 14 [ 22 38 2 9 163 22 0 0 11 0
72 -95 38 19 12 3 8 114 7 16 | 253 48 2 0 5 0
98 -92 | 26 13 9 4 14 90 7 12 | 246 | 45 1 0 8 0
201 | -13 40 22 7 5 15 97 5 9 225 | 40 0 0 5 0
237 | -81 56 19 5 11 20 68 3 6 200 3 0 0 10 0
440 | 113 | 78 30 2 9 20 89 4 3 167 5 7 0 11 0
170 | -75 46 30 4 10 17 71 3 4 195 18 0 0 18 0
223 | -50 66 5 3 5 16 71 4 18 | 208 | 41 1 0 10 0
319 47 72 22 2 7 19 57 4 18 | 179 | 33 0 0 11 0
224 | -76 39 29 5 5 18 81 4 14 | 198 34 0 0 8 0
291 | -57 | 45 25 3 7 17 64 4 18 | 135 | -11 0 0 12 0
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Hinh 1: Ban d6 chuan sai nhiét do thang 9 - 2017 so véi TBNN (do C)
(Theo coéng dién Clim hang théang)
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Hinh 2: Ban do6 ludng mua thang 9 - 2017 (mm)
(Theo coéng dién Clim hang théang)

TAP CHI KHI TUQNG THUY VAN
S thang 10 - 2017



UY VAN

-

Y

TINH HINH KHI T

UQNG TH

L10T wpu 6 Supyy 10p 191yu dpyy dy pa opg :yuy

B Jok | 3521 J0EL @ MTH{M\\ 3501 E|
B ’
VN‘ o5 d & o:%
.~ egbugni] "@d ‘
oL Q\MW - o @
S B
*}
L0 - LUGO/TT Pﬂ_ o ”
—— 5 0~ LTG0 ’
Nal . T 2Bd ~1g  (HNSYoa L)
¢ L " & () gsoeg”
L0 - LI/GO/ET es Dl
. 0L0 - LU/GOL
L0 - LI/60/S0 "
MOz
(oH2N9)
6 S 0Bg
10 - LT/60/$0

[ UEL -1 T/60/L0

Swon Sunay uea {nyy Swon gy \

oeq (] UIE) SUnIL, Ay

He (I} 48 I5EL JoEL 3521 et 5L okt 3500 ook L]

MNOL

MSL

NOZ

N5Z

wine

TAP CHi KHI TUQNG THUY VAN

S6 thang 10 - 2017




TINH HINH KHi TUQNG THUY VAN

trong van dat kha. San lugng hd tiéu udc ting
9% so véi cung ky nam trudc; san lugng che bup
udc tang 1%; san luong cao su ude tang 3,9%;
san lugng ca phé udc tang 1,8%; riéng san lugng
diéu giam 28% so nim 2016 do xuat hién suwong
mu trong dot ra hoa nén nhiéu dién tich bi mét
tréng.

- Tai Hoai Buc ngd chin hoan toan, sinh
truong trung binh trén nén dat qua am. Cam ra l4
moi, sinh trudng trung binh trén nén dat qua am.

- Lac va dau tuong ¢ Yén Dinh dang ra qua,
sinh truong kém do qua 4m va mua 16n lam chét
cay.

- Ché 16n bup hai & Mdc Chau, Pha Ho; nay
chdi & Ba Vi. Ché sinh truong trung binh dén kha
trén nén dat 4m dén qua dm.

- Ca phé Eakmat trong giai doan hinh thanh
qué, sinh truong tot trén nén dat am. Ca phé qua
chin & Xuan Loc, sinh trudng trung binh trong
iéu kién dat qua 4m.

3. Tinh hinh sau bénh

Theo Cuc Bdo v¢ thuc vat, trong thang 9 mot
s6 dich bénh hai lta c6 dau hiéu giam manh so
v6i ciing ky ndm ngodai va tap trung chi yéu &
cac tinh phia Bic va mot s tinh & phia Nam bao
gém: Bénh dao 6n 14 hai laa, bénh dao 6n co
bong hai lua, bénh bac 14 hai lua va bénh sau duc
than hai lua; Tiép tuc gia ting so v&i ciing ky
nam ngoai nhu bénh rﬁy nau hai laa, bénh lun
soc den, bénh dao 6n hai 14, bénh dao 6n cd
bong. Riéng mot s6 bénh nhu: Ry nau, RLT hai

TAP CHI KHI TUQNG THUY VAN

laa, bénh lan soc den hai lta, khd van hai la co
dau hiéu gia ting manh so vdi cung ky nim
ngodi. Cu thé:

- Bénh dao 6n 14 hai Itia dién tich nhiém 9,217
ha, tap trung cha yéu & cac tinh phia Nam.

- Bénh dao 6n ¢ bong hai laa dién tich nhiém
13,032 ha, dién tich nhiém & cac tinh phia Nam.

- Dién tich lta bi nhiém bénh bac 14 hai lua
50,848 ha, dién tich nhiém bénh tap trung & cac
tinh phia Nam, phia Bic.

- Sau dyc than hai lua dién tich nhiém chu yéu
tap trung & céc tinh phia Bic.

- Rﬁy nau, RLT hai lta dién tich nhiém bénh
1én t6i 67,661 ha, dién tich nhiém nang hon 2000
ha, tip trung & cac tinh Bic Bo, phia Nam.

- Dién tich laa nhiém bénh lin soc den 18,712
ha, trong d6 mat tring 2,789 ha tip trung & cac
tinh: Quang Binh, Nghé An, Quang Tri, Nam
Dinh, Hai Phong.

- Sau cudn 14 nho hai laa dién tich nhiém
375,983 ha trong d6 dién tich nhiém ning
135,011 ha. Dién tich nhiém tap trung chu yéu ¢
céc tinh phia Bic.

- Bénh kho van hai lta dién tich nhiém
214,250 ha, dién tich nhiém ning 197,623 ha,
dién tich nhiém chu yéu ¢ cac tinh khu IV.

Ngoai ra mot s6 bénh nhu ¢ buou vang hai
lua, bénh vang lun, lun xoén 14, lem 1ép hai lua
dién tich nhidm c6 gia ting nhung ko dang ké,
dién tich nhiém trung binh tir 1000 - 1,500 ha.
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BAI BAO KHOA HQC

TOM TAT TINH HINH MOI TRUONG KHONG KHI VA
NUOC THANG 6 NAM 2017

1. Moi trwong khong khi (Bui va nuwéc mua)

Tram
Ciic HaNgi  ViétTri  Pa Ning Thanh phd
Yéu to Phwong  (Lang) Ho Chi Minh
. @ 2 (&) (C)] (6))
Bui lang tong cong
. - 1,35 6,15 6,78 3,32 12,57
(Tan/km”.thang)
pH 6,00 6,40 6,40 6,35 6,23
Do dan dién  (uS/cm) 8,9 17,7 8,8 232 20,2
NH," (mg/1) <0,03 <0,03 0,11 0,08 0,54
NO5y (mg/1) 0,66 0,47 0,47 <0,10 0,27
SO4* (mg/1) 1,11 1,49 0,91 1,03 1,44
Cr (mg/1) 1,02 1,29 0,80 1,36 1,11
K" (mg/1) 0,11 0,10 0,22 0,19 0,40
Na" (mg/1) 0,11 0,73 0,37 0,93 0,80
Ca*" (mg/1) 1,13 1,80 0,68 2,88 1,53
Mg** (mg/1) 0,11 0,25 0,11 0,23 0,16
HCOs (mg/1) 0,61 3,66 0,61 9,15 6,10

2. Moi trwomg nwde
2.1 Nudc song - ho chira

Yén Ha Bén Bién Nha Hoa Tri

Bai Noi Binh Hoa Be Binh An

(6) (7 ®) (&) (10) (11) (12)
Hb

Hong Hong  Kinh  Dong Sai Hoa Ho
Thay Nai Gon Binh  Tri An

Yéu to

Nhigtdo  (°C) 289 274 29,0 29,4 29,8 28,6 29,1
Téng sit (mgl) 0,33 0,52 0,48 0,90 5,08 0,54 2,71

SO~ (mg/l) 7,40 7,49 6,62 232 7356 3,89 1,96
cr (mg/) 1,78 1,83 1,62 3,91 301 1,48 3,76
HCOy (mg/l) 6832 1061 1098 2342 3221 9638 3221

Pokiem  (me/l) 1,120 1,740 1,800 0,384 0,528 1,580 0,528
by cimg  (me/l) 1,124 1,665 1,814 0,365 1,722 1,529 0,359

Ca’" (mg/!) 1400 23,01 2542 451 1038 21,57 445
Mg*' (mg/l) 517 628 6,63 1,70 14,63 551 1,67
Si (mg/l) 556 597 6,22 2,12 278 6,53 6,01

TAP CHi KHI TUQNG THUY VAN
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2.2 Nwoc bién

Tram Hon Dau Bii Chay Son Tra Viing Tau

Yéu td 13) (Bii tim - 14) (15) (16)

Nhiétdo  (°C) 30,4 -31,3 30,2 - 30,8 31,8 -30,2 27,3-273
NH;"  (mgN/l) 0,189 - 0,185 0,191 - 0,185 <0,016 -<0,016 0,089 -0,078
NO;  (mgN/) 0,178 - 0,172 0,185-0,178 0,237 - 0,279 0,085 - 0,137
NO,  (mgN/)  <0,005-<0,005 0,006 - 0,006 0,009 - 0,008 0,003 - 0,003
PO,  (mgP/) 0,029 - 0,027 0,035 - 0,030 0,005 - 0,008 0,006 - 0,017
Si (mg/1) 2,01 -2,01 2,00 - 2,01 1,15-1,13 1,39-0,79
Cu (mg/1) 0,0037 - 0,0041  0,0031-0,0025  0,0278 - 0,0265  0,0035 - 0,0037
Pb (mg/1) 0,0037 - 0,0031  0,0023-0,0019  0,0105-0,0098  0,0083 - 0,0084
pH 7,50 - 7,60 7,60 - 7,80 8,00 -8,00 7,94 - 7,82
Do min (0/00) 9.9 -16,2 21,5-22.9 21,0 - 18,0 31,3-308
Chu thich:

(1) Mura tong cong tir ngay 05 thang 06 nam 2017 dén ngay 12 thang 06/2017 & tram khi
twong Ciic Phwong (pH do tai Phong thi nghiém sau khi nhdn dwoc mau).

(2) Mua tong cong tir ngay 05 thang 06 dén ngay 12 thang 06/2017 & tram khi twong Ling
(pH do tai Phong thi nghiém sau khi nhén dwoc mau).

(3) Mua tong céng tir ngay 05 thang 06/2017 dén ngay 12 thang 06/2017 ¢ tram khi twong
Viet Tri (pH do tai Phong thi nghiém sau khi nhan dwoc mdNu).

(4) Mua tong céng tir ngay 05 thang 06 dén ngay 12 thang 06/2017 & tram khi twong Pa
Nang.

(5) Mura tong cong tir ngay 29 thang 05 dén ngay 05 thang 06/2017 & tram khi twong Tén Son
Hoa.

(6,7,8 9 10) Mau lcfy tai tram thuy van luc 7h00 ngay 15/06/2017.

(11, 12) Mau ldy & thwong luu ddp hic 7h00 ngay 15/12/2016.

(13) S6 ddu la trng voi ky triéu kém (7h00 ngay 27/06/2017) ¢ tang mdt; s6 sau la tng voi ky
triéu cuong 18h00 ngay 26/06/2017) ¢ tang mt.

(14) S6 ddu la trng voi ky triéu kém (7h00 ngay 26/06/2017) ¢ tang mdt; s6 sau la tng voi ky
triéu cuong (18h00 ngay 25/06/2017) 6 tang mdt.

(15) S6 dau la iing véi ky triéu kém (17h25 ngay 26/06/2017) ¢ tang mat; s6 sau la g voi
ky triéu cieong (09h37 ngay 26/06/2017) 6 tang md.

(16) S6 dau la irng véi ky triéu kém (20h40 ngay 25/06/2017) ¢ tang mat; s6 sau la g voi
ky triéu cueong (13h20 ngay 25/06/2017) 6 tang mdt.

Nhan xét

Moi truong khong khi:

- Ham luong cac chat trong nudc mua tuong dbi thap hon cac thang mua kho.

Moi truong nudc:

- Nudc song - hd: Ham lugng cac chat trong nudc song - hd chira twong doi thap. Tai tram
Nha Bé ham luong cac chét (C', SO, Ca?*, Mg?") cao do nudc bi nhiém min.

- Nudc bién: Ham lugng cac chit twong ddi thap. Tai tram Son Tra ham luong Cu, Pb cao
hon cac tram khac.
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