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TICH HQP VAN DE BIEN POI KHi HAU
VAO QUY HOACH PHAT TRIEN KINH TE - XA HOI
QUA PANH GIA MOI TRUONG CHIEN LUGQC
-AP DUNG CHO TINH THUA THIEN HUE

Ting Thé Cwong, Tran Thuc va Trin Thi Digu Hing - Vin phong B Tai nguyén va Méi trudng

hoach phat trién théng qua dénh gic méi trwong chién heoc ciia tinh. Phirong phap

déanh gid tinh dé bi ton thirong két hop véi phirong phép tinh trong sé bat can bang
duoc ap dung d@é danh gid hiéu qua cila viéc tich hop. Tinh toan diroc thire hién cho diéu kién hién
tai va dén nam 2020.Hidu qua cua viéc tich hop dwoc danh gid bcing cdch so sanh tinh dé bi tén
thirong trong hai tricong hop: (i) chi thuc hién cdc gidi phap trong danh gid méi truong chién lirpe
nhung chira xét dén van dé BDKH; va (ii) tich hop vin dé BPKH vao cée ndi dung ciia danh gid
méi trieong chién liroc. Két qud cho thdy, néu khdng tich hop vdn dé BDKH vao quy hoach phdt trién
kinh té - xd héi (KTXH), tinh dé bi tén thuong ctia 7/9 huyén thi déu & mike cao dén rét cao, dic biét
1é cdc huyén Phong Dién, Quang Bién va thi xa Hirong Tra. Khi tich hop van dé BDKH vio quy
hoach phat trién KTXH qua danh gia méi truong chién luoe, mirc @3 dé bi tén thuong cua Tinh da
gidm rét nhiéu, chi con 4/9 huyén, thi c6 mirc dé 6n thiong cao.

Tir khéa: BPKH, ton thuong, tich hop, ddnh gid méi trieong, chién lirpc phat trién kt - xh.

Vn dé bién déi khi hdu (BPKH) ciia tinh Thira Thién - Hué duwoc tich hop vio quy

1. Mé dau

Tich hop vén d& BDKH vao quy hoach phét
trién KTXH gitip 1am ting hidu qua st dung
ngudn lyuc tai chinh va con ngudi hon viée chi
thuc hién cac bién phap Gng ph6 mét cach déc
1ap, tach roi vi cac hoat dong phét trién. Viéc
ludng trnirde vin d& BDKH, cac tac dong c6 thé
xay ra trong tuong lai trong qué trinh quy hoach
s& lam giam b6t cac chi phi dé xir 1f hau qua cia
céc tic dong tiéu cuc. Nghién ctru nay da tién
hanh tich hop vin d& BPKH vao quy hoach phat
trién qua d4nh gi4 méi trudng chién luge (OMC)
tai tit ca cac khau ctia qué trinh x4y dung PMC,
tir sang loc dén hoan thién béo cdo va gidm sat.
PMC gilip phéan tich, danh gid tic dong cua
BDKH dén céc quy hoach phat trién va tac dong
cha cac quy hoach phét trién dén BDKH, thong
qua d6 dé xuét cac bién phap tmg pho can duge
tich hop vao quy hoach phat trién [4]. Phuong
phap danh gia tinh d& bi ton thuong dugc &p
dung dé dénh gia hidu qua cia viéc tich hop.
Phwong phép dénh gi tinh d& bj ton thuong c6
trong sb dwoc ap dung dé cung cip két qua truc
quan, gitip nha quéan 1i d& phan dinh dugc khu

Ngudi doc phan bién: TS. Thai Thi Thanh Minh

vue, linh vire d& bi tdn thwong cén dwoc Iuu ¥
trong qué trinh ra quyét dinh dau tw. Nghién ctru
tich hop vén d& vin ¢& BPKH va danh gia tinh
d& bi tdn thuong duoc thuc hién ddi voi tinh
Thira Thién - Hué & diéu kién hién tai, cho ndm
2020 [4, 5, 6] va cho trudng hop thuc hién quy
hoach da tich hop van @& BPKH trong twong lai.

2. Phan tich bao cdao danh gid méi truong
chién lwogc tinh Thira Thién-Hué

Thira Thién - Hué thudc ving kinh té trong
diém (KTTb) mién Trung, c6 mirc ting trudng
kinh t& kha cao, giao luu kinh t& manh trong khu
vuc va ¢6 dong gbp quan trong vao muyc tiéu phat
trién KTXH cta ving. Trong nhitng nim gén
day c6 nhiéu yéu t6 mai tac dong dén qua trinh
phat trién KTXH cia Tinh. Dé danh gia dugc céc
yéu tb tac déng va dam bao qué trinh phat trién
KTXH ciia Tinh, Thira Thién - Hué da xay dung
Quy hoach téng thé phét trién KTXH dén nam
2020 v6i ba phuong 4n phét trién va bo céo
DMC dbi véi Quy hoach.

Béo cédo DMC tép trung vao ba vn dé chinh:
(1) Lam r6 mot s vAn dé trong ba phuong 4n
phét trién dugc dé xudt; (2) Nhimmg anh huéng

TAP CHI KHI TUQONG THUY VAN
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t61 moi trudng khi thure hién quy hoach; (3) Mot
s6 giai phap bao vé méi trurong, dic biét 1a cac
gidi phép nham han ché nhitng tic dong tiéu cuc
ctia mot s6 nganh cdng nghiép.

Véi quan diém tang truéng kinh té gin véi bao
vé moi trudng @ phét trién bén vimg, béo cdo
bMC da xac dinh cic muc tiéu trong thoi ky quy
hoach gdm c¢6 5 thanh phan chiu tic dong chi yéu
14: dAt, nude mét, nude ngim, khéng khi va hé sinh
thai. Muc tiéu cu thé 1a: (1) Bao vé méi trudng cac
ving sinh thai, tranh 6 nhiém ngudn nude, bao vé
rimg ngép man, hé sinh thai dAm pha; (2) Xu I
100% nudc thai tir cac khu @6 thi, cong nghiép va
lang nghé; thu gom va xtr 1i chét thai rén ciia cac d6
thi, khu cong nghiép tép trung; (3) Phong, chong
va han ché sy suy kiét va 6 nhidm tai nguyén va tac
hai do thién tai bdo lut giy ra.

Béo cdo BDMC d3 uwéc tinh véi mfrc tdng
trudng 1% s& din dén mirc 6 nhidm ting gip doi.
Tir @6 dé nghi lya chon phuong 4n 2, tip trung
phat trién cac nganh cong nghiép ngay trong nim
nim dau tién, phét trién cong n0h1ep va dich vu
¢6 trong diém, chu trong g phat trién khu vuc ddm
phé ven bién, mot trong nhitng khu vuc Chlu dé
bi ton thuong do BDKH. Tuy nhién, van dé
BDKH chura duge xem xét day du. Béo cdo chua
xét dén cac tac dong ciia khi hau dén KTXH hién
tai, chua ddnh gié tic dong trong tuong lai va cac
d6i twong dé bi tén thuong, do d6 chua dé ra
phuong an phu hO’p img pho véi BDKH.

3. Tich hop vén dé BPKH qua DMC

Dé xéc dinh duge hiéu qué cua viéc tich hop
vén d& BPKH vao quy hoach phét trién KTXH
qua DPMC, nghlen clru da so sdnh két qua dénh
gla tinh dé bi ton thuong cho cac truong hop: (1)
biéu kién hién tai; (2) Piéu kién dén nam 2020;

(3) Thyc hién quy hoach phat trién KTXH dén
nam 2020 nhung chua tich hop vén dé BPKH
thong qua DMC; va (4) Thuc hién quy hoach
phat trién KTXH dén nim 2020 c6 tich hop van
d& BPKH thong qua DMC. Phuong php danh
gi4 tinh d& bi tén thuong (IPCC, 2007) duorc ap
dung, két hop véi phuong phap tinh trong sb bat
cén bano [3].

3.1. Panh gia tinh dé bi tén thwong trong
diéu kién hién tai

Phuong phép trong sb bat cén bing dugc ap
dung trong tinh ton céc chi sb vé do phoi truéde
hiém hoa (E - exposure), 40 nhay cam (S - sen-
sitivity) va nang luc thich ting (AC - adaptation
capacity). Chi sb dé bj tén thuong (VI - Vulner-
ability Index) duoc x4c dinh 1a m6t ham cua E,
SvaAC: VI=f(E, S, AC) [5]. Trén co s& tinh
toan cy thé, c6 thé danh gid dugc nguyén nhan
lam ting hay gidm gi4 tri ctia chi s6 d& bj tén
thuong hodc so sanh gifta cac khu vuc va céc
phuong an khac nhau.

Két qua tinh todn cho thdy trong diéu kién khi
hau hién tai cting véi thuc trang phét trién KTXH,
tinh Thira Thién - Hué c6 mitc d& bi tdn thuong
cao dbi véi tac dong cua BPKH. Céac huyén
Phong Pién, Quéng Pién va thi xa Huong Tra la
nhiing noi c6 E cao nhét. Cac huyén Pha Loc, Pht
Vang va Quang Pién 13 nhitng noi cé S cao nhét
(hmh 1); Cac huyen nay ciing 1a nhiing huyén dé
bi ton thwong nhit trusc BDKH i tren dia ban tinh
Thira Thién - Hué. Hai huyén mién nti Ia A_LuO‘l
va Nam Déng tuy c6 ning lyc thich ung khéng
cao nhung khong bi phoi bay va nhay cam truée
nguy co nude bién dang, vi thé mirc d6 da bi tdn
thuong thip hon cac khu vuc khéc (hinh 2).

1.00 7
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Q.70 i
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BT F PhG K A Ludi L Nam
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Hinh 1. Gid tri ciia cdc chi sé E, §va AC trong diéu kién hién tqi
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3.2. Pdnh gid tinh dé bi ton thwong trén co
s& quy hoach phdt trién KTXH dén nim 2020
Véikich ban phat trién KTXH nam 2020 c6
xét dén BPKH, sb huyén thi c6 mirc phoi bay
cao trudc nguy co ngip ting 1én, mirc 46 nhay
cam ciing ting (hinh 3). Do kha néng thich img

Hinh2. Mirc dg dé bi tén thurong trong diéu
kién hién tai

chura thay ddi kip theo sy phét trién KTXH
cling nhu BDKH nén chi s6 d& b tdn thwong
ctia toan tinh cling nhu cta timg huyén, thi
trong tinh déu & mirc rét_ cao, gi4 tri ciia chi sb
d& bi tn thuong cao hon nhiéu so véi kich ban
hién tai, trir hai huyén mién nti 14 A Luéi va
Nam Pong (hinh 4).

Bitn T Dien © Huong

E Pho
Vang

e
" S
= AC

. Pty H A Lardn EL MNam
Lo Ding

TR
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Thisy

Hinh 3. Gid tri ciia cdc chi 6 E, Sva AC tai thoi diém nam 2020

Theo kich ban BDKH va mr6c bién dang dén
ndm nim 2020 muyc nuée bién & khu vire Thira
Thién - Hué c6 thé dang 9 cm [1]. Mirc d6 ngap
lut cta tinh Thira Thién - Hué s& thay d6i kha
nhiéu so véi thoi ky nén. Hon nita, viéc thuc hién
quy hoach co s& ha tAng nhr hé théng dudng,

dién, kénh, dé s€ lam cho muc d§ phoi tai hiu
hét cac huyén, thi d8u rit cao. Vi thé, murc do ton
thirong ciia toan tinh Thira Thién - Hué s& rit
cao, tac dong ctia BDKH dén KTXH ngay cang
nghiém trong hon (hinh 4).

Hinh 4. Mirc d dé bi t6n thuong tai thoi diém
nam 2020
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3.3. Panh gid tinh dé bi ton thuwong khi thyc
hién cdc bién phap trong danh gia moi truong
chién legc nhung khéng tich hgp vin dé bién
ddi khi hiu

Phén tinh todn ndy duoc thuc hién dé danh
gi4 mirc 6 giam tinh d& bi tén thwong khi thyc
hién cac bién phap trong PMC nhung chua tich
hop vén & BPKH. Két qua cho théy, tuy rang da
4p dung mot sb bién phap dé xuit trong PMC

nhung tinh d& bi tdn thuong ciia cac huyén vin
& mirc rat cao. Mitc d6 d& bi tdn thurong ctia toan
tinh Thira Thién - Hué d& giam xudng & mirc cao
(hinh 6). Gi4 tri cia céc chi s& phoi bay, nhay
cam cfing nhu kha ning thich ung thay a6i
khong nhiéu so véi khi chua thie hién PMC
(hinh 5). Hiéu qua cua cac giai phap trong DMC
db6i v6i vigc giam tinh d& b tdn thwong 12 khong
cao.
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Hinh 5. Gié tri ciia cdc chi s6 E, S va AC tai thoi diém nam 2020,khi dé thuc hién PMC nhung
chua tich hop BDKH

Hinh 6. Mic 33 dé bi ton thuwong khi thyc hién
cac bién phap trong PMC nhung chua tich hop
BPKH

3.4. Tich hop vin dé bién doi khi hiu vio quy

‘hoach phat trién kinh té - x4 hpi tinh Thira Thién

- Hué qua danh gia moi truong chién lwgc

Vin d& BDKH diroc xem xét va tich hop bao
gdm: thuc trang BPKH, xu thé bién ddi ciia-cac
yéu t6 khi hiu trong twong lai, tic déng cua
BDKH dén phit trién kt - xh, tinh d& bj tdn thuong
d6i véi BDKH va cac giai phap tmg pho.

Nhing ndi dung cu thé duoc d& xuét tich hop
vao quy hoach phat trién kt - xh ctia tinh Thira
Thién - Hué théng qua PMC gbm: Ting cudng

TAP CHI KHI TUONG THUY VAN

cdng tac tuyén truyén, gido duc, ning cao nhin
thitc va trach nhiém v& BPKH [6] ; Trong rimg
ngdp man, rimg phong hd ven bién, dAm phs;
Trdng rimg d4u ngudn tai cc x& ving nii; Nang
chp mang Iui quan tric tdi nguyén vi mdi
trirdmg; Trang bi xe thuyén, thiét bi y té cip cim,
so ctru luu d6ng (trén thuyén, xe dic ching) dé
{mg pho tinh trang khén cAp do thién tai, BDKH.
Céc chi tiéu cu thé duoc d& xuét didu chinh gdm:

- Dan dén nhim gidm mét d6 dan sb tai céc x3
ven bién ctia huyén Phong Pién, Quéng Pién, Pha
Vang; di dan ra khdi nhitng khu dang bi sat 16.

- Cling cb, b sung céc tuyén d8 ven bién, ven
song, nang cao d§ cua dé song dé chju dugc 1ii cao
8,06 m véi tn sudt 5%, &8 bién c6 db cao tir+1,2
mdén+1,5m;

- Téng dién-tich rimg ngédp mén, g phong
ho tai huyén ven bién, dic biét tai Pha Vang 1én
thém 800ha;

- Phin dAu nang tudi tho trung binh chia ngudi
dan théng qua viéc ting cuong cac hoat dong y
té, chim séc sirc khoe, ting s6 co s y 8 tai cac
huyén thi;

- .Tang chiéu dai dudng dwoc bé tong hoa

S6 thang 06 - 2015



nham phuc vu t6t cong tac tng phé véi BDKH,

ting khoang 20% tai cac huyén Phong Dién, -

Huong Thuy, Nam Pong, 2 - 10% tai cac huyén
thi con lai;

- Phin diu 100% ho dan dugc sir dung dién
sinh hoat;

- Tang sb truomg hoc va dua ndi dung BDKH
vio giang day; ting ty 18 biét doc biét viét 1én t6i
thiéu 80% dén sb;

- Tang s6 lwong ngudi dan dugce tiép can In-
ternet...

Két qua cho théy khi tich hop vén @& BDKH
vao quy hoach phat trién kt - xh théng qua PMC,
s6 luong cac huyén thi c6 mirc tbn thirong rét cao
va cao d4 gidm (4/9 huyén thi). Mitc 40 nhay cam
d3 giam nhidu & mot s6 huyén thi va kha ning
thich tmg ciing d4 ting 1én & hau hét cic huyén

Hinh 7. Mirc dg dé bi ton thirong ciia cdc
huyén thudc tinh Thira Thién - Hué trong diéu
kién quy hoach phat trién KTXH da thuc hién

DMC c6 tich hop BDKH

4. Nhén xét vé hiéu qua ciia vige tich hop
vAn dé BBKH qua PMC

So sanh chi sé dé bi ton thuong gifta cac
trudng hop tinh toén cho thdy & diéu kién hién
tai, mirc do tdn thuong cta nén KTXH cia tinh
Thira Thién - Hué & mitc cao, sb cac huyén, thi
& mirc tdn thrrong cao 14 7/9 huyén, thi dong dan
va c6 mirc phat trién kinh té cao.

Tinh dén ndm 2020, theo quy hoach phat trién
KTXH cta Tinh trong bdi canh BDKH, Thua
Thién - Hué rat dé bi tdn thuong. Mirc d& bi tbn
thuong ctia tiing huyén, thi 1a cao nhét trong kich
ban nay (7/9 huyén, thi), cao hon nhidu so véi

—_—

NGHIEN CUU & TRAO BOI

kich ban hién tai, trir hai huyén mién ndi.

Néu quy hoach phét trién KTXH cta Tinh c6
xét dén cac giai phap trong bio cdo PMC nhung
chua tich hop vén dé BDKH thi mirc tdn thuong
ctia toan Tinh ciing chi giam xuéng mirc cao, sb
huyén, thi & mirc tdn thuong rét cao khong thay ddi.

Tich hop vin d& BDKH vao quy hoach phat
trién KTXH cta Tinh théng qua PMC c6 hidu
qua 10 rét trong viéc gidm tinh d& bi tn thuong
cta toan Tinh cling nhu cia timg huyén, thi (hinh
8). S6 cac huyén, thi bi ton thuwong rat cao va cao
da giam (4/9 huyén, thi). Mttc 46 nhay cam da
gidm nhiéu & mot s6 huyén, thi va kha ning thich
{tng cling d3 ting 1én & hiu hét cic huyén, thi.
Diéu nay cho thiy, néu cac bién phép thich ting
BDKH duoc thyc hién diy di thi s& giam mirc
d6 dé bi tdn thuong va hd trg cho phét trién bén
viing cta Tinh.

5. Két luan

BDKH va nuéc bién dang tic dong manh dén
cac ving bién va duyén hai Viét Nam. Tich hop
vAn dé BDKH vao quy hoach phat trién KTXH
6 ¥ nghia quan trong nhdm giam thidu nhiing
tn that v& kinh t& va x4 hoi. PMC 14 cbng cu
hitu hidu dé d4nh gié téc dong cia quy hoach dén
méi trerdong va tic ddng ctia moi truong dén quy
hoach. Tuy nhién, hau hét cac PMC déu chua
xét dén vAn dé BDKH, vi thé chua dua ra cac
giai phap tng pho véi BDKH trong hién tai cling
nhu trong tuong lai. Viée tich hop van dé BDPKH
vao quy hoach phat trién KTXH théng qua PMC
13 rit cAn thiét 4 d4nh gia tc dong ctia BDKH,
d& xuit nhitng giai phap phi hop @mg phé voi
BDKH va giam tinh d& bi tdn thuong d6i véi
BDKH. Viéc tich hop cén duge thue hién trong
céa qua trinh xay dung va thuc hién DPMC.

Tich hop van d& BPKH vio quy hoach phat
trién KTXH thong qua PMC da dugc nghién
cfru va kién nghi cho tinh Thira Thién - Hué. Qua
viéc danh gia tinh dé b ton thuong, nghién ciru
da cho thayhiéu qua ctia viéc tich hop vén dé
BDKH vao quy hoach phat trién KTXH. Néu
quy hoach phat trién KTXH chua tich hop vin
dé BPKH, muc d6 tén thuong cta tinh Thira
Thién - Hué 12 rit cao. Khi quy hoach dugc tich
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hop vn dé BDKH théng qua DPMC thi mirc ton  tich hop vin & BDKH vio quy hoach phat trién
thuong da giam 6 rét. Do phét trién KTXH va  KTXH thi cic nd Iuc phét trién c6 thé bi can trd
BDKH la nhimg qua trinh tit yéu, néu khong  hodc khong hiéu qua./.

Tinth Thiza Thién
Hus

TX.Huong Thiiy - TX. Huong Thiy

Thuec trang phdt trién KT-XH trong diéu kién khi  Truong hop thec hién quy hoach phat trién ’KZZXHdé'n
hdu hién tai 2020, chuea thiee hién PMC va chuea xét dén BDKH

TP Hué : B TP. Hué
TihThinThitn 7, Byl Tinh Thira Thién -]~
Hué - Phong Bien Hui - |

.Phong Bién

H.Nam D\'mg;g _MH. Quing Ditn H.Nam Bong - /\ 4 _3H. Quing bién

I
7 TX.Huong Tra H.ALudi'; TATX Huong Tra

“H.Pli Vang HPWLOS ™ == Pl Vg

TX. Hwong Thiy

TX. Huong Thiy

Trwong hop quy hoach phat trién KI-XH dén nim T uong hop quy hoach phdt trién KT-XH dén ndm
2020, thuc hién DMC va chiea tich hop BDKH 2020, thye hién DMC va da tich hop BDKH

Hinh 8. So sdnh sy thay d6i mikc d dé bi ton thwong giita céc treong hop
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INTEGRATION OF CLIMATE CHANGE ISSUES INTO
STRATEGIC ENVIRONMENTAL ASSESSMENT FOR
THUA THIEN - HUE PROVINCE

Tang The Cuong, Tran Thue and Tran Thi Dieu Hang
Office of the Ministry of Natural Resources and Environment

Abstract: Climate change issues in Thua Thien Hue province are integrated into socio-economic
development planning by integrating them into provincial Strategic Environmental Assessment re-
ports. Vulnerability assessment methods in combination with unequal weights are used to evaluate
the effectiveness of the integration. Evaluations have been made to current conditions and up to
2020. Effectiveness of the integration is assessed by comparing vulnerability in two cases: (i) the per-
formance of the measures developed in Strategic Environmental Assessment without the considera-
tion of climate change issues; and (ii) integrating climate change issues into the Strategic
Envirenmental Assessment. The results showed that without integration of climate change issues
into the socio-economic development planning, vulnerability of 7/9 districts was at high to very high
levels, especially in the districts of Phong Dien, Quang Dien and Huong Tra town. With the inte-
gration of climate change issues into socio-economic development planning using Strategic Envi-

ronmental Assessment, the level of vulnerability of the province has decreased significantly, only
4/9 districts were at high level of vulnerability.

Key words: climate change, vulnerability, integration, strategic environmental assessment, socio-
economic development
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PANH GIA KHA NANG SU DUNG CAC CHI SO HAN
PHUC VU GIAM SAT VA DU BAO HAN HAN
TREN KHU VUC TAY NGUYEN

Trwong Pire Tri®®, Nguyén Vin Thing @ vi Nguyén Ping Mau @
) Cyc Khi trgng Thiy vin va Bién doi khi hau
@Vién Khoa hoc Khi tugng Thuy van va Bién doi khi hau

bc%ng chi s6 chudn héa gidng thity (SPI), chi 56 khé han (K) va chi 56 ti chudn (TC) trén

Bdi bdo trinh bay két qua thir nghiém danh gid kha nang nam bat diéu kién khé han

khu viee Tdy Nguyén. Két qua nghién citu cho mét 56 thdang (tir thang 12/1997 dén
thang 3/1998) trong mdt dot han han dién hinh do tac dong cua hién tuwgng El Nino cho thci'y chi sé
K ¢6 mite dé 6n dinh va phadn anh diéu kién khé/han phit hop hon. Trong khi do, chi s6 SPIva TC
vén com nhiéu diém chia thue sy phit hop véi thiee 16. Piéu ndy cé thé la chi sé SPI va TC chi tinh
todn diéu kién khé/han do lwong muea. Trong khi chi 56 K ¢6 tinh dén ca tac dong cua lirong béc hoi
d@én diéu kién kho/han. Pé phuc vu cong téc gidm sét va duw bdo han héan trén khu viee Tdy Nguyén,
cdn thiét phdi tién hanh nhiéu nghién ciru cho cdc truong hop han han dién hinh khdc.

Tir khoa: Han han, giam sat, canh bado, dy bao

1. Pit van aé

Han han 1a hién tugng mua thiéu hut nghiém
trong, kéo dai, lam gidm ham lugng 4m trong
khong khi va ham lugng nuée dudi dat, 1am suy
kiét dong chay séng sudi, ha thép muc nuGc ao
hd, muc nude trong cac ting chita nudc dudi dat
[3, 4]. Hay noi céach khac, han han chinh la mot
trong sb cac hién tugng khi hau cuc doan. O Viét
Nam, han han dugc xem 1a mot thién cd tAn suét
xay ra nhidu thir ba sau lii lut va bdo. C6 thé 1a do
din bién x4u cua cac hién tuong thoi tiét cuc
doan, din dn han han véi tan suit ngdy cang gia
tang. Trong do6, khu vuc Tay Nguyén la mét
trong nhimg khu vic c6 tan suét x4y ra han cao,
tac dong nghiém trong dén kinh té - xa hoi, moi
trudng.

Trén khu virc Tay Nguyén, han nhiéu tir thang
12-2. Trong céc thang han, tAn suét han rit cao &
nhiing noi mua it (Ayunpa) vé rit thip & nhiing
noi mua nhiéu (Bao Loc, Pik'Néng), trén céc
dia diém gidp ranh v&i Nam B [4]. Theo s6 liéu
thong ké thoi ki 1960-2008, s6 nam bi han 12 36
nim chiém 73,5% véi mic d¢ khac nhau (han

TAP CHI KHI TUONG THUY VAN

vu dong xuén 13 ndm, vy mua 11 ndm, vy he thu
12 nam) [1].

Dic biét han hén trim trong trén dién rong
vao dong xuan 1997/1998 véi anh hudng cua El
Nino hoat dong manh ky luc (v6i SSTA tai
Nino3.4 dat gia trj 2,69°C) tir thang 5/1997 &én
théang 4/1998 (hinh 1) din dén tinh trang han han
nghiém trong trong trén khu vuc Tay Nguyén va
nhiéu ving & nudc ta [3, 4]. D& d4nh gia kha
ning nam bat dugc didu kién kho han trong thoi
ki hoat ddng manh cta El Nino trong thoi ki
1997-1998, & day, chung toi tdp trung vao danh
gi4 chi sé SPI, K va TC.

2. Phwong phap nghién ciru

Trong tai liéu v& han han ctia T8 chirc Khi
twong Thé giéi (WMO), c6 t6i khoang 60 dinh
nghia khac nhau vé diéu kién kho han dua trén
mdi quan hé giita cac didu kién khi twong thiy
van. T ndm 1980, d& c6 tGi hon 150 khai niém
khéc nhau v& han. Tuy nhién, tyu trung cac dinh
nghia déu dugc dua ra dya trén tinh trang thiéu
hut mua trong mét thoi gian twong d6i dai.

Ngudi doc phan bién: PGS. TS. Nguyén Viét Lanh
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Hinh 1. Dién bién SSTA tai khu viec Nino 3.4 thoi ki 1997-1999 [13]

Trong nghiép vu giam sat, canh bao va du bao
han hén, cac nuée trong khu vuc va trén thé gioi
thudng st dung céc chi sb han han nham thé hién
didu kién nay. Tuy nhién, mirc 6 pht hop va kha
ning ing dung cla cac chi s6 cho cac khu vue
khéc nhau 12 khac nhau. G déy, chi s6 han dugc
hidu 12 mot dang lwong hoa gia tri dé bidu dién
trang thai chung cta diéu kién khé han tai diém
do. Viéc str dung céac chi s6 han gitp cho viéc
truy@n tai céc thong tin v& di thuong khi hiu dén
ngudi st dung d& dang hon va tao diéu kién cho
c4c nha khoa hoc danh gia dinh luong cac di
thudng ndy duéi dang cudng d6 thoi gian, tinh
1ap lai va su lan rong theo khong gian.

Viéc theo doi su bién dong gia tri cia céc chi
s6 han han s& gitp ta xac dinh dugc sy khoi dhu,
thoi gian kéo dai cling nhu cuong dd han. Theo
WMO, chi s6 han 13 mdt chi sb lién quan dén
tich lily tAc dong cta su thiéu hut d6 4m trong
thoi gian dai va bit thuong [9]. Nhu vy, ¢6 thé
hiéu chi s& han han 13 ham cia céc bién don nhu
luong mua, nhiét d9, bdc thoat hoi, dong chay,...
M>i chi sb déu c6 wu diém nhuge diém khac
nhau va mdi nude sir dung céc chi s& phit hop
véi diéu kién nude minh. Trong qué trinh nghién
ctru han, viée x4c dinh cic dédc trung cta han la
hét strc cAn thiét, nhu x4c dinh su khai dau va
Kkét thic han, thoi gian kéo dai han, pham vi mé
rong clia han, mac do han, tAn sult va mdi lién
hé gitta nhitng bién ddi ctia han v6i khi hju [6].
Do &6, cac chi sb han han phtt hop cho khu vuc
14 lya chon pht hop cho viée nim bét va thé hién
cac dic trung han han nay.

Nbi bét 1én trong nghién ctru han trén quy mé

toan ciu 14 nghién ciru ctia Niko Wanders [7].
Trong cOng trinh nay, tdc gid da phén tich wu
diém, nhuge diém ctia 18 chi sé han han bao
gf)m c& chi s6 han khi twong, chi s6 han thuy vén,
chi sb d6 Am r6i lua chon ra céc chi s6 thich hop
@& 4p dung phén tich cac dic trung ctia han hén
trong 5 ving khi hau khac nhau trén toan chu:
vung xich dao, ving khé han cuc, ving nhiét do
4m, ving tuyét, ving dia cuc. Nhidu nghién ctru
cho thiy sy giam hrong mra déng ké di kém véi
su tdng nhiét d6 s&€ lam tdng qua trinh béc hoi,
ghy ra han han nghiém trong hon [8].

O nude ta, chi s6 kho han (K), chi sb 4m (A)
va chi sb ti chuén (TC) di dwoc tmg dung trong
d4nh gia cac ddc trung han han trén céc ving khi
héu [4]. Chi sb SPI ciing dwgc nghién ctu tng
dung dé x4y dung cac mé hinh théng ké du bao
han hén va thé hién cc dic trung han hén trong
qua kht [2, 6]. Nam 2008, chi s6 K, SPI, TC, chi
s6 thiéu hut luong mua (D) va chi s6 kho han
thue té (EDI) ciing duoc tmg dung dé x4y dung
ban do dic trung han han va thiéu nudc trén khu
vuc Tay Nguyén va Nam Trung B [8]. Pé danh
gia xu thé bién d6i cac dic trung han han trong
qué khir va dy tinh trong twong lai, chi s6 han
tich liiy, K va SPI dugc st dung [2, 5, 7].

Trong nghién ciru nay, ching toi s€ tp trung
vao danh gid thir nghiém kha ning nim bat va
mb ta diéu kién kho han thoi ki tir thang 12/1997
dén thang 3/1998 trén khu vuc Tay Nguyén.
Phén cip mitc 6 kho/han trong nghién ciru ndy
nhu trong bang 1. Danh sach cdc tram quan tric
duoc sir dung trong nghién ctru duoc trinh bay
nhir trong bang 2.

TAP CHI KHI TUQNG THUY VAN
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Bdng 1. Phdn cdp han theo céc chi sé [7]

SP1 K TC
Phén cip han | Khoéng gié tri SPI Phén cap han Khoang gia tri K Phén cap han  [Khoang gi4 tri TC (%)
Bit dau han Bit d4u han Bat dau han
A q - + < : +2 : N -+
(thiéu nuéc) 0,49+ 0,25 (thiéu mrée) 1+2 (thiéu nuéc) 75+100
Han vira -0,99 +-0,5 Han vira 2+4 Han vira 50+75
Han ning -1,44 +-1.0 Han niing 4+7 Han ning 25+ 50
P . Han rét ning dén Han rét ning dén
Han rdt ning -199+-1,5 rat nghiém trong >7 rat nghiém trong <25
Han rat
| nghiém trong <20
Bdng 2. Danh sdch cdc tram dugc sit dung trong nghién ciru
Tram Tinh Tram Tinh
Kon Tum Kon Tum M’Drak Dic Lic
Dic Td Kon Tum Bubén HS Dic Lic
Plei Ku Gia Lai Pic Nong Déc Néng
Ayunpa Gia Lai Dalat Lim Dbng
AnKhé Gia Lai Lién Khuong Lam Ddng
Buén Ma Thudt Pic Lic Béo Loc Lim Ddng

Céc chi s6 14n lwot duge x4c dinh va phan cép
diéu kién kho han nhu sau:

Chi sb SPI dugc tinh todn don gian bang sy
chénh léch ctia lugng gidng thiy thuc té R (tdng
lugng mua tuén, thang, mua, vu thuc té) so vol1
trung binh nhiéu nim va chia cho @ 1éch chuin
cua lugng mura trong thoi ky tuong ting:

spr=2=%
o2

Chi 56 kh6 han K duoc tinh dya vio ti 18 giita
phan chi (bdc hoi) va phén thu (lvong mua) cla
can can-nudc:

Chi s6 ti chudn mwa TC dugc tinh theo cong

thitc sau:

TC =£x100%
R

Trong do: R« 14 lwong mua thoi ki R (thang,
mua, vy, ndm,...); 14 lwong mua trung binh nhidu
nam hodc trung binh theo thdi ki chudn 30 nim
cung thoi ki.

3. Két qua va thao ludn

Theo két qua tinh toan cho thang 1/1997, chi
s& SPI thé hién diéu kién 4m w6t (chi s SPI tir
0,25 dn 0,5) trén mét phan dién tich phia bic khu
vuc Tay Nguyén (Kon Tum); trén cac khu vuc khéc
diéu kién kho han & mitc d6 nhe (bt d4u han).
Trong khi d6, cic chi s6 K va TC d&u cho thdy
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khé han tir mitc 6 bat ddu thiéu nuéc dén han
han trén hau hét khu vic Ty Nguyén. Trong do,
chi s6 K con cho cho théy kho6 han & mirc d6 han
niing & phia bac khu vire. Nhur vy, c6 thé thdy co
su khong théng nhit giita cac chi sb trong viéc
md ta diéu kién kho han trén khu vue nay vao
thdng 12/1997. Dic biét 14 trén khu vuc phia bic
Ty Nguyén, trong khi chi s6 K va TC mb ta
diéu kién han han, nguoc lai chi sé SPI lai cho
thay didu kién 4m w6t (hinh 2).

Vio théang 1/1998, trong khi céc chi sé K va
TC déu cho théy diéu kién han han (han vira dén
han rat nang), chi s6 SPI lai cho théy diéu kién
4m w6t & phan 16n dién tich phia Bic; chi c6 khu
virc phia Nam (cé4c tinh Pik Lik, Dik Noéng va
Lam Déng) 13 cho thdy diéu kién kho/han, tuy
nhién murc 4o kho/han khéng nghiém trong bing
céc chi s6 K va TC (hinh 2).

Tén tai su khong théng nhét kha rd rang trong
mb ta phan bd theo khong gian diéu kién khd/han
vao thang 2/1998 giita cac chi s6. Chi sé SPI cho
thay diéu kién 4m u6t & muc kha cao trén da
phén dién tich khu vuc, dic biét 1a trén khu vuc
Gia Lai, Pak Lik va Lam Ddng, v6i chi sé SPI
c6 gia tri trén 1. Kha twong ddng voi chi sb SPI,
chi s6 TC ciing cho thdy diéu kién &m uét & cac
khu vuc Gia Lai, Pak Lik va Lam Pdng. Tuy
nhién, chi s§ TC lai cho diéu kién khé/han ning
hon chi s& SPI & cac khu vuc khac. Nguoc lai v6i
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hai chi s SPI va TC, chi s K lai cho thiy diéu kién
khd han & mifc d0 tir bit diu han dén han ning trén
khu virc Tay Nguyén (hinh 2).

TAt c& cac chi 6 han han déu cho thdy su trong
dbng kh4 tét trong viéc nim bét va mb ta phan bd
theo khong gian diéu kién kh6/han vio théng
3/1998. Tuy nhién vin tdn tai s chua théng nhét
nhau v& mutc @ khé han gifta céc chi s6 theo cac
ngudng phén cip han han. Trong d6, chi sb SPI
md ta diéu kién han vira dén han ning trén da ph?m
dién tich khu vuc, riéng mot phﬁn dién tich phia
tay khu vire Kon Tum - Pk Lk va khu vuc Dik
Nong — Lam Pong c6 didu kién kho han & mic
ning. Cling nhur chi s6 SPI, chi s6 K ciing cho théy
didu kién han vira d@n han nang trén hiu hét khu
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vuc, riéng mot phan dién tich khu vuc Dik Lik
tdn tai didu kién han rat ning. Khac véi hai chi
sb K va SPI, n}t’IC d6 han rét ndng vao thang
3/1998 dugc thé hién theo chi 56 TC (hinh 2).

Nhu vay c6 thé nhan thdy su bit ddng nhét
kh4 13 rang gifta cac chi s§ trong viéc nim bt
didu kién kho han trén khu vuc Tay Nguyén
trong thoi ki nghién ctru. Chi s6 K cho thiy diéu
kién kho han xay ra tir thang 12/1997 dén théng
3/1998. Chi sb SPI chi thé hién diéu kién
kho/han dang chii y vao céc thang 12/1997 va
théang 3/1998. Chi s5 TC thé hién diéu kién kho
han xay ra vao hu hét cac thang, riéng thing
2/1998 lai c6 diéu kién 4m w6t & khu vuc Gia Lai
va Pik Lik.

12/1997 1/1998

2/1998

SpPl

TC

Hinh 2. Két qua tinh todn cdc chi s6 SPI, chi 6 khé K va ti mua TC cho khu viec Tdy Nguyén vao
cac thang 12/1997-3/1998
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Thue t diéu kién kho han theo nhw phan tich
& trén thi xay ra trén khu vuc Tay Nguyén kha
ning né trong cac thang ndy. Nhu vay c6 thé thiy,
v6i phén cip han hén duoc sir dung, chi ¢6 chi sb
K 12 kha phtt hop véi diéu kién thuc t&. Chi s§ SPI
thi c6 mic d6 han thAp hon déng ké so véi thuc té.
Chi sb TC lai cho diéu kién han han chua thire sur
phtt hop vao thang 2/1998. Piéu nay c6 thé 12 do
cac chi s6 K va SPI chi dugc tinh todn tir hrong
mua. Trong khi d6, chi s§ K c6 tinh dén anh
huong do béc hoi. O mot goe dd nao d6, chi sb
SPI hoan todn c6 thé md ta duoc didu kién han
hén trén khu vuc nay phit hop hon néu ngudng
phén cAp han hén duoc x4c dinh lai.

4. Két luan

Nghién ctru chi duge thuc hién cho mét sb
thang trong mot dot han han dién hinh. Ngoai ra,

céc ddc trung va didn bién ctia han han 14 hét st
phirc tap, do vay, @€ phuc vu cong tac giam sat va
du bao han han trén khu virc Ty Nguyén theo cac
chi s6 nay, can thiét phai thuc hién cac nghién ciru
v6i céc trudng hop han han dién hinh khac va cin
phéi phan cAp lai ngudng han hén theo cac chi sb
nay riéng cho khu vyc Ty nguyén.

Buéc dau nghién ctru cho thiy, didu kién kho
han trén khu vyc Tay Nguyén phin nao duoc thé
hién théng qua céc chi s§ duge d@& cép. Tuy
nhién, chi s6 K c¢6 mirc 6 én dinh va phi hop
v6i didu kién thyuc t& hon. Trong khi d6, chi sb
SPI ndm bét didu kién kho han thip hon dang ké
so v6i thuc té. Pidu nay 12 do chi sb K cé tinh
dén sy chénh léch gifta hrong béc hoi va lwong
mura, trong khi chi s6 TC va SPI chi tinh dén
luwgng mua.
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ASSESSMENT OF DROUGHT INDICES FOR DROUGHT
MONITORING AND FORECAST IN THE HIGHLANDS
CENTRAL REGION .

Truong Duc Tri®V, Nguyen Van Thang® and Nguyen Dang Mau®
OInstitute of Meteorology Hydrology and Department
@Viet Nam Institute of Meteorology, Hydrology and Climate change

Abstract: This paper presents study results of drought indices assessment in the term of captur-
ing dry/drought condition based on the SPI, K and TC over Highlands Central region. Study results
of 4 months (December 1997 to March 1998) in a typical drought due to EIl Nino phenomenon
showed that the K index capture dry/drought condition more appropriate. This may be the TC and
SPI calculated only from rainfall. Meanwhile, the K takes into the effects of evaporation to
dry/drought condition. To serve the drought monitoring and forecast in the Highlands Central region,
necessary to concentrate on studying several of typical drought.

Keywords: Drought, warning, monitoring, forecasting.

TAP CHI KHI TUQNG THUY VAN
Sb thang 06 - 2015




NGHIEN CUU & TRAO POI

PHAN TICH XU THE THAY POI LUQONG MUA
LUU VUC SONG SEREPOK GIAI DPOAN 1981-2009

Dao Nguyén Khoi - Trudng Pai hoc Khoa hoc Ty nhién, thanh phé Hb Chi Minh

whdn tich xu hudng lwong mura trén luu viee séng Sérépdk diegc thuc hién bang cdch
< kriem dinh thong ké (kiém dinh Mann-Kendal, kiém dinh Pettit va kiém dinh chudi tuong
quan) dya vdao chuoi so liéu lwong mua nam giai doan 1980-2009 tai 9 tram do mua

trén luu viee. Két qua phan tich cho thdy heong mira nam tai hdu hét céc tram nay co xu hwong tang,
tuy nhién chi hai tram (Ddk Néng va Buén Hb) la ¢6 ¥ nghia thong ké va xu hieéng thay déi ciia heong
muca ndm tai cde tram khéng giong nhau. Bén canh 6, han han xdy ra trong giai doan nay diroc
nhén dang bang chi sé thay déi leong mira. Két qua ciia nghién ciru ndy cd thé giup cdc nha quadn
Iy trong xdy dung chién hrgc qudn Iy tdi nguyén dudi dnh hieong ciia bién doi khi hiu (BPKH).

Tir khda:Phdn tich xu hudng, lirong miea, liw viee Sérépok, kiem dinh thong ké

1. it van dé

BDKH chi sy thay dbi gia tri trung binh cua
céc bién khi hau dién ra trong mét khoang thoi
gian dai (vai thap ky). Miic du BPKH dién ra &
qui md toan cAu nhung cic tac dong cua nod
thuong thay ddi tir viing nay sang vung khéc.
Luong mua 1a mét bién khi hau quan trong dnh
hwéng 16n dén chu trinh thuy van. Phan tich su
thay déi cua yéu t6 lrong mua c6 thé gilp cac
nha quan ly trong dinh huéng quén Iy tai nguyén
nuéce va phét trién nong nghiép dudi anh hudng
cua BDKH.

Nghién clru va phéan tich sy thay d6i khi
tuong thuy van la mét trong nhiing bai toan thu
hiit dwgce nhidu sy quan tAm cia céc nha khoa
hoc trong va ngoai nude. Goceei va Trajkovi [1]
st dung kiém dinh Mann-Kendall va kiém dinh
Spearman @ phan tich su thay d6i yéu tb luong
mua cho giai doan 1980-2010 & vung Serbia.
Silva va cs (2015) sir dung kiém dinh Mann-
Kendall dé phén tich xu hu6ng thay dbi lrong
mua va dong chay cho giai doan 1960-2000 &
lwu vuc sdng Cobres, B Pao Nha. Ngb Bic
Thanh va Phan Vian Tén (2012) nghién ctru xu
thé thay d6i ciia mot sb yéu t6 khi twong giai
doan 1961-2007 cho Viét Nam bing kiém dinh
phi tham s6 Mann-Kendall va xu thé Sen.

Téy Nguyén la mét trong nhitng viing trong
diém trdng cay cong nghiép cia ca nudc, dong
vai trd quan trong trong cung cip nguyén liéu
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cho cac nganh ché bién nhu: cao su, ca phé, tiéu,
che,... Tuy nhién, v6i tinh hinh BPKH nhu hién
nay, han han va I Iut thudng xuyén xay ra va c6
dién bién phirc tap, khong ngimg ting 1én vé ca
tAn xult va cudng d6 da anh huoéng khong nho
dén tinh hinh kinh té x& hdi khu vuc. Luu vyc
song Sérépok 1a mot luu vuc 16n & Tay Nguyén,
1a ngudn cung cip nude chinh cho hoat dong san
xuét ctia hai tinh Dk Lik va Bk Néng. Do dé,
phan tich va hiéu dugc xu hudng thay dbi caa
yéu t& lwong mura trén hru vuc 13 rét can thiét cho
cac nha quan ly va hoach dinh chinh sach cua dia
phuong trong vige d& xudt cac giai phap thich
{rmg v&i BDKH va phat trién kinh t& xa hoi cua
dia phuong. Muc ti€u clia nghién ctru 1a phén
tich xu huéng thay ddi cia yéu t& Iuong mua cho
giai doan 1980-2009 bang c4c kidm dinh théng
ké (kiém dinh Mann-Kendall, kiém dinh Pettit,
kiém dinh twong quan chudi).

2. Khu vuc nghién ciru

Luu vuc sdng Sérépdk cé tong dién tich
16,420 km?, ndm trén khu vue 2 tinh Dk Lk va
Dik Nong c6 toa do dia 1y tir 11,860 -12,940°N
va tir 107,560 -108,780°E. Sérépok 14 mot phu
lwu quan trong ctia séng Mé Kéng, bat ngudn tir
c4C ving nii phia béc, dong béc va ddng cla tinh
Diék Lak (c6 d6 cao tir 800 m - 2,000 m) va nhap luu
vGi song Mé Kéng ¢ Stung Treng - Campuchia.
Luu vuc sdng Sérépok cé chidu dai 13 406 km,
trong d6 doan chay trong lanh thd Viét Nam dai

Nguoi doc phan bién: PGS. TS. Nguyén Viét Lanh

Sb thang 06 - 2015




khodng 126 km, doan chidy qua Campodia
khoang 281 km va phan dién tich thudc lanh thd
Viét Nam c6 khoang 18000 km?, bao gdm céc phu

107:30°0°E 108*70°E
2 h
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luu ctia soéng Sérépok nhu Prek-Drang, Ya Hleo va
Sérépdk thuong (hinh 1).

108°30°0°E W0E70'0'E
. 1

13°0°0°N

12°30'0°N

12500 N4

13700°N
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20100
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-12700°N

W07°300E 105°)0°F

108°300°E 105°0'0°E

Hinh 1.Vi tri khu viee nghién ciru

Dia hinh lwu vire khé phtic tap va chia cét 16n,
chuyén tiép tir vimg cao nguyén & phia bic va
dong bic dang ddi nii va thip din xudng ving
turong d6i bang phing vé& phia tdy va tdy nam.
Do dic diém dia hinh va vi tri dia 1y ctia ving
thudc Tay Nguyén nén khi hau cua Iuu viuc mang
tinh chét nhiét d6i gi6 mua, mét ndm cé hai mua:
mila mua va mia kho véi tdng lwong mua nim
khoang 1800-2400 mm. Mua mua thudng tir
thang 5 - 10, tring v&é1 mua gié mua tdy nam hoat
d6ng v6i lugng mura chiém trén 85% tong hrong
mua cd ndm. Mua kho kéo dai tir thang 11 - 4
nim sau. Dt dai ctia luu vire kha mau m& (chi
yéu 14 dét bazan), phi hop véi phat trién nong
nghiép.

3. Phwong phap luin

3.1. Chi s6 bién dbi lwgng mwra

Chi sb bién d6i lwong mua (8 duoc tinh theo
cOng thic sau:

& = {prlll'l‘i (1)

Trong d6: &; 1 chi sb bién dbi lwong mua cho
nidm i, Pila luong mua nim ciandm i, & wit > 13
gi4 tri trung binh va d6 1éch chuén cua lwong
mua ndm cho giai doan 1981-2009. Gia tri cua
&am c6 nghia 1a ndm d6 1a ndm han.

3.2. Kiém dinh Mann-Kendall

Kiém dinh Mann-Kendall 12 mét kiém dinh
phi tham s6 @& nhan dang xu huéng chudi sb lidu
khi twong thiy van. Kiém dinh Mann-Kendall
dirgce tinh toan nhw sau:

2 8.0
Z.={ 0 §=0 )
5+1
5<0
e S
=l u
=3, 3 senlx; —x;) ®)
i juiet
=1 X =0
sgn(xj-x}f 0 X,—x% =0 4)
-1 X,—-x, =0
[n(n -2 +5}-§:t,(n ~1)3t, +3) 3)
=

Yar(T) = |
ar(S) -

v6in 1a d6 dai chudi s6 liéu, x; va x; 14 s6 ligu &
thoi diém i va j, m 13 s6 nhém chung (nhém chung
1a nhém cac s lidu co gié trj gidng nhau) va tla
s6 dy lidu trong nhém thir m. Gié thiét khong Ho
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(khong c6 xu huéng) dugc chip nhan néu -Zi-w»
< 7. <71 —ap, o 12 mitc ¥ nghia thng ké. Gié tri
Z. duong chi xu huéng ting va gia tri Zc &m chi
xu huong gidm.

Trong kiém dinh Mann-Kendall, gia tri do
déc Kendall ding dé wéc hrgng do 16m cia xu
huéng va duoc tinh theo cong thirc:

X -

% - hedian

LWL

(6)

L -

3.3. Kiém dinh Pettit

Kiém dinh Pettit 14 kidm dinh phi tham sb
diing dé tim diém thay ddi cia chudi s6 lidu. Gia
str ¢6 2 chudi sb lidu mau (x1, X2, ..., X0 va (X1,
Xw2, ..., XN) dugc chiara tir chudi sb liéu ban déu
(X1, X2, ..., xn). Gi tri kiém dinh U, N dugc tinh
nhu sau:

[

Z zggn(x, - }:J:l

i1 et
Gia thiét Ho ctia kiém dinh Pettit 12 khong c6
diém thay déi. Gia tri thdng ké K: va xAc xuét
x4y ra su kién dugec tinh nhu sau:

U. = (N

A

B, =max|l), ®)
ST 9)
= e;‘ ¢ ,».A»:—_:m,‘_—:': I
PSR TN

Khi gié tri p nhd hon mitc ¥ nghia thi gia thiét
khong duoc chip nhan. Thai gian t khi Ki xdy ra
12 diém thay d6i.

3.4. Anh hwong ciia twong quan chudi

D4 khir tuong quan chudi trong chudi s6 ligu, bai
béo hiu chinh lai chudi sb ligu trude khi tién hanh
kiém dinh Mann-Kendall va Pettit. Cic budc tién
hanh nh sau:

- Tinh toén hé sb trong quan lag 1 (Ry). Hé s R,
ctia mau dit liéu x; duoc tinh nhu sau:

S s at - )
R, =2=l [ (10)

. Gt N‘i
LK

= 18
b= -2

(1D

- Néu gia tri tinh todn R khong ¥ nghia tai mirc
5% thi kiém dinh Mann-Kendall va Pettit duoc 4p
dung cho chudi sb liéu ban dau.
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-Néu gi4 tri tinh toan R: y nghia tai mirc 5%
thi trude khi 4p dung kiém dinh Mann-Kendall
va Pettit chudi s6 lidu ban ddu dwoc hidu chinh
thanh x, — 11X1, X3 —11X2, ..., Xn—I1Xnl.

Mirc ¥ nghia 95% cho Ry dugc tinh theo cong
thirc saw:

T [+1 964m-2

n-1

(12)

3.5. 80 liéu

Dit liéu mua st dung trong nghién ctru nay
thu thap tai Pai Khi twong Thiy van khu vic
Tay Nguyén giai doan 1981-2009 cho 9 tram do
mura (Ban Don, Buén Hd, Budn Ma Thuot, Cau
14, Pa Lat, bik Nong, Bic Xuyén, Giang Son
va Ma Prik).

4. Két qua va thao luin

4.1. M6 ti théng ké chudi sé liéy mwa nim

Céc tham s théng ké ctia chudi s6 liéu wong
mua nim tai cdc tram do mua trén huu vuc
Sérépdk cho giai doan 1981 - 2009 duoc trinh
bay trong bang 1. Gia tri luong mua trung binh
nam trong khoang 1579 —2537mm. Lugng mua
thip nhét & tram Budn Hb va luong mua cao
nhit & tram Dik Nong. Gi tri hé sd bién thién
(CV) 16n nhét xuit hién tai tram Ma Drak
(30,8%) va thip nhét tai tram Da Lat (11,9%).
Luong mua cta luu vuc duge tinh dya vao da
giac Thienssen va s6 liéu luong mua cta c& 9
tram trén luu vize.

4.2. Bién doi lwong mua

Chi s6 bién ddi lwong mua cho lugng mua
nam cia luu vuc duge trinh bay & hinh 2. Két
qua cho thiy cac nim han 1a 1982-1983, 1989,
1991, 1994-1995, va 2004. Két tinh toan & day 1a
phit hop véi két qua quan trac han han & khu vuc
nghién clru.

4.3. Phin tich xu huéng va diém thay doi
chudi sé ligu mwa

Hé s twong quan chudi ¢ thé kiém tra tinh
doc lap cua chudi s6 liéu luong mua nim. Trong
nghién ctu nay, d& chip nhan gia thiét Ho (khong
c6 twong quan chubi) thi gia tri R, nim trong
khoang tir -0,399 - 0,328. P thi hé s6 twong
quan lag-1 cta sb liéu lugng mua tai cc tram
quan tric dwoc trinh bay & hinh 3. Két qua cho
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thay tat ca céac tram déu chap nhén gia thiét Ho va
cac chuoi so liéu luong mua ndm cia cc tram

Lirgng mua [mm}
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nay s& dugc hidu chinh trude khi tién hanh kiém
dinh Mann-Kendall va kiém dinh Pettit.

Badng 1. M6 ta thong ké chudi sé.liéu nura nam cho giai-doan 1981-2009

v

taong quan iag-1

- A
HE so

Gia tri d

q

Max Min Mesn STD Y . i |
Tram (mm) fmm) (mm) (mrx:') (%) Skewness Kurtosis
Ean B¥n 178 1088 1592 2527 15.9 04 (8
BMT 1598 | 1347 | 1892 3251 1.3 03 | 03
Caun 4 3698 1168 1781 447 251 29 12
Ba Lat 3379 1355 1803 2140 (IR 0s . 1
Bik Nong 3772 J90 2537 5427 2.9 0.7 i 3.z
Bire Xuvén 24412 1359 1903 3056 16.2 42 1 08
Gang Son 2468 1245 1889 3211 17 01 1 o7
Ma biak 3338 915 1985 G131 30.8 15 0z
BunH6 | 198 | 1173 [ 15 [ 28 M1 | 02 1 00
Lmviee | 22 | 1469 1897 2537 13.4 1.4 it
1.5 -
l o
0.5 4

1984, 1987 1990

1993

1996 1999

Bin Bon  BMT

Cau 14

Pala Dk
Ndng

jali
XNuyén

Giang  Ma Drik Buén H Luwu vue
San

Hinh 3. Hé s6 twong quan lag-1 cho s6 liéu lirong mira nam tai cdac tram

2400
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3
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Hinh 4. D6 thi xu hiréng thay @6i hweong
muea lieu viee cho 2 giai dogn 1980-1995
va 1995-2009
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Két qua phan tich xu huéng bing kidm dinh
Mann-Kendall va phan tich diém thay d6i bing
kiém dinh Pettit tai cac tram quan tric dwoc trinh
bay & bang 2. Két qua kiém dinh cho thdy xuét
hién xu huéng ting lugng mua tai hiu hét cac
tram do trr tram Ban Dén ¢6 xu hudng giam; tuy
nhién céc xu huéng thay dbi nay chi c6 ¥ nghia
théng ké & hai tram 1a Pik Noéng (20,08
mm/nim) va Budn Ho (13,26 mm/nidm). Luong
mua ndm cua luu vuc cé xu hudng ting (9,62
mm/nim) nhung khdng c6 ¥ nghia théng ké. Két
qua kiém dinh Pettit cho thiy diém thay ddi cua

lugng muwa ndm tai céc tram la khong giéng
nhau, cic diém thay d6i nim trong khoang thoi
gian tir nim 1987 dén 2006. Piém thay ddi & hai
tram Dak Nong (nim 1995) va Budn Hb (1988)
14 c6 ¥ nghia v& mit théng ké. Diém thay ddi cua
lru vuc séng Sérépdk duge tim thiy xuét hién &
ndm 1995 tuy nhién khong c6 ¥ nghia v& mit
théng ké&. Dua vao diém thay ddi ctia chudi sb
liéu Iwong mua luu vue nay (ndm 1995), ta nhan
thdy giai doan 1980-1995 luong mua luu vuc
giam (2,36 mm/ndm) va ting (3,27 mm/nim)
cho giai doan 1995-2009.

Badng 2. Két qud kiém dinh théng ké lirong mira ndm cho giai dogn 1981-2009

) Kiim dinh Mann-¥ endall Kitm dinh Pettit
Tram .
; Z i 4 Ky t 1]
Ean £%n AL038 -2.075 ‘ % 1987
BT 0153 7.831 0 |5G7
hu 14 i .43 56 |989
B4 Lat i35 {1,425 71 2000
Bk Bng 275 20,08 ok 110 [905 %
Bire Xuyén 1,060 5.443 44 585
CGhang Son 048 | 3.3m &1 2006
Ma Bk 0116 12677 44 1987
Budn Ho 0,307 13.235 i g1 1988 #
L viee 120 0615 TH 1993

(**) Mirc y nghia 5%, (*) mitc y nghia 10%

5. Két ludn

Xu huéng va diém thay d6i ciia yéu t6 luong
mua giai doan 1981-2009 trén luu vuc duogce
nhén dang théng qua kiém dinh Mann-Kendall
va kiém dinh Pettit tai cdc tram do mua trén Iuu
vuc. Bén canh do, cac su kién han trén Iwu virc
cfing dugc nhén dang bing chi sb thay dbi luong
mua. Két qua cia nghién ciru ndy c6 thé tém tit
nhir sau:

- Két qua cho thay c4c nim han xuét hién trén
lru vuce 12 1982-1983, 1989, 1991, 1994-1995,
va 2004. Két qua 14 pho hop véi két qua quan
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tric han han & khu vuc nghién ciru.

- Két qué phén tich xu hudng lwgng mura cho
thdy luong mua nim tai hiu hét cac tram mua
trén luu vuc ¢ xu hudng ting, tuy nhién chi hai
tram Pk Néng va Budn Hd 14 ¢6 ¥ nghia théng
ké.

- Két qua kidm dinh Pettit cho thiy cac diém
thay d6i xu hudng cia lugng mua ndm tai cac
tram trén Iuu vurc 13 khong gibng nhau. Piém
thay ddi cho Iugng mua cia ca luu vuc duoc
nhén dang 1a ndm 1995, tuy nhién khong cé y
nghia v& mit théng ké.
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ANALYNSIS OF ANNUAL PRECIPITATIONTREND
- IN THE SEREPOK RIVER CATCHMENT
IN THE PERIOD 1981-2009

Dao Nguyen Khoi - University of Science, Ho Chi Minh city

Abstract: Precipitation trends in the Serepok River Catchment were analyzed by using Mann-Kendall
test and Pettit tests. For this purpose, rainfall data from 9 rain gauges in the study area over the
period 1981-2009 were used. Beforeanalyzing the trend, serial autocorrelation test was conducted
to remove serial correlation from the time series. The annual analysis of precipitation series suggests
that the precipitation had an increasing trend but only 2 stations had increasing trend at a 5%
significant level. In addition, the result of the Pettit test indicates that the change points of
precipitation series mainly occurred in the 1987-2006 period. Moreover, the drought events were
also analyzed by rainfall variability index. The results obtained in this study could be useful to
managers/policy-maker in managing and adapting climate change.

Keywords: Trend analysis, Precipitation, Serepok River Catchment, Statistically Test.
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KHA NANG KHAI THAC NGUON NUGC MAT PHUC VU
CAP NUOGC SINH HOAT VUNG BAN PAO CA MAU
TRONG BIEU KIEN NUOC BIEN DANG DO
BIEN POI KHI HAU

Ping Hoa Vinh - Vién Dia 1y tai nguyén thanh phd H6 Chi Minh

cho viing ban déo dwege ldy chil yéu tir nguon nwée dudi dat. Tuy nhién, medc dudi dit

6 ddy hién dang sut gidm nghiém trong. Bai viét ndy gidi thiéu két qud nghién ciru vé

thyc trang xdm nhdp mdn (XNM) va cdc quy ludt xudt hién miede ngot & vimg BDCM, tir @6 xdy
dieng so @6 déanh gid tiém néing khai théc tdi nguyén nuoc ngot phuc vu sinh hoat cho viing BDCM.
Tai cika s6ng Hau, mdc dit trong ving chiu tac déng béi XNM nhung nieée ngot van xudt hién.

Khd ndng khai théc nguén nude ngot tity thude vao vi tri khai théc va kha néng tich trik nguén nede.
Trong ving ngi dong BPCM su xudt hién muede ngot phu thudc vao hé thong phéan ranh man ngot
phuc vu san xudt. Trong vung canh tac man, hoan toan khéng xudt hién nude ngot. Trong viing ngot
héa van cé nhiéu thoi diém dé man khéng ddm bdo cho muc dich sinh hoat. Trong diéu kién miede
bién dang (NBD) céc khu viee cudi nguén sé duwpc hiedng loi nho vao nguén mwée ngot tir séng Hiu

Bdn ddo Ca Mau (BPCM), la mét ving déc biét khé khin vé mebe ngot. Nude sinh hoat

chuyén vé nhiéu hon. Cdac khu viec ven song Hdu sé chiu tac dong manh hon ciia XNM.
Tir khoa: Nuoc bién dang, xdm nhdp mdn, xudt hién nudc ngot.

1. Pit vAn dé

BDCM 14 mét vimg ddng bang thay tridu c6
dia hinh thip dang long chéo, v&i hon 3/4 dién
tich c6 cao d6 thap hon 0,5 m. Phin 16n dét dai
ving ban dao nhiém chua — min. Pay 13 mot
vung déc biét kho khin vé nuéce ngot. Nudc sinh
hoat cho dugc 1y chti yéu tir ngudn nuée dudi
dat. Tuy nhién, nwéc dudi dit & day hién dang
sut giam nghiém trong; tc dd sut giam nudce
dudi dat t6i 1,18 m/nam [1]. Trong tuong lai khi
nhu ciu ding nudc tang cao thi ngudn mrée dudi
dat kho c6 thé cung cép da cho muc dich sinh
hoat. Viéc tim kiém ngudn nuéc thay thé cho
ngudn nude ngdm 14 yéu ciu cép thiét.

BDCM cfling 1a khu vire chiu tc dong néng né
nhét ctia NBD. Mirc nuéc gia ting s€ gdy ngdp
ung va xam nhip min trén toan ving ban ddo.
Céc hé sinh thai ngot hién nay s& bi de doa trong
tuong lai. Tuy nhién, ngoai nhitng tic déng x4u
thi NBD ciing mang lai nhiéu thusn loi cho khu
vuce. Thuan loi dang k& nhét 13 hude dang cao gitip
cho ngudn nudc tir phla song Hau chuyén vé ving
trung t4m b4n dao nhidu hon theo cac huéng tir
vang Quén Lo — Phung Hiép (QL — PH), Tay séng
Hau,...

TAP CHI KHI TUQGNG THUY VAN

Trong nghién ciru nay chimg t6i trinh bay két
qua nghién ciru vé thuc trang XNM, céc quy luat
xuét hién nu6e ngot, tir 46 @& xuét giai phap khai
théc ngudn nwde ngot d& cung cép cho sinh hoat
trong diéu kién hién tai va tuong lai dudi tac dong
cia NBD do bién ddi khi hau.

2. Phu‘0’ng phap nghién ciru

Dé d4anh gia kha ning khai thac tai nguyén
nuée ngot trén viung Ban dao ching t6i sit dung
cac phuong phap:

- Thu thip bién hoi tai lidu sb liéu vé&: thay
van, dong chdy mit, xdm nhdp min, dia hinh,
dic diém hinh thai sdng rach, qua trinh khai thac
ving BDCM.

- Phan tich thdng ké thoi gian xut hién nude
ngot tai cdc tram quan trc man: s6 lidu quan tric
tai 10 tram co ban trén s6ng Hau va ndi ving
BDCM duogc thu thip. Trong d6: c6 4 tram trén
song Hiu (M§ Thanh, Long Phu, Pai Ngii, An
Lac Téy); 02 tram thudc song My Thanh (Thanh
Pht, Séc Tring); 01 tram & ving trung tAm QL-
PH (Phuéc Long); 03 tram thudc ving tay béc
Iuu vuce song Cai Lon — Cai Bé (GO Quao, An
Minh, Rach Gia, Xéo R6). Céc tram phia nam,
tdy — nam ban dao khong dua vao phén tich vi

Ngudi doc phan bién: TS. Lwong Tudn Anh

S6 thing 06 - 2015



day la viung ludén min. Thoi diém d6 min
<0,25%p 14 thoi diém xudt hién nude ngot [5].

- Str dung md hinh thity lyc mé phong ché d6
dong chay va xam nhép man vang BDCM: So d6
thiy lyc duge st dung 12 so d6 quen thudc dﬁuép
dung toan ving Pdng bing séng Ciru Long
(PBSCL) trong nhiéu nghién ciru gan day [1, 2,
5]. Tai liéu dia hinh dugc cip nhat t6i nam 2009,
hé théng céng trinh thity i cip nhat t6i 2011. M
hinh st dung trong tinh toan 14 MIKE 11. Nam
tinh to4n dugc chon 14 ndm 2005. Pay 1a ndm cd
ché @6 man khéc nghiét nhét trong chudi s liéu
quan trac. Pé danh gia dién bién trong twong lai
chiing t6i tinh toan cho trudong horp nuéc bién
dang 50 cm, v6i didu kién ché d6 nudc dén
thuong luu nhu ndm 2005.

- Sir dung phuong phép vién tham dé xay
dung so d6 danh gia kha ning xuét hién nudc
ngot trén song chinh.

3. Két qua nghién ciru va thio ludn

3.1. Thyc trang xdm nhdp mdn va xudt
hién niwde ngot trong mua khé vieng BDCM

1, Cac yézt 16 téc dong dén xam nhdp man va
xuédt hién nuée ngot:

XNM va sur xudt hién mrée ngot trong mua
khé ving BDCM phu thudc vao ché d nude
trén song Hau, hoat dong cua ché do triéu bién
Dong, Tay va hoat dong ctia hé théng cong trinh
phéan ranh mén — ngot.

Nguon nude ngot trén song Hau khi vé toi
Cén Tho chiém khoang 46,2% tong luong nuéce
sdng Mekong vao Viét Nam. Theo két qua quan
tréc ctia vién Quy hoach Thiy loi mién Nam tir
09 - 24/4/2010 (thoi ky kiét nhét trong nim it
nude) [2, 3, 5] Iuu lugng nudc qua Cén Tho con
1.131m%s. T d6, c6 92 m*/s chuyén sang bién
Tay qua song Cai Lon — Cai Bé; qua cra Dinh
An 662 m/s; qua cira Tran Dé 470 m’/s.

Ngudn nuée ngot tir séng Hau dugc thiy
tridu bidn Dong diéu tiét lai va ddy vio viing Bén
dao tir phia bac. Nudc ngot di xa nhit xudng phia
nam theo kénh QL-PH. Hién tai nudc ngot chi
dam bao cAp nude t6i ngd tu Ninh Quéi véi luu
luong khoang 10 m¥/s[1, 2, 3]. So véi dong nude
ngot @ tir séng Hau xuong, dong tridu db vao
Vung Ban dao tu 2 phia bién Péng, bién Tay lic
triéu 1én manh glp tram 1an. Nuéc min theo thiy
tridu @b vao Ban ddo, tron 1an véi nude ngot tir
song Hau dd xuéng, tao thanh mot ving nuéc lg,

NGHIEN CUU & TRAO BOI

thay dbi theo thity tridu va chu k¥ nuéc song [2,
3]. BDCM 14 khu vuc cé hrong mura 16n nhét &
Ddng bang Nam B6. Mua 14 nhén t§ chinh tac
d6ng dén xAm nhap min trén ving Béan déo, vi
vy chu ky mén trung véi chu ky mua.Trén
BDCM mua 16n tap trung vé phia bién Tay véi
tAm mua 16n nhét & ving U Minh. Mua it hon
v& phia dong va bac [1,5].

Du 4n ngot hoa vung QL - PH da dugc bét
dAu xay dung tir nim 1992. Pén nim 2000 Dy
4n da hoan thanh 11/12 cdng ngin min cling
nhidu cdng quy md nho, hé thng kénh tiép nude
ngot tir sdng Hau vao va hang loat cic kénh chp
I1, n6i ddng. Sau ndm 2000, qua trinh chuyén dbi
san xuét dién ra manh mé trén toan viing BDCM.
Heé théng cong trinh phéi chuyén d6i myc dich
cho phti hop v6i yéu cAu san xuét. Cac cong tir
Léang Tram dén H6 Phong dé dam bao da min
nudi tdm va phai dam bao khong thiét hai cho
viing san xuét ngot 2-3 vu [3, 4, 5 ]. Sau giai
doan ndy hé théng phan ranh min ngot ra doi dé
dam bao cip min cho nudi tém va kiém soat
ngot cho vung ngot hoa.

2, Su xudt hién mrée ngot trén song Hau

Trén bang 1 trinh bay thoi gian xudt hién
nudc ngot tai cac tram quan tric trén sébng Hau
trong cac nam 2003 (nhiéu nuéc) nam 2004,
2005 (ndm it nude); 2009 (nam ngudn nudce
trung binh). Két qua cho ta nhan xét:

~ Tai An Lac Ty v6i khoang cach so véi bién
45 km, ngay nao ciing xuét hién nudc ngot. Cac
nam 2004, 2005 mic du @6 man cao nhét tai day
1én t61 2%o, nhung d6 man thip nhét luén <0,2%.

- V6i khoéang cach so véi bién 30 km, tai Dai
Ngdi ludén c6 ngot trong nhitng ndm c6 ngudn
nude trung binh téi nhiéu nuéce. Trong nhing
nam it nude (2004, 2005) tai Dai Ngii c6 khoang
2 thang khong c6 nudc ngot.

- Tai Long Phu véi khoang cach so véi bién
15 km, trong nhitng ndm nhleu nude (2003) héau
nhu thang ndo ciing c6 xudt hién nude ngot.
Trong nim ngudn nudc trung binh c6 khoang 2-
3 thang khong c6 ngot. Nim khong c6 ngot dai
nhét 13 2004 véi thoi gian khéng c6 ngot dai nhét
1a 5 thang (t6i thang 7 mdi c6 ngot). Tiép @6 1a
nim 2005 véi thoi gian khong c6 ngot 1a 4 thang.

-M§ Thanh 1a tram giép bién, trong chudi sb
liéu quan tric tai day khong c6 su xuét hién nude
ngot (T2-T7).

TAP CHi KHI TUONG THUY VAN
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Bang 1. Thot gian xudt hién ngot tren séng Hdu

Nim 2003 2004 2005 2009

Tén |MT|LP[DNJALT|MT | LP |DN|ALT| MT | LP |PN|ALT| MT | LP |PN [ALT
T2 | x|52]1162f N | x | x | x| N X X | 54| N X 6 |200] N
T3 | x|12|84| N | x | x |10| N X X x | N X x 176 N
T4 | x |20198] N | x | x| x| N X X X | N X x | 52| N
TS 1 x|341144] N | x | x |120| N X x {24 N X 10 |174| N
T6 | x |581226] N | x | x {250 N X 38 {100| N X 2 1330 N
T7 | x [322[348] N | x [372| N | N x 1861216 N x |142]1288] N

(Ghi chii: x: khéng c6 ngot, N: ludn cé ngot; MT: My Thanh, LP: Long Phii, DN: Pqi Ngdi, ALT:

An Lac Tay )

Trén bang 2 trinh bay d6 min nho nhét theo
cac thoi ky trong mua khé nam 2005 doc sbéng
Hju (theo cira Tran Dé) theo két qué tinh todn
thity lwe. Két qua cho thiy:

- Vio d4u thang 2 nudce ngot vé cach bién gin
19 km. Théi ky kiét nhét (d4u va giita thang 4)
nhénh séng Trin P& khong cé nude ngot. Vao

dau thang 3 nude ngot cach bién 33 km, vuot qué
Pai Ngii; diu thang 5 nuéc ngot tro lai vaoi
khodng cach 33 km.

- Tai Dai Ngii sudt thoi gian tir ddu thang 3
cho t&i dAu thang 5 khong c6 nude ngot. Thoi
gian khong c6 ngot 1au nhét tai Pai Ngai 1a 72
ngay (28/2/2005 - 12/5/2005).

Bang 2. B man thap nhdt doc séng Hau mia khé ndm 2005

Khodng cich Théng 2 Thang 3 Théng 4 Théng 5

(km) Piu_| Giira |Cubi| Piu | Giwa | Cudi | DAu | Giwra | Cudi | Piu [Giira| Cubi
- 591 | 847|848 12.1 | 149 | 121 {141 157 | 154 |16.4| 163 |14.8
15,400 043 | 074 | 1.14| 224 | 2.67 | 2.45 |3.37] 3.18 | 3.18 [2.24]1.57 | 1.71
18,900 024 | 039 |0.69| 1.65 | 1.85 | 1.71 |2.53| 2.14 | 2.30 |1.51]|0.94 | 1.10
21,625 0.16 |025/0.50| 1.28 | 1.48 | 1.31 |2.01| 1.65 | 1.81 [1.13]0.66 | 0.80
27,876 0.07 | 0.10 [0.24| 0.71 | 0.96 | 0.72 |1.15| 0.97 | 0.98 [0.59]0.29 | 0.37
29,126 0.06 | 0.08 | 0.20| 0.62 | 0.88 | 0.63 |1.00| 0.87 | 0.86 |0.51|0.24 | 0.30
29,752 0.04 | 0.06 | 0.16| 0.52 | 0.78 | 0.54 |0.84| 0.75 | 0.73 {0.43]0.19 |0.23
33,020 0.02 | 0.03 |0.07| 029 | 0.53 | 0.32 |0.48| 0.44 | 0.43 [0.240.10 | 0.10
33,674 0.02 | 0.02 |0.06| 0.25 | 0.47 | 0.28 |0.41| 038 | 0.38 |0.210.08 | 0.08
34,402 0.01 |0.02 005} 021 | 042 | 0.24 |0.34| 032 | 0.31 |0.17]0.06 | 0.06
35,130 0.01 | 0.01 [0.03] 0.17 | 036 | 0.20 [0.26 | 0.26 | 0.25 |0.13]0.05 | 0.04

3, Xam nhdp mdn va sw xudt hién nudc ngot
trong ndi viing BOCM

Trén bang 3 trinh bay s lidu théng ké thoi
gian xudt hién nudc ngot tai cic tram quan tric
trong ndi ving BPCM. Két qua cho nhén xét:

- Song M§ Thanh 1a con sng khong c6 nguén
nén su xuit hién ngot 14 rat it. Sé gid ngot tai
Thanh Phtt vao muia kho rit nho. Tai Séc Tring
nhd c6 ngudn nuéc tix song Hau nén thoi gian xudit
hién ngot 1ém hon. Nuée ngot xuét hién tir thang 6
hodc thang 7, va kéo dai cho t6i thang 2, 3 nim
sau. Thoi gian khéng c6 ngot kéo dai 5 théng.

TAP CHI KHi TUQNG THUY VAN

- Tai tram Phuéc Long sb gid ngot phy thudc
vao qué trinh nuéi tém ving cubi QL - PH. Sé
gid ngot dién bién rat phirc tap, phu thubc hoan
todn vao qua trinh vin hanh céng dé 1y nudc
man hodc tiéu thoat nwéc.

- Khu vuc tdy nam Ban ddo chiu su khéng
ché ctia thity tridu bién Tay 1a chi yéu. Ché do
miin tc dong it khic nghiét hon bién Dong, mit
khac s6ng Cai Lon — Cai Bé 14 cilra tiéu nude cho
ving BDCM nén nuéc ngot vé hudng nay nhiéu
hon. Céc tram Go6 Quao, An Ninh c6 thoi gian
xuét hién ngot 1én, trén 100 gi¢ trong mua khd.
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Tai Rach Gié sb g10 ngot dao dong tir 100 — 596
gid. Thoi gian ngot xuit hién nhidu nhit vao céc
thang 5, 6, 7. Tram tai Xéo R 13 ving gan bién,

NGHIEN CUU & TRAODOI

nuéc min xAm nhap nhidu lam cho thei gian c6
ngot tai day 1a rat it. Chi vai gi¢ trong mua kho
hodc gan nhu khéng cé gid ngot trong mua kho.

Badng 3. Thoi gian xudt hién ngot tai ndi vimg BDCM

Nim 2003 2004 2009

Thang|TP|ST [PL |GQ AN |RG |TP|ST |PL|GQ |AN [RG [XR|TP [ST |PL|GQ |AN [RG [XR
2 | x| 6|80]226[162|36 |K| K |60] 8 [40]30]| K |136[336{ x| 78| 80|36 | K
3 |x|K|K|28[16]|58|K|K|K|K|K|K|K|K][|156|k|K|24]|20]|K
4 [x|k|k|kK|K|6|K|K|K|k|K|K|K|K|[K[K]|K]|S8]|6]|K
5 |x{k[xk|l6|2|k|kK|K|K|K|K|K|K|K|[K|[K]|K]|26]114] K
6 [x|K|[K|[36]58]|K|K|K]|K]| 4 [30[150] k]| 4 [122]K]|18]108]258] K
7 | x |160]|196]310|278| K |72{218] x [134]|212|296] 12 | K |272]|74|172]|216]274] 6
Téng | x [166| K [606{536]100]72(218]|60]146|282|476] 12 140|886 | K |268]462|708] 6

(Ghi chii x: khéng c6 sé lidu, K: khéng c6 ngot; Thanh Phii; ST- Séc Trang; PL: Phuoc Long;

GQ: Go Quao; AN: An Ninh; RG: Rach Gia )

BANDO RANH GIGINGOT THANG MUA KHO

CHU GEAY

Ving ¢6 ngot thing §

Ving 6 ngotihdng 3

i Vingcé ngot thing 2

Vilng ¢é agotthdng 1

Ving khong o6 ngot

Ritng U Minh thifdng v2 ha.

Céng ngln man.
Tram do min.

Ranh gidi tinh.
Kénh

Hinh 1. Bdn dé ranh giGi ngot mia khé trong
cacthang 1, 2, 3, 4

Trén hinh 1 trinh by ranh giéi nude ngot trong
céc thang mua khd nim 2005 theo két qua tinh
toan thity Iuc. Két qua cho thy:

- Trong thang 1 todn bd viing canh tac ngot vin
dam bao khong xuit hién mréc mén. Ranh gi6i
nudce ngot di theo hé thdng phén ranh min ngot.

- Thang 2 min bét dAu tic dong dén khu vuc
ven s6ng Cai Lén do hoat ddng nudi tom. Khu
vuc Soéc Tring bat d4u xut hién nudce man tir
hwéng séng M§ Thanh truyén vao. Ngay trong

ving ngot héa Tiép Nhat 46 min <0,5%o bit dau
xuét hién.

- Thang 3 min x&m nhip manh vao khu virc
Séc Trang, toan bd viing Tiép Nhét bj nhiém min
>0,5%o. Cac ving ngot hoa khéc theo ving phan
ranh min ngot chua bi tic dong nhiéu.

- Thang 4 min bit d4u virgt qua Phude Long,
x&m nhép vao vung ngot hdéa QL-PH. Tuy nhién,
d6 min vAn trong gi6i han dam bio san xudt
ndng nghiép.

3.2. Tic dpng ciia NBD téi nguon nwéc
vang BDCM

1, Tac dong cua NBD t&i xdm nhdp man trén
song chinh:

Trén bang 4 trinh bay céc gi4 tri d6 min thap
nhét doc séng Hau theo timg thoi k¥ trong mua
khd theo kich ban NBD 50 cm. Két qué cho thiy:

- Vio thoi ky d4u théng 2 ranh gi6i nuée ngot
vén it ra cach bién khoang 21 km. Sau hon 2
km so véi truong hop hién trang ndm 2005. Thoi
ky kiét nhat (d4u va giita thang 4) nhanh séng
Tran DE khong c6 nréc ngot, ranh gidi ndy vigt
qué vam Nhon M§ khoang hon 2 km. Pau thang
3 ranh gi61 ¢6 ngot lui vao tin Nhon My. Pau
thang 5 nude ngot cach Pai Ngdi 5 km.

- Tai vam Dai Ngii thoi gian tir ddu thang 3
t6i d4u thang 5 hoan toan khéng c6 mrée ngot.
Thoi gian khong ¢ ngot 14u nhat tai Pai Ngdi 1a
77 ngay.

TAP CHI KHI TUQNG THUY VAN
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Béng 4. D mdn thip nhét doc séng Tran Dé phiwong dn NBD 50cm

Khoiing cich Thang 2 Thang 3 Thang 4 Thang 5
oang PAu|Giita| Cubi|Piu|Giira| Cubi |Diu[Giita| Cudi | Diu | Giwa] Cudi
0 63|87 |88 [129]155 12,4 (14,6] 16,4 | 16,1 |17.1] 16,7] 15.1

15400 061091412932 30[43]40]401{29]1,9] 2,2 | LongPhu
21000 02/04(07(18]20|18[28|24]26|1,7/09] 1,2
24125 021021051316 |14 (22|18 |19|1,2|06 ]| 0,8
30405 01101102107 10/07 (12} 11|10/06]02]| 03 | PaiNgiai
35130 00(00]011}03}/06(03]05/051]0,51]02/0,1] 0,1
39500 00(00{0,01(03/061/]041]05]051|0,5/03]0,1] 0,1
40200 00({00}0,11(02}061/03]05/057]0,5/02]0,1] 0,1
42200 00;001001}02}027021(03(02]021]01/}0,0] 0,0
43200 00{00}001(01]02(011]02}02]021/01/007] 00
45400 0,0]1001]00/00]|0,1}001]01{0,0]0,1]00]0,0] 00 |AnLac Tay

2. Téc dong cia NBD t6i ngudn mede ngot  toan mua kiét luu lwong gia ting 24%. Khu vuc
vao BPCM: c6 luwong nuée vao ting thém 1a cc ctra tir Phung

Trén bang 5 trinh by tdng luu luong vao  1iep t61 Cai San.

BDCM tir huéng séng Hau trong cac trudng hop - C4c truc c6 lugng ting thém 16n nhat 13: O
HT 2005 va NBD 50 cm. Két qué cho thdy: Mén, Phung Hiép, X4 No, Cai Sin, KH9. Pay 1a
- Trong trudng hop NBD 50 cm Iwgng mréc céc truc kénh l6n kéo dai tir séng Hau cho t61 U

vao ving BDCM gia ting dang ké. Trung binh Minh.

Bang 5. Tong heu heong vao BPCM tir hwdng séng Hau PA HT2005 va NBD 50 cm

Cita kénh/rach HT 2005 NBD 50cm
: T1 T2 T3 T4 TS [Maakiét|| T1 | T2 | T3 | T4 | TS |Mua kiét
Cai Sin 19.71 1 17.44 | 13.03 | 9.69 | 5.31 12.99 [|22.86|20.06{15.56/11.82| 6.09 | 15.23
KH9 471 | 3.82 | 3.65 | 3.32 | 1.57 3.38 8371590584537 (3.04] 35.69
Thét Not 3.84 | 3.14 | 2.74 | 239 | 1.46 2.71 5.26 [4.59 |4.01 |3.41|2.10| 3.87
Sé 1 7.62 | 638 | 496 | 5.05 | 5.68 5.98 7.6417.04|538|5.80]691 6.60
KHI11 7.80 | 7.13 | 591 | 450 | 2.79 5.61 9.7318.987.53[59013.53 7.11
KHé 3.65 | 3.17 | 2.77 | 228 | 1.19 2.60 4.79 14.11 |3.64 |3.11 | 1.58 | 3.44
KH8 232 1 213 | 215 | 192 | 1.53 2.00 3591284 12.67[254|1.75] 267

Nang Mau 1 207 | 142 | 121 | 1.22 | 0.72 1.31 3.2712.60 2,62 (237|148 | 245
Nang Mau 7.01 | 541 | 5.80 | 5.21 | 3.16 5.26 8.2916.20 | 6.71 | 6.04 [3.00| 5.99

O Mbén 34.66 | 30.51 | 27.29 | 23.39 | 9.97 25.07 4.54 |137.66|33.75|29.11|11.18| 31.17
QL-PH 44.72 | 36.61 | 36.02 | 34.13 | 24.08 | 34.91 53.13(44.40143.12|41.09|27.74] 41.70
XaNo 21.39 | 15.51 | 14.84 | 1423 | 3.95 13.77 9.25120.41]20.60[17.67;3.80 | 18.21

Gifra Xa No 022 | 0.13 | 0.09 | 0.09 | 0.06 0.12 03210.19]0.15/0.15|0.10| 0.18
Gitra Khang Chién| 0.09 | 0.07 | 0.07 | 0.06 | 0.03 0.06 0.1510.090.09 | 0.09 | 0.03 0.09
Cai TrAm 3.08 | 3.00 | 239 | 2.46 | 2.60 2.71 3.2003.211275|2.8213.07| 3.02
Gifta Nang Mau | -0.17 | -0.09 | -0.05 | -0.07 | 0.00 -0.07 -0.26|-0.16]-0.16/-0.14{-0.04] -0.15
Rach Vop 3.28 | 332 | 2.86 | 2.85 | 3.10 3.09 3.3013.3312.973.06]3.33 3.21
Thom Rem -2.17] -2.02 | -1.73 | -1.35 | -0.77 -1.60 -3.18]-2.91-2.53|-2.06[-1.14| -2.36
Toan tuyén 163.8 | 137.0 | 124.0 | 111.3 | 66.4 119.9 ]]|204.2|168.5|154.7|138.1| 77.5 | 148.1

24 TAP CHIi KHi TUQNG THUY VAN
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- Hinh 2. So sénh d6 man PA HT 2005 va NBD
50 cm

- Xam nhap min & BPCM vim phu thudc
chti yéu vao van hanh hé théng cong trinh phuc
vu san xuft. Céc khu vyc canh tac ngot van co
thé duy tri dugc nho hé théng cong trinh.

- Céc khu vyc xdm nhdp mén gia ting tip
trung chii yéu & ving ven séng Hau thude tinh
Séc trang. Cac khu vuc canh tac ngot nim séu
trong ndi dong va khu vuce doc song Cai Lon sé&
duorc hudng loi béi ngudn nuoc ngot nhiéu hon
vé tir hudng céc kénh truc cip nude.

3.3. Kha nang khai thic nguon nwéc mit
vitng BDCM phuc vy sinh hoat

Phan ving danh gi tiém ning khai thac tai
nguyén nudc mat phuc vu sinh hoat dua trén co
s& hé théng thong tin dia 1y. Cac thong tin sir
dung dé phan vimg gdm:

- So @6 phén vimg hé thng cong trinh thity loi:
gbm c6 06 vimg: Tay séng Hau (TH); U Minh
Thuong — U Minh Ha (UM); QL - PH mé rdng
(QP); Ven bién Déng (VB); Nam Ca Mau (NC)

- So @b phén bb kha ning lan truyén nuéc
ngot tir song Hau vao BDCM (theo thang): lubén
c6 ngot (N1); co ngot thang 4 (N2); C6 ngot
thang 3 (N3); C6 ngot trong thang 2 (N4); khong
¢6 ngot trong mua kh6 (N5);

- Kha ning khai thic nuéc mua [1]: bao gbm
04 ving:

+ Thuén lgi (Xl) Luong mura thang 4 >135
mm; Ngay xudt hién mua tudn gma thang 4;
Luong mua ndm >2200 mm; Ngay két thiic mua
sau 25/11.

NGHIEN CU'U & TRAO POT

+ Kha thuén loi (X2): hrong mura thang 4: 120
- 135 mm; ngay xudt hién mura tudn cubi thang 4
dén tuln ddu thang 3; hrong mura nim 2000-2200
mm; Két thic mia mua 20 — 25/11. Trung binh
(X3): lugng muathang4 90 - 120 mm; ngay xuét
hién mua tudn du thang 5; lvong mua nim 1800-
2000 mm; Két thic miia mua 20-25/11.

+ Tt thuan loi (X4): Lwong mura thang 4 <90
mm; Ngay xuét hién mura sau 10/5; Lwong ma
nim <1800 mm; Ngay két thiic mmra gifra thang 11.

-Tac dong ctia NBD: tac dong thuén lgi cho
cip nudce (D1); khong bi gia ting mdn khi cé
NBD (D2); vung bi gia ting xam nhép mdn khi
c6 NBD (D3).

Duya vao co s& phin ving & trén day, vimg BBDCM
chia thanh 5 vimg dugc trinh bay trong hinh 3.
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Hinh 3. So @6 phén vimg tiém néing khai thdc
nguén miebc mit

4. Két luin va kién nghi

Su xuét hién nuée ngot trén séng Hau 12 ¢6 va
c6 thé khai thac. Ranh gi6i ludn xuét hién ngot
trong ngay & khoang d4u cit lao Dung. Di dén
xudng ha Iru thoi gian xudt hién nude ngot it
din. Tai Pai Ngii théi gian khoéng co ngot dai
nhat 72 ngay (nim 2005), tai Long Phi thoi gian
khong c6 ngot dai nhit kéo dai 4-6 thang. Trong
trudng hop nuéc bién dang 50 cm, ranh gidi ludn
xuét hién ngot lui vio sdu hon 5 km.

Trong cac viing ngot hoa, xAm nhép min vdi
d6 min nhé hon 4%o van xuét hién trong mua
khd tity theo thoi gian. Vao thang 1 tit ca céc
ving ngot hoéa van dam bio an toan, thing 2
ving ngot hoa Tiép Nhat bit dau bi anh hudng
nhwng chi & mitc 0,5%o. Thang 3, 4 toan bd ving
Tiép Nhat chiu tic dong min trén 0,5%o. Cac

TAI’CHIKHITU()NGTHUYVAN
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ving ngot héa khac vao thang 4 méi chiu tac
doéng man trén 0,5%o.

Trong diéu kién NBD 50 cm, hru lrong nudce
ngot tir séng Hau chuyén vio ving BDCM ting
24%. Nho ¢6 xAm nhép min & cac khu vue cudi
vung canh tac ngot dugc cai thién nhiéu. Nhitng
ving tac déng x4u 1a khu vuc ven song Hiu,
chua c6 cdc cong trinh kiém soat min. Trong
diéu kién @6 néu c6 thém cong trinh ngot hoa Cai

Lén — Cai Bé thi kha ning cip ngot cho ving U
Minh Thuong, U Minh Ha 1a thuén lgi.

Nghién ciru ndy di trinh bay két qua xay
dung so db danh gi4 tiém ning khai thac tai
nguyén nudc mét phuc vu sinh hoat. Diy 1a co s¢
cho van dé khai thac tai nguyén nudc mit phuc
vu sinh hoat. Trén co s& d6 bai bao da dé xuat
dinh hu6ng khai thac tai nguyén nudc méat phuc
vu cip nude sinh hoat cho timg viing cu thé.

Léi cdm on: Bai bao duge thue hién nho két qua cta dé tai; “Nghién ctru nhitng luén ctt khoa
hoc 1am co s& cho véan dé khai thac ngudn nudc méit phuc vu cép nuée sinh hoat ving ven bién
BDPCM trong di€u kién NBD do BDKH”, M3 s6: VAST.DTL.05/12-13.
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THE ABILITY TO SURFACE WATER EXPLOITATION
SERVING WATER SUPPLY IN CA MAU PENINSULA IN
TERMS OF SEA LEVEL RISE DUE TO CLIMATE CHANGE

Dang Hoa Vinh - Institute of Resources Geography Ho Chi Minh City, Vietnam Academy of
Science and Technology

Abstract: Ca Mau Peninsula encounters difficulties in freshwater. The majority of water used for

domestic purposes came mainly from groundwater sources. However, there is serious groundwater
depletion in the region. This article introduces study s results on the status of saltwater intrusion and
the rules for appearing freshwater in the region, thereby building map to assess potential exploita-
tion of freshwater resources for domestic purposes in Ca Mau Peninsula.
At Bassac estuary, although this areas are affected by salinisation but freshwater still appear in the
research area. The ability of freshwater resources exploitation depends on the location and water
storage capacity. In inland areas of Ca Mau peninsula, freshwater appearance depends on zoning
system for production purposes. In salty farming areas, there is totally no freshwater. In freshwater
areas, there still have many times when salinity is not suitable for domestic purposes. In terms of sea
level rise, the downstream area will benefit thanks to more freshwater from Bassac river. Bassac
river adjacent areas will be affected more strongly by saltwater intrusion.

Keywords: sea leved rise, salinization, freshwatar appearance.
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CHI SO TON THUONG TOI SUC KHOE CONG PONG
DO TAC PONG CUA BIEN POI KHi HAU
TAI TINH THANH HOA

Hoang Luu Thu Thiy va Vwong Vin Vil
Vién Dia li, Vién Han 1dm Khoa hoc va Céng nghé Viét Nam

¥ hanh Héa la mét tinh ven bién thudc Bae Trung Bo. Bién déi khi hdu (BDKH) da va
dang tdc dong ndng né dén doi song, san xudt, moi trieong sinh thai va ciia nguroi dan.
Danh gid nguy co ton thuwong diea trén cdc gia tri tinh todn ciia 3 hop phan chinh la dé

nhay cam, dp hieng chiu va nang lyc thich img dén sirc khée céng dong do tac dong ciia BDKH 1a
mét cong viée can thiét, gép phan tich cuc trong céng viéc xdy dung chién liwpe tong thé img phd
v6i BDKH ciing nhir trong cdng tdc phong tranh va giam nhe thién tai. Két qua tinh todn chi s ton
thirong téng hop cho thdy tai 27 huyén ciia Tinh c6 chi s6 tong thuong tir 0,48-0,64. Hau hét cic
Fuyén ven bién va mién mii la nhitng noi chiu mitc @6 t6n thuong 1ém nhdt (0,60-0,64).

" Tir khéa: Thanh Héa, Bién déi khi héu, chi 56 tén thwong, sirc khoe cong d‘éng.

1. Mé dau

BDKH truc tiép 4nh huong dén sirc khoe ctia
cong ddng théng qua thoi tiét khic nghiét, 6
nhiém khong khi,... Nhitng ngudi bi bénh ho
hép, tim mach rét nhay cam néu nhiét do cao [2].
Su gia ting vé cuong do va tin sudt bdo, 16c
x04y, 1ii Iut, han hén, mua 16n va 16 d4t,... d3 gay
anh hudng dén strc khoe con ngudi théng qua &
nhiém, suy dinh dudng va bénh tat, dic biét la
ngudi ngheo, dan tdc thiéu sb, nguoi gia, phu nt
va tré em [4].

Thanh Hoa 1a tinh déng dan voi 1a 3,7 triéu
ngudi (2013), gdm 7 dan tc, trong d6 dén toc
Kinh chiém ti 1& cao nhét, khoang 84,75%, tiép
dén 14 dan toc Muong chiém 8,7%, dan toc Thai
chiém 6%, con lai 1 cac dan toc khac [6]. Mat &
dan sé binh quéin gin 312 ngudi/km?, phin bd
khong déu, tap trung dong & khu vuc ddng bang
ven bién va ddi nui thép [5]. Trong bdi canh
BDKH, Tinh da va dang chiu nhiéu tén thuong
voi muce do cao, trong d6 cé van dé stc khoe
cong ddng.

Hién d4 c6 rit nhidu nhimmg nghién ciru vé
mbi quan hé gitta BDKH véi sttc khoe con
ngudi. Két qua nghién ciru cho thdy, cac yéu t6
d2 bi tdn thuong dbi véi BDKH duge phan 1am
2 nhém: yéu té d& bi tdn thuong thudc vé x3 hoi
(nghéo d6i, mu chit, bat binh déng,...) va yéu to
d& bi tdn thuong thudc vé& mit 1i sinh (strc khoe
va dinh dudng).

Bao céo tac dong ctia BDKH t6i strc khoe

Ngudi doc phan bién: TS. Lwong TuAn Minh

cong déng [8] néu rd: nhiing tic dong ma BDKH
gdy anh huong tdi stc khoe con ngudi, trong do
c6 nhitng tac dong truc tiép va gian tiép théng
qua lam thay d6i méi truong séng nhu nhiing
thay d8i vé nhiét dd, chét lugng nude, moi
trudng khong khi, thuc pham, ... Dong thoi cling
dwa ra nhitng bién phép va chién lugc thich tmg.
A. Haines [7], néu nhiing thay d8i vé khi hau,
nuéce bién déng da tac dong tidu cyc t6i sirc khoe
con ngudi. Nhitng thay dbi vé thoi tiét nhu nhiét
dé, 1t lut, béo,... gdy ra cac loai bénh nhu tmyén
nhidm, di tng, vin dé v& cac ngudn nudc hoic
chét do dudi nuée,. ..

Theo Nguyén Céng Khanh [1], BDKH tac
dong t6i strc khoe tré em théng qua 3 s thay doi:
(1) Bién dbi mdi trwong: ting 6 nhiém moi
truomg, thay dbi buic xa ctia tia cuc tim; (2) Thay
bi vé thoi tiét: tai hoa vé thoi tiét thién nhién, sy
cb v& nhiét d6 cao; (3) Thay dbi vé sinh théi: thay
ddi sinh thai 1au dai anh hudng t6i luong thuc,
thuc phdm, di nguyén/dc t& ndm, phoi nhiém
bénh va phat sinh nhidu bénh nhiém khuén.

Téac dong ctia BDKH dén strc khoe cong ddng
ctia Viét Nam duge Trinh Hitu Véach [3] thé hién
trén ban d6 théng qua 3 chi thi 14 d6 nhay, d6 phoi
va kha néng thich trng, theo do, chi sb ton thuong
cao chu yéu tap trung & mién nti va mién Trung.

Bai b4o nay danh gia mtic d6 ton thuong ddi
v6i sitc khoe cong ddng tinh Thanh Hoa thong
qua 3 chi thi la: 6 photi nhiém, dd nhay cam va
kha nang thich tmg.

TAP CHi KHI TUQONG THUY VAN
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2. S6 liéu va phwong phap tinh

2.1. 86 ligu

Trén dia ban tinh Thanh Hoa, dé c6 chudi dit
lidu tinh todn ddy dt v& cac chi thi thanh phin,
chiing t6i da st dung s6 lidu ctia 6 tram Khi tugng
(Thanh Hoéa, B4i Thuong, Yén Dinh, Hoi Xuén,
Nhu Xuin va Tinh Gia) giai doan 1980-2013. Sb

lidu bao d bd vao ving ven bién Thanh Hoa 14
“qu¥ dao phén tich” do Co quan Khi frong Nhat
cong bd [13].

S6 ligu vé kinh té-x4 hdi va bénh tat do thdi
tiét dwoc 14y tir nién gidm théng ké ciia S& Y té
niam 2013, s6 liéu dugce tinh todn cho 27 huyén
thudc Tinh.

Bdng 1. Céc chi thi tinh toén chi sé ton thirong

Yéu t6 quyét dinh
kha niing dé bi ton thuong

Chi thi thanh phén

M6 ta chi thi

Po phoi nhiém (E)

Céc hién tugng
khi hdu cuc doan

S6 trén lii lut, han han, bdo
Thay ddi nhiét d6 t6i cao
S6 ngdy ning néng

Thay ddi nhiét do t5i thip

S6 ngay rét dam, rét hai

Thay d6i lugng mua (mua lon, mua rat lon)

P06 nhay cam (S)

Cong dbng dan cur

Mat d6 dén so

Ving ven bién

Cac khu vuc d6 thi

Khu vire mién nii

Ngudi gia va tré em, ty 1€ nguoi phu thude
S0 ngudi mic bénh

Ti 1€ déi nghéo

Kha niing thich img (AC)

Co sé& ha tAng va
kinh té - x4 héi

S0 bénh vién

S6 béc si trén 1000 déan

Ti 1& x4 phudng dat chudn qudc gia vé y té
Mat d6 giao thong

Tham gia bao hiém y té

Truyén thong vé bién d6i khi hau
Pautuy té

2.2. Phurong phdp tinh chi sé ton thiwong
Tinh toan chi s8 tdn thirong bao gdm 4 budc.
Pbi voi mbi dic trung c6 mot gia tri dugc xac
dinh thoéng qua vi€c so sanh dit liéu caa cac chi
s6 thudc vé dic trung d6. Céc gia tri dic trung s€
dugc st dung lam du vao cho viéc tinh toan cac
gia tri cia 3 thanh phﬁn/bién: Mitc 46 hiig chiu,
mirc @ nhay cim va kha ning thich tmg. Chi s6
chuén hoa ciia nguy co tdn thuong (vulnerability
index) cila viing duoc tinh toan bing viéc tdng
hop cAc gié tri cta cac thanh phin ndy. -
Buée 1: Chuén hoa cac chi thi dugce lwa chon
clia timg thanh phan/bién:
_ _ X — MinXij
* MaxXij — MinXij
Trong d6: X;; 14 gi4 tri cAn chuén héa; MinX;
14 gié tri 01d nhit trong chudi sb liéu; MaxX;; 1
gi4 tri 16n nhét trong chudi sb liéu
Viéc tinh to4n theo cong thirc (1) nhdm muc

(D

TAP CHI KHI TUONG THUY VAN

dich dua cac yéu t6 khac nhau cé don vi khac
nhau quy v& cting mdt don vi khong thir nguyén
va cho két qua ctia cac chi thi ndm trong [0;1].

Budc 2: Xac dinh gié tri/chi s6 chung ctia cic
chi thi cho ting thanh phin/bién: Cac gia tri
dugc chuin hoa cia céc chi thi P dugec tich hop
lai d& c6 duogc gia tri chung cia ving/dia
phuong:

@

Trong d6: n 14 sb lwong cac chi thi trong
viing/dia phuong I; Xj; 1a gié tri/chi s6 chudn hoa
cua chi thi j tai dia phuong i

" Bude 3: Tinh toan gié tri cac thanh phin/bién:
Gi4 tri ctia cAc chi thi trong mot thanh phan/bién
duge tich hop lai dé c6 duoc gid tri chung ctia
thanh phén/bién do:
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Trong d6: C 14 gid tri chung cta thanh
phén/bién; Wpj 1a trong sb ciia chi thi thit j.

Trong s clia chi thi phu thudc vao sb luong
clia céc gid tri/chi s ndm trong né. Co thé trong
m01 thanh phan/ bién, cac gia tri/chi sb c6 trong
56 ngang bing nhau.

Buéc 4: Tinh toan chi s6 téng hop mtc 6 dé
bi tén thuong: Tich hop céc gid trj ctia ba thanh
phén/bién s& c6 chi sb tong hop mitc d6 dé bi tén
thuong;:

3)

Ve E+S+§1-AC) @

Trong d6: V 14 chi s6 tén thuong téng hop; E
la ch1 s6 phoi nhidm; S: chi s6 nhay cam; AC:
chi s6 kha ning th1ch ung.

Nhu vay, chi sb tdn thuong téng horp duoc
tinh bang gia trj trung binh ctia cac chi s6 chinh/
thanh phan.

Thang danh gia nguy co ton thuong dugce xéac
dinh trong khoéng tir 0 den 1, chi ra mirc d6 nguy
co ton thucmg theo 4 cép, tir thép - trung binh -
cao - rét cao.

3. Két qua

Két qua tinh toan chi sb tén thuong téng hop
(V) dén stic khoe cong ddng tai cac huyén cua
tinh Thanh Héa dao ddng trong khoang 0,48-
0,64 (bang 2) va dugc chia thanh 4 cép v6i cac
nhu sau: 0.48 <V < 0,52: mutc dd ton thuong
thip; 0,52 < V < 0,56: mtic d6 ton thuong trung
binh; 0,56 <V < 0,60: mic d6 tdn thuong cao;
0,60 <V <0,64: mitc do tdn thuong rét cao duoc
thé hién trong hinh 1.

Xét riéng ting chi sb thanh phin cho thiy:

- Chi sb phoi nhiém (E): Mitc d6 phoi nhidm
cuia cac huyén phu thudc kha nhidu vao vi tri dia
i, trong d6 cc huyén ven bién va mién nuj 1a
nhing noi c¢é chi s6 phoi nhiém cao hon hin, béi
nhitng khu virc d6 chiu tic dong chi yéu va truc
tiép tir cac hién twong khi hiu cuc doan ma
BDKH gy ra (Quing Xuong, Tinh Gia, Nga

NGHIEN CUU & TRAO POI

Son, Mudng Lat. ).

- Chi s6 do nhay cam (S): Pd nhay cam cao
tap chung & céc khu vyc dong dan sé, nguoi gia
va tré em (Héu Loc, Hoang Hoa, Tinh Gia. . -

- Khd néng thich (g (AC): Mitc d6 thich 1 ung
phu thudc vao kha ning kinh té cia tirng khu
vue, d6i véi nhitng khu vuc ¢6 didu kién kinh t&
t6t thi kha ning chdng chiu va thich ung sé cao
hon so véi nhitng khu vuc nghéo déi nhu mién
nti. Khé nang thich tmg 14 chi sb bién déi nhidu
nhét, tu gid tri 0,34 & cic huyén mién nai
(Mubdng Lat) dén 0,61 & thanh phd Thanh Hoéa.

- Chi s6 tén thuong tng hop (V): Hau hét cac
huyén ven bién va mién nui 1a nhu:ng noi chiu
mirc d tén thuong 16n nhat vé stc khoe cong
ddng, v6i chi s V dat 0,60-0,64.

4. Két luédn

BDKH d3 x4y ra rat rd nét va tac dong dén
hau hét cac linh vuc, trong d6 cé sirc khoe cdng
ddng. Viéc danh gi4 tinh trang tn thuong sirc
khoe cong dong do tdc dong ctia BDKH ciia céc
vung khac nhau la co s& cho céc nha hoach dinh
chién lugc, chinh sach co dwoc bién phap phu
hop cho méi cong dong, mdi khu vue cy thé.

banh gié tinh trang dé bi tén thuong bing
phuong phap xdy dung chi s§ 1a mot phuong
phuong phap hitu hiéu dé chuyén cac yéu té dinh
tinh thanh cac yéu t6 dinh lwong. Két qua d4nh
gi4 chi sb tén thuong téng hop cho thiy:

Mirc d6 tén thuong thip véi chi sé V=0.48
chi c6 & thanh phd Thanh Hoa.

Mitc d6 ton thuong trung binh (0,52 <V <
0,56) xéy ra & 13 huyén/thanh phé/thi xa: Bim
Son, Sim Son, B4 Thuéc, Cim Thuy, Pong Son,
Ha Trung, Ngoc Lic, Nhu Thanh, Néng Céng,
Thach Thanh, Tho Xuan, Vinh Ldc va Yén Dinh.

Mirc d6 tén thuong cao (0,56 <V < 0,60) xay
ra & 3 huyén: Hau Loc, Thiéu Hoéa, Triéu Son.

Mt do ton thuong rét cao (0,60 <V <0,64)
xay ra & 10 huyén: Quang Xuong, Thuong Xuén,
Hoéng Hoéa, Lang Chanh, Nhu Xuén, Tinh Gia,
Nga Son, Quan Hoa, Quan Son va Mudng Lat.
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HINH 1: BAN DG CHi 86 TON THUONG SUC KHOE CONG DONG DO TAC DONG
cUA BIEN DOIKUE HAU TINITHANH HOA (U tirty 1 1:100.000)
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Hinh 1. Ban db chi s6 tén thicong siec khde cong déng do tdc dong ciia BDKH tinh Thanh Héa

Bdi bdo dugc thyc hién trong khudn khé cia dé tai: “Ddnh gid mirc dj tén thwong ciia cdc hé
thong kinh té xi héi do tac déng ciia bién d6i khi hdu tai vimg Bic Trung B (thi diém cho tinh Ha
Tinh)”. BDKH-24, M@ s6: KHCN-BDKH/11-15. )

Tai liéu tham khdo

1. Nguyén Cong Khanh (2012). Bién déi khi héu toan cdu véi sirc khde tré em. Hoi Than kinh
hoc Viét Nam.

2. Pao Ngoc Phong (1984), Mét s6 van dé sinh khi twong, Nxb KH & KT Ha Noi;

3. Trinh Hitu Véch va nnk (2011), Mapping out Vulnerable Areas and Population Due to Ad-
verse Health Impacts of Climate Change in Viet Nam, World Health Organization — VIHEMA -
RCRPH, Final Report.

4. Chlrorng trinh Muc tiéu Qudc gia v trng ph6 v6i bién dbi khi hau, Quyét dinh ctia Thu tuéng
Chinh phii s6 158/2008/QB-TTg (2/12/2008).

5. Cuc théng ké tinh Thanh Héa (2014), Nién gidm thong ké tinh Thanh Héa 2013, Nxb Théng
ké.

6. UBND tinh Thanh Hoéa (2009), Quy hoach tong thé phat trién kinh té - xa@ héi tinh Thanh Héa
dén ném 2020.

TAP CHI KHI TUQNG THUY VAN
S6 théng 06 - 2015




NGHIEN CUU & TRAO POI

7. A. Haines, R.S. Kovats, Climate change and human health: Impacts, Vulnerability and Pub-
lic Health, volume 367. no. 9528, p2101-2109, 24 june 2006.

8. Jeff Spickett, Dianne Katscherian, Helen Brown, Climate Change, Vulnerability and Health
- WHO, Report of Curtin University Junly 2012.

9. http://www.jma.go.jp/jma/indexe.html

BUILDING VULNERABILITY INDEX OF PUBLIC HEALTH
CAUSED BY CLIMATE CHANGE IN THANH HOA PROVINCE

Hoang Luu Thu Thuy and Vuong Van Vu - Vietham Academy of Science and Technology

Abstract: Thanh Hoa is a coastal province belonging to North Central Vietnam. Climate change
has heavy affected to lives, production and ecological enviroment including public health of the
local authorities. Vulnerability risk assessment based on the calculated value of 3 main components
is sensitive, suffering and adaptive capacity to public health due to the impact of climate change is
a necéssazy Jjob and actively contribute to the construction of an overall strategy to cope with cli-
mate change as well as in the prevention and mitigation natural disasters. Results from calculation
aggregate vulnerability indicators showed in 27 districts of Thanh Hoa province with vulnerability
index from 0,48-0,64. Most of the coastal and mountainous districts of Thanh Hoa are the highest
vulnerability level (0,60-0,64). '

Keywords: Thanh Hoa, Climate change, vulnerable index, public health.
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NGHIEN CUU PANH GIA NUOC DANG DO BAO
VUC VEN BIEN TU QUANG BINH PEN QUANG NAM
DS Pinh Chién®, Trin Héng Thai®, Nguyén Tho Sa0® va Nguyén B4 Thiy®
MVign Khoa hoc Khi tugng thity vin va Bién d6i khi hau
@Trung tam Khi twong Thuy vin qubc gia
® Trudng Pai hoc Khoa hoc Ty nhién - Pai hoc Qudc gia Ha Noi
@ Trung tdm Dy bao Khi twong Thiy van Trung uong

rirde ding do bao khu vure ven bién tir Qudng Binh dén Qudng Nam giai doan 1951-
\ [ 2014 va theo cac chu ki lap diroc phdn tich danh gia tir cdc két qua tinh bang mé hinh
N 56 tri tich hop thity triéu, séng bién va nuwéc ding do bao (SuWAT-Surge Wave and
Tide). Trong do, ngodi cdc con bdo lich sit trong giai doan nay, tdp hop bdo phat sinh théng ké trong
1.000 nam dwoe xdy dyng theo phirong phap Monte-Carlo dé cé chudi s6 liéu dii dai cho tinh todn
chu ki Igp nhiéu nam. Két qua cho thdy, trong giai doan 1951-2014 meée ddng lom nhat dat toi 4, 1Im
tai Qudng Tri trong bdo Harriet cdp 14 (thang 7/1971). Vi cic chu ki Idp, phdn b6 nue ding 16m
nhdt khéng han theo mét xu thé chung la giam dan tir bac vao nam, nhitng khu viec cé nguy co nuéce
déang I6n la bdc Qudng Binh, giita Qudng Tri, giita Hué va vinh Pa Nang. Khu viee phia nam Da
Ndng va Qudng Nam cé co thép hon. Niede ding theo chu ki Idp 100 va 200 ném ¢ Quang Tri dat
dén 4,6 va 5,4 m. Két qua nghién ciru lam co sé khoa hoc dé xdy dung phirong dn trng phé véi bdo

manh, siéu bao co kha nang dé bé vdo khu viee trong tirong lai.

Tir khéa: nueée diang do bao, nguy co mede dang do bdo, mé hinh tich hop.

1. M¢ diu

Bio 1a mot trong nhiing thién tai c6 ngudn
gbc khi twong thity van nguy hiém nhat ma mot
trong nhiing tac déng chinh ciia bao dbi voi ving
ven bo 13 hién twong ngdp lut do nude bién déng
cao trong bdo. Trén thé gi6i da chimg kién nhiéu
con bao gy nudc ding cao lam ngép vung ven
bo trén dién rong gay nhidu thiét hai vé ngudi va
ctia nhu bio Katrina @6 b vao bang New Or-
leans - M¥ théang 8/2005, bio Nargis d6 b vao
Myanma thang 5/2008 va dic biét gin day siéu
bdo Haiyan cdp 17 tran vao Phillipin thang
11/2013 gy thiét hai ning né chi yéu bdi ngap
lut do nuGe bién dang cao. Dai ven bién Viét
Nam ciing d4 ghi nhan nhiéu con bdo gy gi6
manh, séng 16n va nudc bién dang cao nhu bdo
Damrey (2005), Xangsane (2006), Ketsana
(2009),...

Nghién ciru nude dang do bio da dugc tién
hanh tir rit 1du va d c6 nhiu md hinh, cong
nghé tinh toan, du bdo nudc dang bio dugce xay
dung. Gan déy, bén canh huéng nghién ctru dé
néng cao d9 chinh x4c ciia cac mé hinh du bao
nuée dang do bdo thi nghién ctru v& nude ding

TAP CHI KHI TUQNG THUY VAN

do bdo cho mét khu vuc cu thé dang rat dugc
quan tdm. Tai My, cac nha khoa hoc da st dung
s6 liéu mé phong 100 nam bao lich st lam du
vao cho md hinh tinh nudc dang do bao va xay
dung dudng tin suit nuée dang @i v6i chu ki
1ap lai tir 2 &én 100 nam [3]. Tai Viét Nam, Dinh
Vin Manh va cs [3] da tinh todn, xay dung mot
b6 s6 lidu co ban vé thity tridu, nude dang do bao
va muc nude tdng hop do thiy triéu va nude
dang do bdo doc bd bién tir Quang Ninh dén
Quang Nam. Trong d6, tdp hop bdo phat sinh
théng ké duoc x4y dung theo phuong phap
Monte-Carlo dia trén phan bd x4c sudt ciia cac
tham sb bdo d xuét hién trong qua khir. Ciing
theo hudng nay, Pinh Van Uu va cs [4] da két
hop cac phwong phap théng ké va mé hinh sb tri
dé tinh toan va phén tich myuc nude bién cuc tri
c6 tinh dén muc nuée bién dang do tic dong clia
bién ddi khi hau tai cac khu vic ven b bién va
hai dao Viét Nam.

DE c6 co s6 khoa hoc xdy dung cac phuong
an Uig phd vo6i bdo manh, siéu bdo anh hudng
dén Viét Nam, gin ddy Chinh phi d3 c6 yéu cau
nganh Khi tugng Thiy van nghién ctru co bdo

Ngudi doc phén bién: TS. Hoang Trung Thanh
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va nude dang do bao cho tirng khu vuc ven bién
Viét Nam. Trong nghién cttu nay, nudce ding do
bao trong giai doan 1951-2014 va nguy co nudc
dang do bdo tai khu vic ven bién tir Quang Binh
dén Quang Nam dugc phan tich dénh gia. Do
han ché vé s6 lidu quan tric nén giai phép st
dung sb lidu tinh todn nuéc dang do béo bing
md hinh s6 tri da diroc kiém chimg dé thay thé 13
phit hop nhét. Ngoai s6 lidu cac con bio trong
giai doan 1951-2014, tap hop béo phat sinh trong
1.000 ndm d3a dugc xay dung dé c6 chudi sb lidu
du dai cho tinh todn nude dang bdo theo chu ki
1ap nhidu nam trong khu vire.

2. Khu vue va phwong phap nghién ciru

2.1 Khu vuee nghién citu

Khu vyc nghién ctru dwrge lua chon 13 ving
ven bién tir Quang Binh dén Quang Nam, noi
chiu nhidu tic dong cta thién tai bdo va nudc
dang do bo. Pay 1a khu vuc bién hé, dia hinh
néng, bd bién chu tao chit yéu 14 cét, khong cb dé
bién bao boc nén da timg xay ra nhiing trin ngip
lut rit 16n trong mot sé con bio manh nhw
Xangsena (thang 9/2006), Ketsena (thang
9/2009). Theo théng k&, trong giai doan tir 1951-
2014 s6 lrong bao db bo vao ving bd khu vire tir
Quang Binh dén Quang Nam 14 43 con, trung
binh khoang 0,7 con/nam, trong d6 bdo cudng
d6 cép 8-9 chiém khoéng 36%, bio manh tir cp
12 tré 1én chiém 26%. S6 liéu quan tric murc
nudc tai cac tram hai van, thiy van ven bién va
cac dot khao sat nuée dang do bdo da ghi nhén
dwoc nhiéu con bio gay nudc dang 16n tai khu
virec nay nhu: bdo Cecil (thang 10/1975) gay
nudc ding cao 1,69 m tai Thanh Khé - Quang
Binh, bdo Becky (thang 10/1990) 1a 1,84 m tai
Thanh Khé - Quang Binh, bdo Xangxane (thang
9/2006) 14 1,4m tai Son Tra - Pa Nng, bio Ket-
sena (thang 9/2009) 1a 2,4 m tai H6i An - Quang
Nam.... Trong qua khir, con nhiéu con bdo manh
c6 thé da gy nu6c dang 16n hon rit nhiéu nhung
da khong dugce gh1 nhén do khong cd tram do ho#c
khong c6 diéu kién diéu tra khao sat, nhu bio
manh Harriet thang 7/1971 véi cép gi6 trén chp 14,
(khi &p tai tim 960 mb) d6 bd vio Quang Tri.

Bién d thay triéu trong khu virc nghién cimu

NGHIEN CUU & TRAO POI

¢6 xu hudng giam dén tir Quéng Binh dén Thira
Thién Hué va tang dén tix day dén Quéang Nam,
noi cé bién d6 triéu 16n nhét 13 Quang Binh va
Quang Nam ciing chi khoang gin 1,0 m. Vi 1a
ving bién thodng nén khi bio dd bo tao nhitng
dot séng 16m tan phd nhiéu cong trinh ha tAng ven
bo. Tai tram khi twong hai vin Son Tra da ghi
nhén duoc séng cao téi 6,0 m trong bao Ketsena
thang 9/2009. Ngoai ra do c6 dia hinh néng va
thoai nén nudc dang do tmg suit séng co thé
chiém mot phin dang ké trong muc nuée ding
tdng cong trong bio. Anh huéng cla thay tridu
v séng bién t6i nudc déng do bio tai khu vyc
nay d& dugc nghién ciru danh gia [1], tuy nhién,
danh gia hién trang va nguy co nudc dang do béo
chwa duge nghién ctru chi tiét.

2.2 Phwong phap nghién ciru

D3 Pinh Chién va cs. [1, 2] d4 chi ra ring tai
khu vire nghién ctru 4nh hudng cta thiy tridu 1a
khong dang k& va nude dang do séng chiém mot
phén déng ké trong muc nude dang tong cong
trong bdo. Chinh vi vay trong tinh toan nuéc
déng do bdo dudi ddy, mo6 hinh SuWAT s& chi
xét dén anh hudng cta séng bién. Co so 1i thuyét
va hiéu chinh, kiém dinh mé hinh SuWAT tai
khu vire nghién ciru duoc trinh bay chi tiét trong
cac cong trinh [1, 2, 5].

Phurong phép Monte-Carlo da dugc st dyng
dé xay dung tap hop bio phat sinh théng ké cho
1.000 ndm bdo. Y tudng va co s& li thuyét cua
phwong phép dua trén phan b xac xudt cia céc
tham sb bao thuc t& dé& xay dung tip hop bio
phat sinh théng k& cho nhiéu nim trong twong
lai [3]. Nghién ctru dé st dung sb liéu bio trong
giai doan 1951-2014 dugc thu thép tai Trung tAm
Dy béo khi tugng thiy vin Trung wong va trén
trang web ciia Co quan Khi tugng Nhat Ban [6]
dé tinh to4n nudc dang do bio tai khu virc nghién
ctru va xay dung tap hop bo phét sinh théng ké.

Gia tri nwde dang theo chu ki 1dp lai (Return
Period) 5, 10, 20, 50, 100 va 200 nam dugc xac
dinh tir ham phén b6 théng ké twong (g nhu sau
[31:

H =inv(F(P,)) 1)
trong d6: H 1a gia tri nuéc dang do bao; F 1a
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ham phén bd xac sudt; PH 14 x4c suit phéan bd

(cumulative probability) ctia H; P 14 suét dam

bao ndm:

_1-Py
1

2

P

Trong d6: t la khoang thoi gian trung binh
(nam) gifta cac sb lidu; inv - ham ngugc cua F:

1 3)

=%

Trong d6: T: 1a chu ki lap lai va P 13 sut dam
bdo theo nam.

Véi dai ven bién mién Trung, md hinh
SuWAT duoc thiét ké trén ludi chit nhat va ldng
3 16p: mién tinh 16n nhét (luéi Bién Dong - luéi
D1) tir 8 - 229N, 105 - 120°E c6 dd phén giai 4
phut (khoang 7,4 km); mién tinh 1dng ké tiép
(luéi khu vuc - D2) duoc thiét lap bao trum va
m& réng vé phia bic cia tinh Quang Binh va
phia nam ctia tinh Quang Nam tir vi 36 12 -
18%N, kinh tuyén 106 - 111°E, dd phéan giai 1
phut (1,85 km); mién tinh thtr 3 (lu6i dia phuong
- D3) c6 d0 phén giai 0,5 phut (khoédng 925 m)
v6i vi tri duge xdc dinh cho ting con bao sao
cho c6 thé bao trim hét nhiing khu vire ¢é nuéce
dang dang ké (16n hon 0,5m).

3. Hién trang va nguy co giy nuwéc dang do
bio khu vue ven bién Quang Binh dén Quing
Nam

3.1. Hién trang nwdc ding do bdo ven bién
Qudng Binh dén Quding Nam

Hién trang nudc dang do bdo dugc hiéu 1a
nude ding da timg xuét hién trong cac con béo
lich sir @ bd trong khu vuc. P& danh gia nuéc
déng bao tai khu vire, khong chi nhiing con bio
c6 tAm d6 bd vao khu vurc ma tit ca cac con ¢
tdm d6 bd nim ngoai nhung c6 kha ning giy
nuéc dang déng ké tai khu vuc déu duoc tinh
todn. Hinh 1 1a quy dao céc con bdo trong giai
doan 1951-2014 dugc tap hop va st dung d tinh
nude dang tai khu vuc.

Két qua tinh toan (hinh 2) cho thiy, trong giai

TAP CHI KHi TUQNG THUY VAN

doan 1951 - 2014 nuéc ding do bao 1én nhét
xuét hién tai Ctra Viét - Quang Tri 1én t6i 4,1m
trong bdo Harriet thang 7/1971 (cAp 14 - khi &p
tdm bao 14 945 milibar) d6 bd vao Phong Pién -
Quang Tri. M6t sb con bio khic nhu Cecil
(10/1975), Betty (8/1987), Xangxane (9/2006),
Ketsena (9/2009) ciing gdy nudc ding 16m trén
2,0m tai khu vuc quanh vi tri tdm bio dd bo.
Phén bd nuéc dang 16n nhat trong khu vuc
nghién ctiu giai doan 1951-2014 dwoc thé hién
trén hinh 2, theo d6, viing nudc dang 1én hon 2,0
m chtt yéu tip trung & ven bo tir Pa Ning dén
Quang Binh, khu virc ¢6 nu6e dang bao 16n nht
14 bac Cira Viét. D6 16n nude dang 16n trén 3,0
m cling d4 xuét hién tai Hué va Pa Ning, khu
vuc ven bién Quéng Nam cling dd c6 nudce dang
bdo 1én t61 2,5 m.

3.2. Nguy co nwée ding do bio ven bién
Quang Binh dén Quing Nam

Dé tinh toan nudc dang do bio c6 chu ki lap
dai 100, 200 ndm dat do chinh x4c cao cin phai
c6 dugce sb liéu bao déu vao du dai tuong Ung, it
nhét cling phai 200 ndm [3]. Do vy, ngoai
nhitng con bdo lich sir thu thip dugc (64 nim)
cin phai x4y dung thém c4c con béo gia dinh.
Trén co s& s lidu cac tham sb bao hoat dong trén
Bién Dong va c6 anh hudng dén Viét Nam tir
ndm 1951-2014 (tong cdng 402 con) dd xdy
dung duoc tép hop bio phét sinh thong ké trong
1.000 nam, bao gém 5.492 con béo, trong d6 co6
857 con db bd vao khu vure nghién ctru 1am dau
vao cho mo6 hinh tinh nu6c dang bdo. Cac con
bao theo céc cp bio db bd vao khu vuc nghién
ctru duge téng hop trén bang 1 cho thdy, Quang
Binh 13 noi ¢6 nhiéu bio dd b nhét vai 290 con.
S6 con bdo c6 kha ning gy nudc dang dang ké
(trén cép 10) chiém trén 30%, sb con bio co
cudng do manh trén cp 13 14 10 con, trong do
c¢6 3 con manh trén cép 15 d8 b vao dai ven
bién tir Quang Binh dén Quéng Nam trong 1.000
nam.
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Hinh 1. Quy dao cdc con bio d6 b va dnh
Fieéng dén khu vy trong giai doan 1951-2014

Hinh 2. Két qud tinh todn phén bo
nuoc dang lom nhét tai dai ven bién tir
Qudng Binh dén Qudng Nam trong
giai doan 1951-2014

Bdng 1. Téng hop bdo phat sinh théng ké khu viee nghién cieu (s6 con /tan sudt)

Khu vue bilo do b
Clip bilo (B0 pho) 5B T Guana Trl T :%a Nane | Ouang Nam
Ap thip ohietddl | 76/3.9% | 20/.4% | 21.5% | 63/1.6% | 4305.0% _
8 69/8.1% | 292.0% | 2172.5% | 30/4.6% | 48/5.6%
9 6217.2% | 20/3.4% | 15/1.8% | 36/42% | 30/3.5%
i 24B.8% | 11/13% | 13/L5% | 5/0.6% 61.9%
23.7% | 809% | 304% | 11/1.3% | 14/L.6%
2 330.0% | 2833% | O1% | 212.8% | 227.6%
73-14 202% 1/0.1% - 02% | 202%
>15 1/0.1% - : 10.1% 10.1%
Tong 300/33.8% | 19/15.1% | 8209.6% | 18021L.0% | 176/20.5%

Tt ca céc con béo tir cap 8 (theo thang Beau-

fort trén bang 1) trd 1én (624 con) trong tép hop
bdo @b bd vao ving nghién ciru duoc sir dung
tinh todn nudc dang. Ngoai ra, do bdo thudng ¢
xu hudng gay nuée déng cao phia bén phai theo
huéng bao do b6 nén mét s6 con bio cb tam db
bd khéng nim trong khu vue nghién ctu nhung
6 khé ning gy nudce dang tai day (42 con) cling
dugc dua vao tinh toan, trong d6 cha yéu 1a cac
con bo ¢6 tAm db bod vao Quang Ngai.

Trén co so két qua tinh nuéc ding tr 666 con

bdo cAp 8 trd 1én da xay dung ban dd phan bd
nude ding bdo 16n nhét tmg véi cac chu ki lip 5,
10, 20, 50, 100 va 200 ndm (hinh 3). Theo d6
phan bb nwéc ding khong hin theo mot xu thé
chung tir bic vao nam. Nhitng khu virc ¢ nudc
dang 16n 14 bic Quang Binh, gitra Quang Tri,
giita Hué va trong vinh Pa Ning, con khu vire
phia Nam P4 Néng va Quang Nam c6 nudc dang
nhé hon. Nuéc dang theo chu ki 1dp 100 va 200
nam & Quang Tri dat dén 4,6 va 5,4 m.

TAP CHI KHi TUO'NG THUY VAN
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Hinh 3. Phdn bé nudc

déng bdo Ién nhdt theo
chu ki lap 5, 10, 20, 50,
100 va 200 nam tai vung
ven bo Qudng Binh-
Qudng Nam (thir tiw tir

£9 85 16 15

trdi qua phdi, trén

20 25 30 85 40

09 9§ 10 15 20 25 99 35 50 45 58

080 0510 15 20 25 30 55 40 45 60

xuong dwdi)

Két qua tinh todn nudc dang béo theo cac chu
ki lap 5, 10, 20, 50, 100 va 200 nim tai cc diém
Ctra Gianh va Nhat Lé (Quéng Binh), Cira Viét
(Quéng Tri), Thudn An (Hué), Vinh Da Ning
Pa Nang) Tam Ki va Hoi An (Quang Nam)
dwoc thé hién trong hinh 4. Theo do, tai Ctra Viét
12 noi-c6 nuée dang 16n nhét véi cac chu ki lap
5, 10, 20, 50, 100 va 200 nim tuong u‘ng lala
1,9;2,4;3,0;3,9; 4,2 va 5,2 m.

6

D wuomudeding Hitgm)

=3
o
=

[ 1] 260
Chu ki 1ap Tai (ndm)

Hinh 4. D§ Ién nudc déang bao theo
cac chu ki lap
Trén day 1a mot s6 két qua ng]:uen ctru danh
gia nuéc dang do bdo tai dai ven bién tir Quéng

TAP CHi KHi TUQNG THUY VAN

Binh dén Quéng Nam. Nguy co bdo va nudc
dang do bo cho cac khu vyc khac s& dugc trién
khai nghién ctru trong thoi gian téi.

4. Két luan

Trong nghién ctru nay, nuée dang do bio tai
khu vyc ven bién tir Quéng Binh dén Quang
Nam trong giai doan 1951-2014 va theo céc chu
ki Idp 5, 10, 20, 50, 100 va 200 nim dugc phan
tich dua theo két qua nghién ctru tinh toan tir mo
hinh sb tri tich hgp SuWAT. Trong d6, ngoai s
liéu bdo trong giai doan 1951-2014, tp hop bio
phat sinh théng ké trong 1.000 ndm da dwoc xay
dung theo phwong phap Monte-Carlo dé c6 dugc
chudi s6 liéu da dai tinh nude dang theo chu ki
13p t6i 200 nim. Mot s6 két qua dat dugc c6 thé
tom tit nhu sau: w

- Trong giai doan 1951-2014, nude dﬁng do
bao tai khu vure nghién ciru ¢6 d6 16n trén 2,0m
chtt yéu tAp trung & ven b cac tinh tir Pa Néng
den Quéng Binh, nude dang béo cao trén 3,0 m 43
xuét hién tai ven b tinh Quang Tri va Hué, dic
biét & Quéng trj d4 c6 mét lan nude dang bio ky
luc 1én t6i 4,1m trong bdo Harriet thang 7/1971.

Sé thing 06 - 2015




- Trong 1.000 nam, trong s& khoang 900 con
bdo gia dinh d6 bd vao ven bd tir Quang Binh
dén Quéang Nam thi 56 con bdo c6 kha ning gay
mxorc dang d4ng ké (trén cép 10) chlem trén 30%,
s6 con c6 cudng d6 manh trén cap 1314210 con,
trong d6 c6 3 con manh trén cép 15. Khu virc cé

NGHIEN CUU & TRAO BOI

Ning. Nude dang theo chu ki 1ap & Quéang Tri c6
g1a tri 16n nhét trong khu vuc nghién ciru va dat
dén 4,6 m va 5,4 m twong tng véi chu ki 13p 100
va 200 ndm.

Nhiing két qua nghién ciru ndy s& 1am co s&
dé xay dung phuong 4n (mg pho véi bdo manh,

nguy co nuéce dang do bdo cao 13 phia béc Quéng

siéu bao c6 kha ning dd bd vao khu vuc nghién
Binh, gifta Quang Tri, gifta Hué va trong vinh Ba

ctru trong tuong lai.
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STUDYING FOR ASSESSMENT OF STORM SURGE ALONG
THE COASTAL AREA FROM QUANG BINH TO QUANG NAM

Do Dinh Chien®, Tran Hong Thai®, Nguyen Tho Sao®, Nguyen Ba Thuy®
M Viet Nam Institute of Meteorology, Hydrology and Climate Change
@ Hydro-Meteorological Service of Vietnam
®VNU University of Science
“National Center for Hydro-meteorological Forecasting

Abstract: Storm surge in the coastal area from Quang Binh to Quang Nam during the period of
1951-2014 and the return period are analyzed based on the result from a coupling of surge, wave and
tide model (called as SuWAT). Where, beside the historical data, the bogus storms in 1.000 years de-
veloped by the Monte-Carlo method to be added in order to have sufficient data for calculating the re-
turn period values. The results showed that, in the period of 1951-2014, the highest surges reached 4,1m
in Quang Tri during the Harriet storm with 14 Beaufort scale land fall at July/1971. The distribution
of return periods are not in accordance with the general trend, decreasing from the North to South. The
areas with the high risk of surge are north of Quang Binh, middle of Quang Tri, between Hue coast and
Da Nang bay, while the south of Da Nang and Quang Nam coastal are lower. The surges in the 100
and 200 years retuwrn periods in Quang Tvi reach 4.6m and 5.4 m. The research results are scientific

basis for developing scenarios to cope with extreme storms hit the region in the future.
Key words: storm surge, storm surge risk, couple modelling.
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UNG DUNG MO HINH MIKE 11 MO PHONG
DONG CHAY LU HA LUU SONG CA

Trin Vin Tinh vi Nguy&n Thi Bich Ngoc
Trudng Pai hoc Tai nguyén va Méi truong Ha Noi

i Iut I mot trong nhitng tham hoa thuong xuyén nhat gdy thiét hai cho trdi dat. Trong

nhitng ném gan day, do téc dong ciia bién déi khi héu, tinh hinh 1 lut ngay cang gia

téng cd vé tan sudt lan cuong dg gdy thiét hai nghiém trong dén tinh mang va tai san
cila nhan dén. Séng Ca la mgt luu viec 16m 6 viing Bdc Trung B, ngudn mrde séng Ca dong mét vai
10 rat quan trong trong sy phat trién kinh té - xa héi cac tinh Nghé An va Ha Tinh. Tuy nhién,bén
canh @6 trén luu vuc lii lgi thirong xuyén xdy ra va gdy nhiéu hdu qua nghiém trong, déic biét doi
véi viing ha dy. Viéc nghién citu todn dién vé ché do thity dong e ciia lvu viee séng Cd thong qua
tmg dung mé hinh todn sé la co s6 quan trong cho viéc dé xudt cdc gidi phdp phong tranh va gidm
nhe thiét hai do lii gdy ra. Bai bdo nay da sit dung mé hinh thily déng lwc Mike 11 nghién citu nguyén
nhdn, dic diém va tinh todn mé phong danh gid dong chay Iii trén heu vire séng Ca nham thire hién

mic tiéu trén.
Tir khoa: Séng Ca, dong chay ha Lru.

1. Mé dau

Séng Ca 1a mot trong chin hé théng séng
chinh & Viét Nam thudc khu vuc Bic Trung BG.
Dién tich luu vuc séng ca 14 27.200 km?; chidu
dai dong chinh 1a 531km, trong d6 doan song
chay trén lanh thé Lao dai 170 km, con lai la
361km chay qua hai tinh Nghé An va Ha Tinh
101 @6 ra Bién Pong tai Ctra Hoi (hinh 1).
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Hinh 1. Ban do mang ludi song va luci tram
thiy van trong hé tlzélig song Ca
Dia hinh Luu virc séng Ca rit da dang, nhung
chii yéu 1a ddi nti nén c6 d6 déc binh quén luu
vuc 16n, phén 66ng béng ven bién nho hep, hon

TAP CHI KHI TUONG THUY VAN
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nita do luu vuc lai ndm trong khu vuc c6 lugng
mua 16n, vi vdy, ddy la mét trong nhitng ving
xdy ra thién tai thudng xuyén va nghiém trong
nhét 1 Iii lut.

Mua mua trén luu vuc séng Ca thuong kéo
dai tir thang 5-10 & trung va thugng luu va tir
thang 8-11 & vuc ha luu dong chinh. Mua & ha
hru s6ng C4 thuong 16n hon mua ¢ thuong luu,
huéng di chuyén mua ciing thudng tir ha luu 1én
thuong Iuu. Mua gay i dic biét 16n trén song
Ca thudng kéo dai trén mét tudn 18. Luong mua
7 ngay 16n nhét, tin sudt 2% bién ddi tir 800 -
1.400 mm & ddng bing va 700 - 1.200 mm &
mién ndi [3]. B

Ciling nhu cac ving khac & khu vuc Béc
Trung B9, luu vuc séng Ca chiu sy khéng ché
ctia nhidu hé théng thoi tiét. M3i hé théng thoi
tiét lai thinh hanh vio c4c thoi ki khic nhau trong
nim va ching quyét dinh hinh thé thoi tiét noi
chung va mua ndi riéng. Trén luu vuc séng Ca
nguyén nhan gy mua Ifi 16n 1a do céc hinh thé
thoi tiét nhu: bdo, 4p thip nhiét d6i (ATND),
khong khi lanh, dai hoi tu nhiét d6i va su két hop
ctia chung gdy nén.

Trén luu vuc c6 1 tiéu man xuét hién vao
thang 5, 6 va lii chinh vu x4y ra tlr thang 9 -11.
Hang ndm thuong cé tir 5- 6 trin 1{i. Nhin chung
kha nang xuét hién I{i 16n cia cac vung trong luu
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vuc khéc nhau. Ving thugng nguén song Ca thoi
gian xut hién 1i l6n thuong 13 vao céc thang 8,
9. Ving luu vyc song Ngan Phé, Ngan Sau li
l6n xay ra vao céc thang 9, 10 va 11. Thoi gian
xuét hién 1 trén lwu vie cham dan tir thuong
ngudn xudng ha du, 1d trén cic nhanh sbng &
phia thugng ngudn song thuong xuit hién sém
hon so véi lii tai nhitng nhinh sdng & dudi ha du,
chinh vi sir xuét hién Il & cic nhanh séng léch
pha nhau d3 1am cho mila lii & phia ha du song
Ca kéo dai dén 6 - 7 thang - tir thang 6 - 12, mitc
dd tp trung Iii va kha niing xay ra lii 16n nhit &
céc ving khéng ddng thoi nén di giam bét nguy
co xédy ra lii 16n & ha du. Tuy nhién, trong nhiéu
treong hop, khi mua dugc sinh ra béi cac hoan
hru ¢& 16m, bao phit dién réng nhu bio hoic
ATND, khi d6 Iii dic biét 1on & dong chinh gip
Iii 16n & céc nhanh sdng ving ha du s& giy nén
1i 16n va dic biét 16m & phin ha du.

Tty theo hinh thé thi tiét gy mua cling nhu
su phan phéi mua theo thoi gian ma 1ii xay ra
trén séng Ca c6 thé 1 Iii don (1 dinh), 1ii kép (2
hoic 3 dinh). Tuy nhién do diéu kién dia hinh cé
d6 dbc 16n va séng ngin nén 1i xdy ra trén hru
vue thudng 13 1ii don, dinh 1t nhon, nhénh i 1én
dbc. Thoi gian duy tri trdn 1ii cac ving khéc
nhau, & cic song sudi nhoé thuomg kéo dai tir 2 -
3 ngay, trén soéng chinh & thugng va trung luu
khoang tir 3 dén 5 ngay con & ha luu c6 thé kéo
dai dén 17 ngay. Khi mua 16n va tap trung thi
thoi gian 1ii 18n rét ngén, nhét 14 nhimg Iuu vic
song c6 dia hinh déc.

Bién d6 1ii 1én & séng sudi nho thudng dudi 3-
5 m, nhung c6 thé t¢i 6 -7 m trén sOng vira, thim
chi hon 10 m trong trén 1ii quét trén song Ngan
Phé vao thang 9/2002. & ha Iwu cac song bién
do 1ii trong khoéng 5 - 10 m. Cudng suét 1 1én
trung binh khoang 5 - 20 cm/gid. Cudng suét 1
1én 16n nhét trong 1 gitr c6 thé dat t&i 50- 150
cm/gid [2].

2. Thiét 14p mé hinh thity Irc nghién ciru
dong chay lii trén luu vie song Ca

Trong bai bao stt dung md hinh Mike 11 dé
mé phéng ché do thiy luc dong chay li & khu
vure ha luu séng Ca:

NGHIEN CUU & TRAO DOI

2.1 So @ mang lréi

Mang lué6i sdng tinh toan gidi han trong khu
vuc ha Iou caa séng Ca (tir tram thity viin Yén
Thuong), song Ngan Phé (tir tram thity viin Son
Diém) va sdng Ngan Sau (tir tram thity vin Hoa
Duyét) dén Cira Hoi (hinh 2).

Trén doan soéng Ca c6 37 mit cit trén séng c6
tram Yén Thuong do Iuu lugng, tram Nam Dan
va tram Chg Trang do muc nude. Cac mit cit
duogc phan bd nhur sau:

- Poan tir tram Yén Thuong dén tram Nam
Pan c6 6 mit cit.

- Poan tir tram Nam Pan dén tram Cho Trang
¢ 13 mit cit.

- Poan tir tram Chg Trang dén Cira Hoidbra
bién c6 18 mit cit.

Trén doan séng Ngan Phé ¢6 11 mit cit va c6
tram Son Diém tram do luu lugng.

Trén doan séng Ngan Sau c6 21 mit cét, trén
song c6 tram Hoa Duyét do luu lwgng va tram
Linh Cam do muc nuée. Sb lugng mat cit duoc
phéan bé cy thé nhu sau:

- Doan tir tram Hoa Duyét dén Linh Cam cé
16 mit cat

- Poan tir tram Linh Cam dén hop huu véi
song Ca c6 5 mit cét.
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Hinh 2. So d6 mang ludi thuy lyc tinh todn

2.2 Diéu kién bién ciia mé hinh thity lyec

Bién trén cia m6 hinh thuy lyc 13 qua trinh
liru lugng theo thdi gian Q= f(t) tai: tram Yén
Thuong (s6ng Ca), tram Son Diém (sdng Ngan
Phd) va tram Hoa Duyét (song Ngan Sau). Bién
dudi ctia mo hinh 1a dudng qua trinh myc nuéc
tai tram thiy van Cira Hoi.

TAP CHI KHI TUONG THUY VAN
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Nhim danh gi4 qué trinh mé phéng kiém tra
két qua tinh toan ctia md hinh, cin ¢ vao nhiém
vu clia bai toan va diéu kién sb ligu, bai béo lya
chon mot nit kiém tra tai cac vi trf mit cit trung
vGi tram thay van Chg Trang.

2.3 Két qua higu chinh va kiém dinh

Dua vao s6 lidu thyc do vé& hru hrong va muc
nudce theo gid tai cic tram thiy van trén Iuu vue
séng qua cac nim tién hanh Ira chon tran 1ii tinh

- toan (bang 1):

Bang 1. Bang thong ké céc trgn lii lwa chon dé hiéu chinh va kiém dinh

Nim Thoi gian bt ddu | Théi gian két thiic Muc dich
1978 1 gio 00 ngay 16/9 11 gi& 00 ngay 9/10 Hiéu chinh
1979 1 gi&s 00 ngay 11/9 | 19 gi&r 00 ngiy 5/10 Hiéu chinh
1975 1 gid 00 ngdy 25/8 | 23 gior 00 ngdy 30/9 Kiém dinh

P& hiéu chinh théng s6 cho mb hinh, bai bao
d3 sir dung phuong phép thir din. Céng tc higu
chinh chii yéu duroc tién hanh bing cch thay ddi
d6 nhém. Hé s6 nhdm x4c dinh cho timg mit cét
va nham déy song digc thay di trong qué trinh
hiéu chinh mé hinh va kiém tra tinh hop 1i théng

AP G RS BAET Rt RN R ReST ANl MW beWl LW

qua tai liéu do dac tai tram thiy van Cho Trang.

Két qua thu dugc sau khi chay mé hinh véi
céc tran lii dugc chon dé higu chinh va kiém dinh
ctia cac nidm duwgce danh gia tai tram thuy van
Chg Trang trén séng Ca nhu hinh 3, hinh 4 va
bang 2.

-

v
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Hinh 3. Qua trinh muc nudc hiéu chinh tai Tram Cho Trang

Trong d6:

Hinh 4. Qua trinh myc nuéc kiém dinh tai Tram
Cho Trang nam 1975

Putng qué trinh myc nuée thyc do
Pudng qua trinh mue nude tinh toén

Bang 2. Bang két qué déanh gid sai s6 khi hiéu chinh va kiém dinh mé hinh tai tram Cho Trdng

Niim Nash Sai s6 dinh (%) | Sai s tbng lwong (%)
1978 0,98 2,76 7,71
1979 0,95 5,20 7,26
1975 . 0,96 7,96 ° 0,38

Dua véo két qua hiéu chinh va kiém dinh mé
hinh ta thiy duong qua trinh muc nudc tai cac
tram thiy vin Cho Trang gifta thuc do va tinh
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toan ciia md hinh trong d6i ddng dang, qué trinh
1§ 1én va qué trinh Iii xudng déu rit sat nhau. Céc
chi tiéu d4nh gi4 sai s6 d&u cho két qua tt: chi




tiéu NASH déu dat trén 0,95, sai ) téng lugng
nho hon 8% va két qua mé phong hau nhu déu
16n hon so v6i két qua thuc do, dinh Iii cta
dudng qué trinh tinh todn khong sai 1éch nhiéu
va thoi gian xut hién chit yéu 12 sém hon so véi
thuc do. Nhu vy bo théng sb mé hinh tim duge
da mo phong tuong d6i chinh xé4c vé diéu kién
dia hinh, hinh déng long song.

3. Xéy dung kich ban dién to4n 1d ha luu
song Ca

3.1 Co s6 xdy dung cdc kich bdn

Do hau hét hé théng dé phong lii trén hé thong
song Ca dugc thiét k& voi tan suit P= 2%, tuy
nhién, dudi tic dong cta bién dbi khi hau viéc
xuét hién céc tran 1 cuc doan 16m hon tran i thiét

NGHIEN CUU & TRAO POI

ké hoan toan 6 thé xay ra din dén khé khin trong
viéc ludng truée nhitng dién bién mirc d6 ngap
h_%t, cling nhu thiét hai do chiing mang dén.vi vay,
can xem xét danh gi4 trudc cac tran 1d 1én @8 c6
thé tinh to4n va phong tranh nhiam gidm nhe thiét
hai do 1ii gdy ra dic biét & khu vuc ha hwu, cin
phai xay dung cic kich ban lii img v6i tAn sudt
nhd nhu 1% va 0,5% duya trén nhitng tran 1d thuc
té d4 xay ra trén hwu v (bang 3).

Trong ndm 1978 da xay ra trén Iii 1én lich st
trén luu vure séng Ca ung voi tAn sudt P =2%, do
véy trin 16 nay d3 duge sir dung dé x4y dung qua
trinh 1§ ¢mg v6i cac tin suét thiét k&, thong qua
di&n toan thay luc dé x4c dinh dudng muc nuéce
1t thiét ké, xem xét mirc d6 ngap lut & ha luu.

Bdng 3. Bang tinh todn luu liwong dinh Iii ing voi tén sudt thiét ké va thuc do nam 1978

Tén tram P=1% P=0,5% Nim 1978
Hoa Duyét (10°m’/s) 3,96 4,23 2,79
Yén Thuong (10°m’/s) 14,8 13
Son Diém (10°m’/s) 5,29 6,05 3,70

3.2 Két qua mo phéng dién todn Iii ing voi
cdc tin sudt thiét ké 1% va 0,5%

Dua véo bo théng s6 d tim dugc trong phén
hiéu chinh va kiém dinh va c4c trén lii thu phéng
{rng véi céc thn sudt thibt k& 14 1%; 0,5% tién
hanh chay md hinh véi céc kich ban. Phén tich
két qua mo phéng ctia md hinh tmg vdi cac tan
sudt thiét ké s& tap trung vao cic vén dé sau:

- D6 sAu 16n nhét tai cac vi tri mat ct trén cac
nhanh s6ng trong thoi gian md phdng;

- Pudng qua trinh myc nudce tai tram Chg
Trang;

- Thoi gian ngép lut.

So sanh két qua khi chay m6 hinh tmg véi cac
tAn sut thiét k& tai tit ca cic nhanh sdng (bang 4).

Bdng 4. Bé sdu Ién nhdt tai cdc mdt cat trén cdc nhanh séng vmg voi cdc kich ban

. P su 16n nhit (m) |
Tén nhanh song 1978 1% 0.5%
Song Ca 9,85 + 20,28 10,14 + 20,50 10,48 + 21,07
Séng Ngan Phd 9,59 + 15,77 10,97 + 18,23 11,53 = 19,28
Song Ngan Sau 8,52+1742 9,26 + 18,90 9,84 + 19,42

Pd sau lom nhét tai cic mit cit trén nhanh
song Ca c6 bién 44 thay dbi gifra cac kich ban 13
nhé nhét chi khoang 0,3m con séng Ngan Phé
d6 sau 16n nhét c6 bién d6 thay dbi 1én dén 1a
Im. Trong trin 1ii ndm 1978 trén séng cd c6 7 vi
tri mit cit, séng Ngan siu c6 1 vi tri mit cit
khong x4y ra hién tuong ngép lut con sdng Ngan
Phé thi tAt ca cac mat cit déu bi ngap. Hai trin I
{ing v&i thn sudt thibt ké 1% va 0,5% thi trén
song Ngan Phd va séng Ngan séu tAt ca cAc mat

cit déu bi ngap va trén séng Ca chi con lai 5 mat
cét 13 chua bi ngap. Trén 1i Gmg voi thn sudt
0,5% c6 murc dd ngép sdu hon so vdi tran 1ii tng
v6i thn sut 1% tix 0,3 - 0,5m, ddc biét 1a & nhanh
song Ngan Phd do sau 16n nhét thay dbi gitta hai
tAn suét 1én dén 1m.

Dira trén Kkét qua myc nude 16n nhét tai cac
nhénh séng, cao trinh hai bén bo cta cac nhanh
song, khoang cach gifra cac mat ct c6 thé xic
dinh dugc chidu dai cic doan bi ngép, tran dé
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tuong g v6i cac doan song. Hau hét trong hai
bén bo ciia tht ca cac nhanh séng thi bo bén phai
c6 cao trinh thip hon nén thuong xuyén bi tran
khi c6 Iii. Do vay di ldy chiéu dai bi ngép bo
phai clia cac nhénh sdng trong céc kich ban dé so
sanh voi nhau. Két qua tinh toan tai vi trf mit ct
tram Cho Trang ing véi ndm 1978, tan sudt 1%
va 0,5% duoc théng ké trong bang 5.

Trong ca hai trén 1ii tng v6i tAn sult 1% va
0,5% trén cac nhanh sbéng tai cac vi tri hau hét
déu c6 x4y ra ngp va muc do ngap chi yéu 1a
trén 0,5m. Giita hai kich ban thi chiéu dai doan
song bi ngap khong co6 su khac biét 16n béi véi
tran 1{i 1% thi trén tit ca nhanh séng déu da xay
ra ngap rdi ngoai trir cac vi tri g v&i 5 mit cit
trén s6ng Ca 1a chua bi ngép.

Bang 5. Chiéu dai cdc doan bi ngdp do cdc tran li img véi tan sudt 1% va 0,5%

Chiéu dai cdc doan bi ngip twrong trng v6i bo phai cac nhanh séng (km)
AZ Séng Ca Ngan Phé Ngan Sau
>(,5m >4m >0,5m >4m >0,5m >4m
1% 58,5 4,88 26,742 20,47 36,18 28,05
0,5% 60,2 8,32 26,77 24,62 36,68 29,95

Xét myc nudc & cung mot vi tri mat cit tai
tram Cho Trang c6 muc bao dong III 14 5,36 m
va bao dong khan cép 1a 7,0 thiy mirc do ngap
lut & ha du g véi cac kich ban. Trin 1l tng véi
tan suit 1% Hmax tai tram la 7,79 m, trén 1 Gng
vGi tin suét 0,5% Hmax tai tram la 8,36 m,

chénh 1€ch muc nudce lii gitra hai tan suét 1a 0,57
m va ca hai dinh lii #u virot mitc bdo dong khén
cap. Do c4 hai trén 1ii déu st dung trdn 1& ndm
1978 1am tran i dién hinh dé thu phong nén
dang duong qua trinh va thdi gian I 13 nhu nhau.
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Hinh 5. Qua trinh murc nwéc tai Che Trang véi cdc tan suat tinh todn va trén lii nam 1978

Khi danh gia 11 lut trén luu vire ngoai dinh 1
thi thoi gian duy tri muc nudce 16n trén séng cling
hét sirc quan trong va né anh hudng rat 1én dén
d% an toan cda dé, cling nhu mitc 46 nghiém
trong ngdp lut. Twr két qua muc nudc tai tram

Cho Trang trén Ii ndm 1978, céc trin 1 tng véi
tAn suét thiét k& cin cir vao mutc béo dong 1t trén
song Ca xdc dinh duogc thoi gian duy tri muc
nuée vuot bao dong 3 va bao dong khin cép nhu
trong bang 6.

Bdng 6. Thoi gian duy ti mikc meGe virot bdo dong cap 3 va bdo dong khan cap tai tram Cho Tran g

Truwdng hop Thoi gian vuot BD 3 Théi gian virgt BD khén cip
1978 96 h 22h »
1% 156 h 48h
0,5% 199 h 66h

Tram Cho Trang 1a vi trf c6 cao trinh hai bén
bo thap (khoang 3- 3,5m) nén thoi gian muc
nudce cao hon cao trinh dé va ngap lut thuong
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kéo dai nén mirc d¢ thiét hai ctia 1d rit 16n. Két
qua thong ké thoi gian ngép ung tai khu vyuc tram
Cho Trang nhu trong bang 7.




Bdng 7. Thoi gian ngdp ung taivi tri tram Cho Trang

Truong hop Thoi gian (h)
1978 336
1% 365
0,5% 386

Két qua so sanh cac kich ban trong cling mot
thoi gian, khong gian cho thay kich ban tmg véi
tAn suét 1ii thiét ké cang bé thi quy mé trén, mirc
d6 nghiém trong, mirc do thiét hai ctia tran 1ii d6
cang l6n.
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5. Két ludn

Két qua m6 phéng cac tran 1ii cho thy trén
song rat nhiéu vj tri xday ra mtrc d6 14 lut nghiém
trong. Tai Cho Tring muc nuéc 1d 1én nhit cta
hai trén Il tng v&i tAn suét 1% va 0,5% déu vugt
muc nudc 1i 16n nhit nam 1978 tr 0,6 — 2,5 m.
Lii x4y trén tit ca cdc nhanh séng tinh toan, muc
nudC 1 cao hon cao trinh d& & nhidu vi tri mit
cét va kéo dai hang chuc km. Théng qua két qua
tinh toan c6 thé phat trién 1én 13 xay dung ban db
ngap lut tmg v6i cac tan sudt thiét ké dé phuc vu
trong cOng tac canh bao, quan 1y va gidm nhe tac
hai do 1ii gy ra trén luu vuec.
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APPLICATION OF MIKE 11 MODEL TO SIMULATE FLOOD
REGIME IN DOWNSTREAM AREA OF CA RIVER BASIN

Tran Van Tinh and Nguyen Thi Bich Ngoc
Ha Noi University of Natural Resources and Enviroment

Abstract: Flood is one of the most frequent disasters on the earth. In current years, in the con-
text of climate change, flooding situation is increasing significantly relating to the frequency and vol-
ume of flood events which cause extremely dangerous damage to the life and properties of local
people. The Ca river basin is one of large one in the North-middle area of Vietnam, water resource
of Ca River plays an important role in socio-economic development process of Nghe An and Ha
Tinh province. However, on this river basin flood also frequently occurs and causes seriously con-
sequences to downstream area, especially. Therefore, data collection is very essential to have clearly
understanding about flood problems, adaptation and mitigation of flooding damage. This paper
shows specific results of analysis of causes and characteristics as well as calculated simulation of
flood flow on Ca river basin.

Keywords: Ca river, down stream flow.
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UNG DUNG PHUONG PHAP BAYESIAN
TRONG TiNH TOAN DONG CHAY LU THIET KE
Cu Thi Phuwong - Trudong Dai hoc Cong nghé Sydney

Y inh todn dong chady lii thiét ké la mot trong nhitng nhiém vu quan trong trong quy
hoach leu viee séng, nham giam nhe thiét hai do lii lut gdy ra. Tinh toan dong chay lii
thiét ké ¢ Viét Nam chii yéu dira trén 3 phuwong phap: Phuwong phap mé-men, phirong

phdp thich hop va phuong phap 3 diém. Trong bai bdo trinh bay tmg dung phwong phdp Bayesian
dé tinh toan dong chay lii thiét ké cho 2 tram An Khé va Cung Son, trén séng Ba va so sanh, déng
thoi phan tich nhitng wu diém va nhuoc diém cia phwong phdp Bayesian so voi cac phirong phap

triyén thong trong tinh toan dong chay lii thiét ke.

Tir khéa: Dong chay L thiét ké; Phirong phép Bayesian.

1. Mé& dau

Dong chay lii thiét ké 13 dong chay lii dwoc
tinh theo tan suit xuét hién dugc quy dinh dbi voi
timg cAp cong trinh, n6 dugc g dung trong thiét
ké cac cong trinh lién quan dén dong chay va kha
ning phong, chéng va thoét 1ii, nhur cac hd chira,
céc hé thdng thoat nude tai cac khu dén cu.
Phwong phap tinh toan dong chay 1ii thiét ké dwoc
dé cap trong quy pham va trong céc gido trinh tinh
to4n thity vin thiét ké.

Tinh todn dong chay i thiét ké c6 thé 1a mot
trong nhiing van d& quan trong trong nghién ctru
thiy vén, duoc chia thanh 3 truong hop: trudng
hop c6 du s liéu do dac, trudng hop sb liéu do
dic ngan va truong hop khong c6 sb liéu do dac
dong chay Iu.

Trong trudng hop ¢ dt sb liéu do dac, dong
chay I thiét ké duoc xac dinh theo 3 phuong
phap: phwong phép 3 diém, phuong phép thich
hop va phuong phap moment. Trong d6 phuong
phap dugc sit dung phd bién & Viét Nam la
phuong phap thich hop. Trong phuong phép nay
duodng tin sut duogc x4c dinh bing cach diéu
chinh c4c thong sb thong ké sao cho phi hop véi
cac diém kinh nghiém. M6t trong nhitng han ché
ctia phuong phép 14 gia tri ctia dong chay i thiét
ké mang tinh cht quan cua ngudi tinh toan. Han
ché déng luu ¥ tha 2 cia phwong phép nay 1a két
qua tinh toan gi4 trj dong chay thiét ké 1a mot gia
tri don 1&, chua thé hién duoc ¥ nghia théng k8,
trong khi chudi dong chay thuc do chi 1a mét
mAu trong téng thé. Phuong phap chi dua ra tri
s6 cla dong chay g vé6i cc tin suét thiét ké
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ma khéng xac dinh duoc phan bd, do d6 kho cb
thé x4c dinh dugc khoang tin cdy cta dong chay
thiét ké.

Dong chay lii thiét ké dwoc gidi thidu trong
nganh vé dit liéu dong chay ctia Hoa Ky [1, 2].
Mot trong nhitng nghién cuu dang luu y trong
nhitng ndm gin day 14 nghién ctru cia Kuzera
(2005) tmg dung phuong phap tiép cin Bayesian
dé xac dinh duong tAn sudt va cic dic trung
thdng ké ciia dudng tAn suét [1]. Pwong phap coi
b6 thong s6 théng ké nhu mét gia tri nghu nhién,
tuan theo quy lut phan phéi chuin va c6 thé xac
dinh theo phuong phap “chon miu quan trong”
(importance sampling). Bai bao s& gidi thiéu
phuong phap Bayesian d tinh toan dong chay I
thiét k& va khoang tin cdy trong trudong hop c6 di
s liéu do dac.

2. Giéi thiéu phuwong phap Bayesian

Phuong phap Bayesian quan ni€ém chudi sb
liéu thuc do (trong trudng hop nay 1a dong chay
i) 12 m6t mAu nho trong tong thé dong chay trén
Iru vire. Chudi s6 1idu nay c6 thé mé phong ngu
nhién tir mot ham phén bd M véi ham mét d6 tn
sudt pdf p(D|B,M). Trong d6 P la bd thong sb
thdng ké. Khai niém ham phén bd pdf p(D|p,M)
tiy thudc vao bdi canh. Néu ham phan bd pdf
p(D|B,M) dugc sir dung dé mé ta phan bd caa
mot chudi s6 liéu (D) v6i cac thong sb théng ké
B, ham s& duoc goi 13 ham phan bd cta chudi sb
liéu da cho. Tuy nhién, néu muc tiéu cta bai toan
1a tim c4c théng sb théng ké ctia mé hinh, ham
phan b pdf p(D|B,M) s& duoc coi nhur mot ham
s& dé chimg thuc chudi sb D da biét, bd thong sb

Nguoi doc phan bién: PGS. TS. Ngo Trong Thuén
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B 12 muyc tiéu cin x4c dinh. Bayesian quan niém
réng, b0 théng sb B cling 1a bién sb ngﬁu nhién,
tudn theo modt quy ludt phan bd nhit dinh va
duoc xac dinh theo ham mat do tin suét: ‘
_o0BM (8
p(ﬁ b = > O]

Theo quan niém trén, dong chay lii dugc coi
14 bo 6 lidu 6 cac thong sb thong ké p. Gia tri
thuc cia bd thong sd tuan theo mot ham phén bd
p(B| D,M) v dugc sir dung @& x4c dinh db tin cay
ctia cac thong sb thdng ké. Bayesian sir dung
phwong phap “chon méu quan trong” dé x4c dinh
ham phan bé cta céc thong sb théng ké. Ngoai ra,
phuohé phép Bayesian con dé cap dén mot sé vén
& co ban trong qua trinh xay dung dudng tin suit
nhu: sai s§ chuyén déi muc nudc - luu lwong, sai
s6 1y méu, hé sb diéu chinh theo ving.

Phuong phép trén duoc tng dung dé tinh toan
dong chay 1ii thiét ké tai 2 tram trén luu vue sdng
Ba 1a An Khé va Cing Son.

3. Gié1i thiéu luu vue nghién ciru

Soéng Ba 1a mot trong nhitng séng 16n thudc
Tay Nguyén va vung duyén hai Nam Trung B9,
c6 dién tich luu vyc 1a 13.508 km?, phia bic giap
luu vue song Tra Khic, séng Kon, phia nam giap
luu vuc séng Céi va sdng Ban Thach, phia tay
gidp Iuu vuc sdng Sé san va song Srépdk, phia
dong gidp heu vuc song Ko6n, Ki L6 va d6 ra Bién
Pong.

Séng Ba bét ngudn tir dinh nai Ngoc RO ctia
day Trudng Son c6 d6 cao 1.549 m. Luu vuc
séng nam trong dia phan 3 tinh Gia Lai, bik
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L3k, Phtt Yén va m6t phin rét nho thude tinh
Kon Tum; chiém 4,3% dién tich ca nudc. Dong
chinh s6ng Ba dai 386 km. Séng Ba c6 5 sdng
nhanh c6 dién tich lwu vuc 16n hon 500 km?:
song Ia Pi Hao (552 km?), séng Pic P6 C6 (762
km?), séng Ia Yun (2950 km?), song Krong -
HNang (1840 km?) va séng Hinh (1040 km?).

Dic diém dong chay 1i: Ché db 1ii cia séng
Ba ¢ khu vuc ha luu chiu su chi phéi manh cta
1l 2 tiéu hru vuc song nhanh Ia Yun va thuong
ngudn Séng Ba. Ngoai Iii chinh vu, 1 tiéu man
thuong xuét hién vao thang 5, 6, 1ii s6m vao
thang 8, Il mudn vao thang 12 anh hudng dang
ké va thuong xuyén dén san xudt nong nghiép &
vung ha luu.

L trén s6ng Ba hinh thanh tr nra do: béo, ap
thép nhiét d6i tir Bién Péng; hodc do dai hoi tu
nhiét d¢i; gié mua tdy nam, khong Khi lanh gay ra.

Theo sb lidu da quan tric tir ndm 1977 dén
2003, luu lwong 1 16n nhét tai tram Ciing Son 14
20.700 m*/s (4/10/1993) va tai tram Séng Hinh la
2.528 m¥/s (4/10/1993); tai tram An Khé la
2.440m>/s (9/11/1981) va tai tram Kréng Hning
1a 209 m?/s (9/10/1983).

Dt liéu dong chay 1ii: Dong chdy 1 trén luu
vuc duge do dac tai 3 tram: An Khé, Cing Son
va séng Hinh. Tram Ciing Son va An Khé c6 s6
lidu dong chay tir nim 1977 dén nay, s6 liéu
twong d6i t6t va dang tin cdy. S6 ndm quan tric
va 6 tran 1ii do duoc tai 3 tram duoc thé hién
trong bang 1.

Bang 1. Thoi gian quan trac dong chay lii séng Ba

T Tram Séng | Dién tich khdng ché (km?) | S6 nim quan tric | Giai doan quan tric | S8 tran li
1 An Khé Ba 1350 34 1978-hién nay 106
2 Cing Son Ba 12410 35 1977-hién nay 106
Séng Hinh | Hinh 747 13 1980-1992 55

4. Ung dung phwong phap Bayesian tinh
toan dong chay li thiét ké

Dong chéy I thiét ké duoc tinh toan dira theo
tai liéu 1 thae do tir ndm 1978 tai 2 tram Cuang

Son va An Khé. Ap dung phuong phép bao gbm
3 bude: Iwa chon chudi sb liéu, danh gia gia tri
ngoai lai (censored) va xay dung duong thn suit
va xac dinh khoang tin cdy ctia dong chéy li img
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v6i thn suét.

4.1. Lira chon chudi sé lieu

Chudi s6 lidu dugc lwa chon phai dam béo 3
tidu chi co ban: ddng nhit, doc 14p va dai bidu.

Tinh déng nhét coa sb liéu do dac duoc béao
dam do di ddng nhét v& nguyén nhan hinh thanh
Ifi. Hau hét I trén [uu vyuc dugc hinh thanh do
bdo, do d6 phuong phép 14y mot dinh 1 trong
nim s& dam bao dugc tinh ddng nhét v& nguyén
nhén hinh thanh. Phén tich cia Kuczera et al. [1]
dua trén s6 lidu thuc do & cac Iuu vuc cia Uc cho
théy ton tai sw trong quan gifta chon mdi nim maot
dinh Iii va theo phwong phép nhiéu dinh li/nam.
Nghién ctru ciing cho thiy, & cc uu vire c6 s6 lidu
quan trac trén 10 nim, dé tinh toan dong chay li
thiét ké, tt nhat 1a chon mdi nim mot dinh Ifi.

Trén luu vure song, chudi sb lidu dong chay
thue do trén 30 nam (tir 1977 dén nay), do d6 lua
chon mot dinh 16 16n nhét trong ndm & tram An
Khé va Cting Son 14 hop 1y nhit. Tuy nhién, viéc
xdy dung va van hanh ctia mot s6 hd chia thiy
lgi va thity dién trén luu vuc song dd anh hudng
16n dén ché d6 dong chéy, nhét 13 dong chay 1
clua sdng Ba. Do @6, khi lga chon sb lidu tinh
toan s& loai bo cac nim c6 anh hudng cta hd
chira. Nhu viy, tai tram An Khé chi Iya chon
chudi sb liu tir ndm 1987 - 2010; tai tram Cung
Son chi tir ndm 1987 - 2001.

4.2. Tri s6 ngoai lai (censored data)

Tri sb ngoai lai 14 nhimg s6 liéu dugc danh gia
12 nim tach biét so véi cac xu thé bién d6i chung
clia chudi. Trj s6 ngoai lai c6 thé 13 gia tri dong
chay thién 16n hozic thién nho. D& kiém dinh tri sb
ngoai lai, bai bao d& str dung phuong phéap duoc
trinh bay trong Bulletin 17-B cta Hoa Ky [2].

Néu hé s d6i ximg Cs ndm trong khoang tir
+0,4, cAn thir nghiém dong chay ngoai lai thién
nhé va thién 16n. Gia tri dong chay thién 1én
duoc xac dinh theo cong thirc:

Xu=X +KnS

Trong d6: Xu 1a ngudng gia tri ngoai lai thi€n
16m (tinh theo don vi logaris); X 1a logaris trung
binh ctia chudi dong chay; Kw 1 hé s6 phén tan
ctia chudi dong chay duogc tinh theo don vi log-
aris; S 1& d6 1éch chun.

Dong chay thién nhé dugc tinh theo cong thic:

Xi=X-KnS

Trong d6: Xi: Ngudng gia tri ngoai lai thién
nho (tinh theo don vi logaris).

Ngudng gia tri dong chay thién nho va thién
16m duogc trinh bay trong bang 2. Nhu vay, dinh
Iii 20700 m3/s (ndm 1993) tai tram Cung Son
duoc coi 1a dong chdy ngoai lai thién 16n, dinh 1i
326 m*/s (ndm 1978), 250 m*/s (ndm 1989) va
275 m*/s (ndm 2006) tai An Khé dugc coi 1a gia
tri ngoai lai thién nhé.

Bang 2. Nguéng gid tri ngoai lai thién I16n va thién nhé tai tram thity van Ciing Son va An Khé

Tram Qtb Cv N K Dong chay li (Log/m’/s)
' " Ngwong thién 16n Ngwong thién nho
CingSon | 8,69 | 048 | 22 | 2,43 (91’885812) les?é%;
AnKhé 7,03 | 046 | 29 | 2,55 ’(3526‘;29)’ 5(,382;4)8

4.3. Xdy dung dwong tdn suit dé tinh todn
dong chay lii thiét ké

Phuong phap trén dwoc tmg dung dé tinh to4n
dong chéy 1ii cho 2 tram An Khé va Cung Son

[1]. Phuong phép Bayesian dugc sir dung d& xéac

dinh c4c dic trung thdng ké vi khoang dao dong
clia cac dic trung va 2 dudng tn sudt: Dudng

TAP CHI KHi TUQNG THUY VAN

tan sult ky vong (expected quantile) va duong
tan suét ky vong trung binh (expected probable
quantile).

- Céch x4c dinh dwdng tAn suit ki vong: Theo
phuong phép Bayesian, mdi gia tri dong chay
tmg véi tAn suét thiét k& (Pi) s& tudn theo quy
luat phan phdi chudn. Nhu vy, mdi gia tri dong
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chay tmg véi Pi s& c6 1 bd thong s6 thong ké cua
phén phéi chun (gi4 tri trung binh Qpi va hé sb
bién thién Cv — Qi). Puong tin suit ky vong
duoc xac dinh bﬁng cach néi tit ca cac gia tri
trung binh Qpi. "

- Céch x4c dinh dudng tAn suit k¥ vong trung
binh: Theo quan diém Bayesian, bo théng sb
thdng k& (Qtb, Cv va Cs) clia chudi dong chay 1a
gi4 tri ngiu nhién va tudn theo quy ludt phén
phéi chudn. Nhw vy, néu l4y tri sb trung binh
cta tirng thong sb s& c6 mot bod théng sb thé hién
tAn suit xuat hién 16n nhit clia cac thong $6, hay
néi cach khac, pht hop nhét véi cac diém kinh
nghiém. Pudng tin suit ky vong trung binh s&

NGHIEN CUU & TRAODOT

Phuong phap dugc thir nghi€m theo ham
phén bb: GEV va phan b LP-TIL. C6 thé théy,
ham phén b LP-IIT cho két qua phit hop hon so
vé6i phan bd GEV, do d6 két qua tinh toén s&
duoe st dung theo phan bd LP-III (hinh 1, 2, 3,
4). Bang 3 thé hién gié tri c4c thong sb théng ké
ciia duong tAn suit Iy luén. Pay 14 bd thong s6 co
x4 sut xuét hién 16n nhit trong cc 1an gieo
miu, hay con goi 14 gid tri dang tin cdy nhét.
Khoang dao dong cua céac thdng s6 g v6i 46
tin cly 90% (5% dbi v&i mdi bén) ciing duge thé
hién trong bang 3. Gié tri dong chay thiét ké c6
do tin cdy 16n nhét va khoang tin cay 90% duoc
thé hién trong bang 4.

dugc xay dung dua trén b thong s6 d4 chon.

Bang 3. Céc théng sé thong ké ciia phdn bé LP-III

N Théng sb6 thong ké | Gid tri c6 tAn sudt xult hi¢n 16m nhAt | Hé s6 bién thién ciia théng sb
An Khé
. Gié trj trung binh (log. flow) 7,0268 0,0901
Loge [Hé 50 bién d6i (log. flow)] -0,7458 0,1661
Hé s6 thién 1&ch (log, flow) -0,9490 0.4080
Cing Son
5 Gia tri trung binh (log. flow) 8,6900 0,1049
Loge [Hé s6 bién ddi (log. flow)] -0,7378 0,2466
Hé sb thién 1&ch (log, flow) -1,4374 0,6422

Bdng 4. Luu lwong dinh lii lon nhdt img voi tan sudt thiét ké theo phwong phdp Bayesian

TAn suit An Khé Ciing Son
thidt ké Gifi tri . ) Khodng N ] ’KhoﬁngA ] Gi:é tri . Khedng gmrl . !?hoéng A
tin cAy nhat | giéihan dwéi | gidihan trén | tin cay nhat han dudéi gi6i han trén

5,00 2304 1954 2944 10947 9726 13101
1,00 2870 2297 4448 12210 10882 16044
0,50 3084 2399 5195 12534 11162 17097
0,10 3530 2561 7237 13003 11490 19491
0,01 4071 2685 11160 13306 11607 22231

Bdng 5. Luu lwong dinh lii lon nhét tmg véi tan sudt thiét ké tai cdc tram thity van
theo phuong phap truyén thong

Qm (m’/s)
TT Tram P=0,01% 0.1% 0,5% 1% 5%
3 An Khé 4190 3430 2070 2730 2140
3 Ciing Son 31800 25400 20900 18900 14000

Ngubn: Trung tam thiy vén tmg dung va kj thudt moi truong, T ruong Dai hoe Thity Loi
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5. So sanh phwong phip. Bayesian va
phwong phap truyén théng

So sanh gia tri dong chay thiét ké tinh theo
phuong phap Bayesian va phwong phép truyén
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théng (bang 5) [3] cho thiy, tai tram An Kha,
dong chdy tinh toan theo 2 phuong phép khong
chénh léch dang ké. Tuy nhién, tai tram Cing
Son dong chdy tinh todn theo phwong phap
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truyén théng cao hon nhidu so véi két qua tinh
todn theo phuong phép Bayesian, thdm chi cao
hon gi6i han trén cia ngudng tin ciy.

Tir d6 c6 thé thiy rang:

- Phuong phap Bayeman coi cac gia tri dong
chay ng v6i mot tan suét thiét k& nhét dinh 12
gi4 tri ngdu nhién, tuan theo quy 1uat phan phéi
chudn, trong khi phuong phap truyén thdng coi
gia tri dong chay la mot s6 doc 1ap. Vi chudi
dong chay thyuc do chi 1d mdt miu ngiu nhién
trong tdng thé, nén néu st dung phuong phap
Bayesian s& cho phép tinh dén y nghia théng ké
ctia dong chay thiét k& mot cach tdng quat hon.

- Phuong phép Bayesian tinh dén trong s6 ctia
cac gia tri dong chay thien 16n, trong khi phuong
phap truyén thong coi tit ci céc dong chay trong
chudi tinh ton c6 cuno mot trong sd.

- Phuong phap truyén théng phu thudc nhidu
vao nguoi st dung do d6 s€ c6 nhiing sai )
trong qua trinh tinh todn, déi khi cé thé vuot qua
khoang tin cdy.

- Phuong phap Bayesian dua ra gia tii tin cdy
nhét va khoang tin cdy, cho phép ngudi st dung

NGHIEN CUU & TRAO POI

lya chon d3 an toan khi img dung cho céc cong
trinh thay loi.

6. Két luan va kién nghi

Phuong phép truyén théng vin dwoc tmg
dung nhidu trong tinh toan thiy van thiét ké &
Viét Nam. Tuy nhién, két qua tinh to4n phu thudc
nhét dinh vao kinh nghiém cda nguodi st dung
khi x4c dinh céc thong sb théng ké cua dudng
tuln suét 1y ludn. Thém vao d6, phwong phép
truyén thong chi dua ra dugc gia tri dong chay
thiét k& ma khong thé hién duoc phan bd hay tb
hop céc gia tri dong chay thiét ké. Phuong phap
Bayesian Kkhéc phuc dugc nhitng nhurge diém néi
trén, déng thoi dua khai niém khodang tin céy, dé
¢6 thé dam béo tinh ¥ nghia thdng ké cta dong
chay thiét ké mot cach tdng quét hon, tir d6 c6
thé x4c dinh dugc muc @6 rii ro khi tinh toan
dong chay 1 thiét ké cho cac cong trinh thiy 1gi.
Do d6, c6 thé néi ring, ddy 14 mét trong nhiing
phuong phép dang tin cdy va nén dugc thu
nghiém va ng dung trong tinh to4n dong chay 1i
thiét ké tai Viét Nam.
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APPLICATION OF BAYESIAN
APPROACH TO ESTIMATE DESIGN FLOOD FLOW
FOR A MOONSON CATCHMENT IN VIETNAM

Cu Thi Phuong - University of Technology, Sydney (UTS)

Abstract: Estimation of design flood flow has been a concern for many years in both hydrologic
research and in hydrologic practice. This estimation provides a basis for sustainable flood man-
agement which has the aim of reducing flood risk thereby protecting people s lives and property. De-

sign floods for a given location in Vietnam are estimated by 3 methods: 3 points; adjustment of

parameter sets and method of moment. This paper will introduce application of Bayesian approach
for estimation of design flood for Ba river, localted in Vietnam. The paper also highlights advantages
of the method compared with the tradiational methods.

Keywords: Design flood flow; Bayesian approach.
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XAY DUNG CHUONG TRINH QUAN LY TU PONG
HO SO HE THONG TRAM KHI TUQNG THUY VAN
Nguyén Kién Diing® Vii Trong Thanh® va Nguyén Thi Thanh Huyén®

OTrung tim Ung dung céng nghé va Bdi dudng nghiép vu KITV&MT
@OTrueong Pai hoc Ngoai thuong Ha Noi

dy la két qud ciia Pé tai nghién ciru khoa hoc cdp Bé “Nghién cieu xdy dyng gidi

Bphdp quan Iy mang ludi cdc tram khi tuong thiy van va hdi van ty dong”. Bai bdo

gidi thiéu nguyén Iy chung viéc ing dung céng nghé WebGIS dé xdy dung chuong

trinh quadn ly hé so hé tho"ng tram khi tiwong thily van tric tuyéﬁ phuc vu giam sat, phat hién sy ¢
trong qua trinh hoat dong cia mang liedi tram KTTV (khi tirong thiy van).

Tir khéa: Hé so tram, tram khi tirong thity van

1. Mé diu

HO so cia mdt tram khi tuong thuy vén
(KTTV) néi chung bao gdm nhiéu théng tin khac
nhau, v& c6 thé chia thanh hai loai: théng tin v&
vi tri dia 1i, lich st tram, va thong tin v& tinh
trang ki thudt ciia tram (phwong tién, trang thiét
bi va cong trinh quan tric; phwong phap quan
tric va xtt i sb liéu thu dugc; phuong ti€n va
thiét bi truyén thong tin; sb nim quan tric ...).
Pé tao co s& cho viée quan Iy tr dong hd so clia
cac tram KTTV trén toan mang ludi, can thiét
phai thiét 1ap dwoc co s¢ dit lidu (CSDL) vé
théng tin cta céac tram.

Trong qué trinh phét trién ciia nganh KTTV &
nudc ta, viéc quan ly hd so céc tram dén dén c6
nhimg dbi méi, trén co s& 4p dung nhiing tién bo
ki thuét trong cong nghé quan tric, truyén tin va
dédc biét 1a cong nghé thong tin. Trong céc thap
nién 60 - 80 cia thé ki 20, viée quan ly dugc thuc
hién trong didu kién céc thong tin duoc ghi va e
trit trén gidy. Tir sau nhitng ndm 90, mét sé cong
doan quan ly da dugc tin hoc hda. Tuy nhién, cho
dén nay chiing ta chua c6 mét chuong trinh quan
1y hoan chinh, phuc vu cho cdng tic theo doi,
quén ly tu ddng toan bd hé théng cactram KTTV.

Trén co s& dé tai “Nghién ciru xay dung gidi
phap quan 1y mang ludi tram KTTV va hai vén
tu dong” do Trung tim Ung dung c6ng nghé va
bdi dudng nghiép vu KTTV&MT thuc hién
trong giai doan 2013 - 2015, chwrong trinh quan
Iy thong tin hd so tram KTTV & ca nude duge
x4y dung va cho phép cép nhét ndi dung & dang
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truc tuyén, sau day trinh bay nhitng ndi dung co
ban ciia chuong trinh.

2. Phén tich, thiét ké cAu triic chwong trinh
quan 1y hd so hé théng tram KTTV

2.1. Phén tich, thiét ké céu triic chwong
trinh

So dd céu triic chuong trinh quén 1y tr dong
hd so hé théng tram KTTV truc tuyén duoc thiét
ké, xay dung trén co s& 4p dung cong nghé We-
bGIS dugc trinh bay tai hinh 1. Chuong trinh
quén Iy hd so hé thong tram KTTV dugc thit ké
gbm 7 module chinh sau dy:

- Module Quan tri hé théng;

- Module Danh muc;

- Module Téc nghiép;

- Module Béo c4o - Théng ké;

- Module Ban d - Hién thi;

- Module Sao hiru - Khoi phuc dir li€u;

- Module Trg gitip.

2.2. Nguyén ly hoat dpng ciia chwrong trinh

May chit (Web Server) tiép nhén cac yéu cau
tr nguoi su dung (Client), chuong trinh s€ truy
cép, léy dit liéu vé théng tin hd so tram KTTV tir
CSDL (Database) theo yéu ciu caa Client va tra
két qua theo yéu cau (hinh 2).

Khi Client giri yéu céu dén méy chu tai Trung
tam diéu hanh, may chi nay s& phan tich yéu ciu
nhén duoc. Néu yéu cdu d6 lién quan dén ban @
hay dit liéu dia 1y, méay cha s& giri ddng thoi yéu
cu dén may chi dich vu ban dd cia Google
Map (Map Server) va Database dé truy xuét va
tich hop nhimg théng tin lién quan dén dit lidu

Ngudi doc phan bién: KS. Nguyén Pirc Manh
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ban dd nén tir Data Server va di liéu ban db hién
trang mang ludi tram quan tric (ban dd Mapinfo)
tir Database.

Néu yéu ciu lién quan dén dit liéu vé théng
tin hd so tram, may cha s& truy xudt dit liéh tr
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Database dé lay nhitng thong tin lién quan dén
dit liéu théng tin hd so tram. Khi ¢6 dugce nguén
dit liéu phit hop véi yéu chu ciia Client, may chi
s& tra thong tin ¥& cho nguoi duyét Web theo
giao dién Web da dugc thiét 1ap cai dit sén [1].

Quan tri N Thong ké - Sac lu’u - N
I HE thong Danh mye Téc ““"‘é" Bén cdo msn Khal phyc DL Teg glp
NhaDaan&n Danh muc Cap un kh’ Theo pham vi Mang i Backup dinh Hudng d3n sir
fuar. g ding chung thox 9 dia ly tram khi tgng ky CSDL dung CSDL
L]
Thay adi Danh muc Cap nhél Theo dan vi Mang fudi Khéi phuc Quy trinh cip
mat kKhdu khi tugng hdng tin thiy vin) quan ty tram thiy v3n dif lidy nhathd so tram
I
Khai bio Danh muc Capnhit Theo yéu té Mang ludi
su dung thuay vin théng tin hdi van quan tric tram hai vin
T I
Ph:‘sn Quyén Danh muc Cap nhdt Theo oat Mang ludi
sir dung hai van thong tin mua hinh tram tram do mua
I I
Cap nha. { ang Iuds
C3u hmh Danh muc Thco toai P
lhéng tin mét tram moi
né théng l l M tnreng | Cam bién do [
1
Danh muc 2 Y
Tram do mua Capnhat X Theo phuong Hvxcn thi théng
M thédng tin Mapgis thire truydn SL tin HSKT tram
déc 1dp
Danh muc
Tram do mud VE& nha tram
W dédng
N2 T th

V& hinh lang
&y thuat

[T
[eane

[H3 sy tros ]
[Cazaey by ]

Hinh 1. So do cau triic chirong trinh quan ly ti dong hé so hé thong tram KTTV

Khach hang Trinh duyét Web (/€. Fifox. Chrome, )
(Client} {Web browsers)
Chuong trinh ong dyng

(Application Server)

Dich vu ban db
(Map Server)

DU ligu
Di lisu may chi \J (Geodalaiase) )
(Data Server)

e . ——d - —_— o - —

Hinh 2. Nguyén Iy hoat dong ciia chirong trinh

CSDL

2.3. Cdc yéu cdu khi thiét ké xdy dung
chwong trinh

Khi x4y dung chuong trinh, phai bdo dam
théa mén cac yéu ciu sau:

- V& quén 1y thong tin CSDL: Phai thiét ké
déy du cac chirc niing, cong cu quan 1y thong tin,
dit liéu co ban vé hd so hé théng tram KTTV.
Céc 16p CSDL vé thong tin dia 1y phai dam bao
hién thi ddy @0, chinh xac vé ranh gi6i, chu
quyén lanh thd, 1anh hai theo quy dinh phap luat
hién hanh.

- V& giao dién chuong trinh: Giao dién phai
dam bdo m¥ quan, than thién v4i ngudi st dung,
ngdn ngir hién thi bing tiéng Viét, phong chit
theo chuén Unicode TCVN 6909:2001.

- V& tinh bao mat: Hé théng bao mat cua
chwong trinh phai duge thuc thi nhidu 16p dé
dam bao an toan, dir liéu dugc luu trit, tranh
nhitng can thiép tir bén ngoai hodc khéng co
thAm quyén ding nhap. Bao mét phai duoc thiét
lap véi nhiéu mirc: bao mat mic mang, muc ing
dung, murc giao thirc va mirc vt Iy nhu quy dinh
st dung hé théng.

- V& tinh an toan dir liéu: Tuyét dbi an toan
v& mat dir lidu. Phai c6 cac phuong 4n dy phong
khi truomg hop xAu xay ra nhu hong héc cic thiét
bi phan cting (6 cting, b nhé ngoai, ...), dir liéu
van c6 thé phuc hdi nguyén ven.

- V& tinh kha dung, san sang: Chuong trmh
phai duoc duy tri va sin sang dap tmg cic yéu ciu
clia ngudi quéan 1y v6i kha ning dap tng 24/24
gidr. Tinh kha dung, sin sang phai duoc tinh dén
ngay c& khi mot sb thanh phan hé théng bi 16i.

- V& kha ndng mé rong: Khong thé co bat ky
mdt chuong trinh ndo ma ngay tir khi thiét ké xay
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dung d4 dép tmg dugc moi nhu ciu ciia ngudi sir
dyng. Chuong trinh phai c6 kha ning mé rong
trong tuong lai & thay ddi hodc ning cép, dap
umng kip thoi nhitng yéu cdu thyc t& phét sinh.

2.4. Nén ting lgp trinh va quy trinh xdy
dung chwong trinh CSDL quan Iy hé so tram
KTTV

2.4.1. Nén tang ldp trinh thiét ké xdy dung
chieong trinh CSDL

Chuong trinh doc thiét ké theo m6 hinh kién
trac da tAng (3-tiers), huéng dich vu (SOA), giao
dién Web Based; sir dung cong nghé quan tri
CSDL Microsoft SQL Server 2008 R2 Enter-
prise; Nén tang phat trién phin mém Microsoft
Visual Studio 2012, DotNetFramewok 4.5; Ngén
ngir 1p trinh C# , Microsoft ASP.Net MVC, cac
thu vién hé trg nhu RDLC Reports, OpenLay-
ers, GeoExt; cac 16p ban dd tir GeoServer st
dung Google Maps 1am 16p ban db nén tich hop
v6i ban @6 Mapinfo (hién trang mang luéi tram
KTTV) [4].

2.4.2. Quy trinh xdy dung chuong trinh quadn
Iy ho so hé thong tram KTTV

Quy trinh x4y dung chwong trinh dugc thé
hién trong hinh 3. N¢i dung cac budc cu thé nhu
sau [4]:

1) Thu ﬂzép théng tin dir liéu

- Muc dich: Thu thép cac thong tin dif liéu du
kién dua vao chuong trinh bao gém khéi legng,
céc thong tin md ta co ban va tinh chét cua dit

+ liéu.

- Cac budc thure hién:

+Xac dinh d6i tuong quan 1y trong chrong trinh;

+ Xac dinh théng tin dit lidu cAn quéan 1y vé6i
nhiing déc thi nganh;

+ Xéc dinh m6 hinh quan Iy ctia chuong trinh
(quén Iy tap trung, phén tan); -

+ X4éc dinh mirc 6 bao mét cta chuwong trinh
(theo céc van ban phép 1y hién hanh);

+ Xac d’mh cac yéu céu v& do chinh x4c cua
dir liéuy; .

~+ Xac dinh yéu t6 ngén ngit trong chuong

trinh 14 tiéng Viét;
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Hinh 3. Quy trinh xdy dung chuwong trinh
CSDL qudn I ho so hé thong tram KTTV

+ Dur kién khéi lwong dit 1iéu dwa vao CSDL
khoang hon 800 tram;

+ Danh muc céc 16p di liéu, $6 lwgng céc
trudng thong tin du kién, tinh chét dit liéu & dang
¢6 chu trac.

2) Phan tich néi dung dir liéu

- Muc dich: M6 ta chi tiét c4c théng tin vé dbi
tugng dit liéu duoc quan ly; xac dinh, gidi thich
chi tiét mdi quan hé gifta c4c théng tin mé ta cia
mdt d6i tuong quan 1y va nhiéu @i twong quan
Iy v6i nhau.

- Céc budce thuc hién: (i) Xéac dinh cac dbi
tuwgng quén ly; (i1) Xéac dinh cac thong tin mo ta
cho timg d6i tuwong dit liéu quén 1y; (iii) Xéc dinh
céc rang budc ciia cac dbi twong dit liéu quan 1.

3) Xay dung danh myc

- Muc dich: X8y dung danh muc dir li¢u
(Data Catalog).

- Cac budc thye hién: Xay dung danh muc dir
liéu phuc vu cho quén 1y, khai théc.

4) Chudn héa va chuyén ddi dit liéu s6

- Muc dich: Chudn hoa dit liéu khong gian va
phi khong gian theo danh muc CSDL; Chuyén
ddi dit liéu sau khi d8 duoc chuin hoéa vio
CSDL.

- Céc budce thuc hién: (i) Péi véi dir lidu
khong gian: Chuyén dbi di liéu khéng gian vé
hé toa dd théng nhét theo yéu clu thiét ké ky
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thuat; Chuén hoa dit liéu khong gian theo thiét
ké mo hinh dit lidy; (ii) Dbi véi dit lidu phi
khong gian: Chuén héa phéng chit theo TCVN
6909; Chuan héa dir lidu phi khong gian theo
thiét ké mé hinh di liéu; (iii) Chuyén dbi dit liéu
sau khi d& dugc chudn héa vao mé hinh dir lidu.

5) S6 hoa di liéu dang truyén thong

- Muc dich: Sb hoa cac dit liéu duéi dang
truyén théng (théng tin, biéu dit liéu dang gidy,
....) vao CSDL.

- Céc buéc thyc hién: (i) Déi véi dit ligu
khéng gian: S6 héa theo quy trinh thanh lap ban
6 sb; (ii) Pbi voi dif lidu phi khong gian: Nhap
vao CSDL theo trudng da thiét ké.

6) Bién tap dir liéu

- Muc dich: Bién tip va nhap CSDL theo quy
dinh.

- Cac budc thuc hién:

Déi véi dir liéu khong gian: Tuyén bd dbi
tuong; kiém tra va sira 16i tuong quan cta dir liéu
khong gian (topology); P6i véi dir liu phi
khong gian (bao gdm céc bang di liéu thudc tinh
va céc trudng thudce tinh cta dit liéu khong gian):
Bién tdp ndi dung thong tin.

7) Kiém tra, chay thir chiong trinh

- Muc dich: Pam bao CSDL déy du, chinh
xéc, phut hop véi yéu cau thiét ké.

- Céc buéc thuc hién: (i) Kiém tra mé hinh
dit liéu so véi két qua phan tich; (ii) Kiém tra
CSDL so véi danh muc d3 thiét ké: Kiém tra dit
lidu khong gian; Kiém tra dit lidu phi khéng gian.

3. Thiét ké, xy dung céc chirc ning cong
cu ciia chwong trinh quén Iy hd so hé théng
tram KTTV

Chuong trinh quan 1y hd so hé théng tram
KTTV dugc thiét ké, xdy dung gdm 7 module,
phén thanh hai nhom cu thé sau: (i) Nhom chire
nang quan ly hé théng; (1) Nhém chitc nang
cong cu tac nghiép hé thdng [4].

3.1. Nhom chirc nang qudn Iy hé tlzé'ng

Thiét ké, x4y dung nhém chirc ning quan 1y
hé théng gdm 3 module:
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- Quan tri hé théng: Quén 1y céc chitc nang
dang nhap, ding xuét, khai bao nguoi st dung,
thiét 1ap cAu hinh hé théng;

- Sao luu - Khéi phuc dit liéu: Huéng din
cach luu trit dinh ky CSDL déi v6i ngudi quan
tri hé théng;

- Tro giap: Hudéng din cai dit, st dung
chuong trinh. _

3.2. Nhom chirc ning cong cu tic nghiép
hé théng

Thiét k&, xay dyng nhom chic nang céng cu
tac nghiép hé thong gbm 4 Module:

- Danh muc: Cung c4p thong tin chung vé cac
tram;

- Tac nghiép: Cép nhat thong tin vé tram;

- B4o c4o - Théng ké: Thong tin vé hd so hé
théng (quan ly tinh) va tinh trang hoat dong
(quan 1 dong); |

- Ban db - Hién thi: Hién thi thong tin v& hd
so hé théng va tinh trang hoat dong (sau khi da
duoc tich hgp véi chuong trinh gidm sat, phat
hién su ¢ hoat dong).

4. Thanh lap chwong trinh quan 1y hé so
hé théng tram KTTV

4.1. Thanh Igp ban dé (dang s6) hién trang
hé thén g tram KTTV triee tuyé'n

4.1.1. Vé phurong én thiét ké va tich hop bdn do

Thanh 14p cac ban dd hién trang mang ludi
tram KTTV béng cong nghé Mapinfo, sau do
tich hop chong 16p cac ban db chuyén @& nay lén
nén ban dd Google map (GM) dé dua dén ngudi
str dung céc hinh anh tryc quan vé ranh giéi hanh
chinh, dia hinh, vi tri c4c tram khi tuong, hai van
va do mua.

Sau khi tich hop ban db hién trang mang lué6i
tram KTTV, viéc xem ban dd trén Web ctia GM
khéng can phai cai dat thém goi dit liéu phu ndo
khac (plug in). Péy 1 thuan loi cho tt ca cac
may tinh co thé truy cép dén céc tng dung ban
6 nén GM.

Ngay nay, nhd sy phat trién cila cong nghé
phan ctmg, cAu hinh méy chii cia GM rt manh
va dudmg truyén bang thoéng réng nén viéc

TAP CHI KHI TUQNG THUY VAN
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truyén tai ban dd nén dén nguoi str dung rit
nhanh, dbng thoi dit lidu tich hop ciing duoc tai
tir may chu cia don vi phat trién tmg dung véi sb
luong dit liéu chdng 16p nhé hon nhidu, vi vay
chi trong thoi gian rit ngén 14 c6 déy dn cac
thong tin cin thiét trén man hinh v&i viée tai dit
liéu tir nhidu ngudn khéc nhau dé thé hién muc
tidu thiét ké tng dung.

4.1.2. Xdy dung ban dé hién trang mang lwoi
tram KTTV

- Ban 6 hién trang mang leéi tram KTTV
duge thiét 14p bao gdm 10 ménh, trong dé 9
ménh cho 9 Pai KTTV khu vuc va 01 manh téng
thé cho toan quéc, bao gdm cac 16p thong tin v&
vi tri dia ly, dia hinh, s6ng ngoi va 16p giao thong
trong pham vi xung quanh tram.

- Ban dd ban dd hién trang mang ludi tram
KTTV duge bién tip trén co s& thong tin hd so
tram quan tric KTTV céa Trung tdm KTTV
quéc gia tai 09 Dai KTTV khu vyc véi su trg
gitip ctia cong nghé GIS véi phin mém Maplnfo
11.1[1].

- Sau d6, toan bd hé théng tram thudc 9 Dai
KTTV khu vire duge tich hop, hién thi tryc tuyén
trén nén ban dd Google map.

4.2. Xdy dung cac trwong CSDL lwu triv
thong tin ho so hé tlzifng tram KTTV

Thong qua phén tich céc théng tin vé hd so
hé théng tram KTTV, yéu cu thiét ké cac truong
CSDL ciia churong trinh phai bao gdm day di céc
thurc thé tham chiéu dé quan Iy cac théng tin co
ban vé& hd so hé théng tram KTTV (tén tram, loai
fram, yéu tb quan tric, . 12,3]. Chi tiét céc
trudng CSDL nhu sau:

- CSDL diing chung gdm: danh muc cac-thuc
thé tham chiéu va c4c trudng dit liéu ding chung
cho cac by mbén KTTV. Cac bang CSDL gém: (1)
Danh sich bang mi ngudn va mi dich tuong
ung; (ii) Danh sach cac Pai KTTV khu vuec; (iii)
Danh sich céc tinh thudc khu virc quan 1y twong
Ung ctia Pai KTTYV; (iv) Danh sach chung céc
tram quan tric; (v) Danh sich bd mén quan tric;
(vi) Danh sach trinh @9, chiic vu can b; (vii)
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Danh sich nuéc san xuét thiét bi; (viii) Danh
sach kiéu tram, hang tram; (ix) Danh sich
phuong thirc truyén s liéu; (x) Danh sach hinh
thirc quan tric; (xi) Danh sach tinh trang thiét b
quan tric; (xii) Danh sach tinh trang c6ng trinh
quan tric.

- CSDL cho ting loai hinh tram gdm danh
muc céc thuc thé tham chiéu va céac truong di
liéu cho cac loai tram KTTV. Cac bang CSDL
gbm: (i) Danh séch tram; (ii) Danh sach cip nh4t
cho ting loai hinh tram; (iii) Danh sach cong
trinh phuc vu quan tric KTTV; (iv) Danh sach
kiéu do cia cac loai tram; (v) Danh sach cac yéu
5 KTTV cén quan tréc; (vi) Danh sach thiét bi
do cac yéu 5 KTTV; (vii) Danh sach céc du do
(sensor) KTTV; (viii) Danh sach hing cung cép
thiét bi quan tric KTTV; (ix) Danh sach song va
hé théng séng trén toan quéc; (x) Danh sach
cong trinh mébc, vi tri méc;

- CSDL WebGIS: gbm diy du cic thuc thé
tham chiéu dé quén 1y c4c thong tin dia 1y ctia tram
KTTV (Ranh gi¢i Pai KTTV khu vuc, hé théng
song sudi, vi tri tram, vi trf cong trinh quan tréc, )

5. Xay dung giao dién hién thi trwe tuyén
théng tin hd so h¢ théng tram KTTV

Giao dién chuong trinh gdm 04 khéi chinh
(hinh 4):

- Banner cua trang Web: “MANG LUCI
QUAN TRAC KHI TUQONG THUY VAN”.

- Khéi hién thi cAc cong cu tac nghiép quén Iy
chuong trinh CSDL gbm 08 mod-ule: (i) Trang chi;
(ii) Danh muc; (iii) Tac nghiép; (iv) Bao cao théng
ké; (v) Ban dd - Hién thi; (vi) Quan trj hé théng;
(vii) Sao hru dit lidu; (viii) Tro gitip. Mbi chiic ning
déu duoc xdy dung giao dién hién thi riéng.

- Khéi hién thi cac thong tin CSDL chung bao
gém (i) Thong tin hoat dong tong quan (théng
ké s6 hrong ngucn da va dang truy cép hé thong)
(ii) Théng tin v& mang lrdi tram quan tric sb
lwong tram;

- Khéi hién thi théng tin CSDL dang WebGIS.
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Hinh 4. Giao dién hién thi truc tuyén théng tin hé so hé Zhé'ng tram KTTV

6. Két luan

Viéc nghién ctru thiét k&, xay dung chuong
trinh quan 1y hd so hé théng tram KTTV béng
cong nghé WebGIS la giai phap cong nghé tién
tién hién dai. Vi cac tinh ning mé, chuong trinh

tin hd so hé théng va gidm sat tinh trang hoat
ddng truc tuyén ctia mang luéi tram quan tric
KTTV thugc Trung tdm KTTV qudc gia trén
pham vi ca nwoc, gop phén ning cao hiéu qua
hoat d6ng clia mang ludi tram, d4p tmg nhu cAu

nay cho phép tich hgp voi chuong trinh gidm sat  hi¢én dai héa nganh KTTV.
nhim d4p tmg muc tidu thdng nhit quan 1y thong
Tai liéu tham khao
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TOM TAT TINH HINH KHI TUQNG, KHi TUQNG NONG NGHIEP,
THUY VAN THANG 5 NAM 2015

~yrong thang 5/2015 & khu vyc Bic BS va Trung B xdy ra nhiéu ngdy ning néng, ding
chii ¥ ndng néng xdy dic biét gay git vao nhimg ngady cudi thang va nhiéu noi phia nam
Bdc Bé va khu vuc Bdc Trung Bé va Trung Trung BJ co nhiét do cao nhét da vieot gia

tri lich sir trong cung thoi ky thang 5. Cung voi do tinh trang it mua & cdc tinh Trung Bé da lam cho

tinh hinh khé han khu viee ndy dang dién ra khdc liét, dic biét cdc tinh Trung va Nam Trung BO.
Khu vuc T dy Nguyén va Nam Bé tuy heong muea vén & mike thiéu hut so voi trung binh va phdn

b6 mura chiea dong déu nhung mét s6 con mua chuyén mia ciing lim cho gidm ddn tinh tmng khé

han kéo dai trong nhitng thang mila khé vira qua.

I. TINH HINH KHi TUQONG
1. Hign twong thoi tiét dic bigt

Trong thang c6 2 dot khoéng khi lanh (KKL)
ting cudmng, anh huéng cha yéu dén Bic Bo,
trong cic ngay 9/5 va dém 11 rang ngay 12/5,
céc dot KKL ting cudng ndy chii yéu nén rénh
ap thip & phia bic va gay ra cac dot mura rio va
déng trén khu vuc Bic BO.

2. Tinh hinh ning néng va nhiét @j

Trong thang qua d4 xay ra mot s6 dot ning
nong dién rdng ndi bat nhu sau:

Tir ngay 01- 08/5, & Bic B da xay ra ning
néng trén dién rong voi nhiét d6 cao nhit ngay
phé bién tir 35-38°C. Tir ngdy 18 - 30/5 @4 xuét
hién ning néng gay git dién rong, dinh diém xay
ra tir ngdy 28 - 30/5 v6i nhiét d6 cao nhét 38 -
40°C. Trong dot néng nong nay nhiéu noi & phia
nam khu vuc Bic Bo d3 ghi nhan duoc gia tri
nhiét 6 ky luc trong cung thoi ky nhu Chi Né
(Hoa Binh), Ha Pong, Son Tay (Ha N¢i), Hung
Yén, Nho Quan (Ninh Binh), Phu Ly (Ha Nam).

T ngay 01- 08/5, & cac tinh tir Thanh Hoba
dén Phi Yén ciing d3 x4y ra néng néng trén dién
rong, v6i nhiét 46 cao nhat ngay phd bién 35-
38°C, m6t sé noi cao hon nhu Tuong Duong
(Nghé An) 40,5°C; Con Cudng (Nghé An)
40,2°C; Son Hoa (Phu Yén) 40,0°C,...

Néng néng dic bit gay git lién tuc duy tri &
khu vyc tir Nghé An dén Pha Yén tir ngay 14/5
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dén nay. Nhiét @6 cao nhét ngay phd bién & mirc
36 - 39°C. Cao diém ctia dot ning néng ndy 13
tir ngay 26 - 31/5 v&i nhiét d6 cao nhét ngay phd
bién 39 - 41°C, mdt sb noi trén 42°C. Nhigt d o
nhidu noi thudc Béc Trung B6 va Trung Trung
B da vuot gid tri lich st trong thang 5 nhu: Nhu
Xuén, Tinh Gia (Thanh Héa); Quy Chau, Quy
Hop, T4y Hiéu, Con Cudng (Nghé An); Huong
Khé, Ky Anh (Ha Tinh); Tuyén Héa, Ba Pbn
(Quéng Binh); Dong Ha, Khe Sanh (Quéang Tri).

Cu thé: tai Chi Né (Hoa Binh) ky luc cii nim
198212 40,3°C, ky luc méi 1a 40,6°C; Nhu Xuin
(Thanh Hoéa) ky luc cii ndm 1966 1a 41,7°C, ky
luc méi 1a 41,9°C; Quy Hop (Nghé An) ky luc
cli ndm 2012 1a 42,1°C, ky luc méi 1a 42,6°C;
Hwong Khé (Ha Tinh) ky luc cfi ndm 1983 1a
40,5°C, k¥ luc méi 1a 42,1°C, Ba Pdn (Quang
Binh) ky luc cfi ndm 2014 1a 40,5°C, ky luc méi
14 40,7°C, Péng Ha (Quang Tri) ky luc cii nim
1983 14 41,7°C, ky luc méi 1a 42°C.

Tir ngdy 01-11/5 va 14-19/5, o céc tinh mién
Pong Nam B6 va mot s6 noi thudce mién Tay
Nam B6 d4 xay ra nang néng dién rong véi nhiét
d6 cao nhét ngay phd bién tir 35 - 37°C.

Nén nhiét d6 trung thang 5/2015 trén pham
vi toan quéc phd bién ¢ mitc cao hon trung binh
nhidu nim (TBNN) tir 1, 5- 3,0°C. Riéng mot sb
noi phia Nam Béc Bo va khu vuc tir Nghé An
dén Quang Tri cao hon nhiéu so v6i TBNN, véi
chuén sai nhiét 46 phd bién tir 3,0 - 4,0°C.
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Noi c6 nhiét do cao nhét 1a Quy Hop (Nghé
An) la 42,7°C (ngay 30) va day ciing 13 gié tri
cao nhét trong chudi sb liéu quan tric dugc trong
cung thoi ky thang 5.

Noi ¢6 nhiét @6 thép nhit 1a Pdng Vian (Ha
Giang) 1a 14,9°C (ngay 10).

3. Tinh hinh mura

Trong thang 5/2015, di xay ra mét sb dot
mua rao va dong trén dién rong dang chli y nhu
sau:

Dot 1: Thngay 9 - 11, do &4nh hudng ctia KKL
nén ranh ép thip tir d8m 9 - 10/5 & cAc tinh Bic Bo
da xuét hién mot dot mua rdo va dong dién rong
véi lugng mua phé bién tir 30 - 50 mm, ¢ khu vire
ving mii phia Bic lugng mua 16n hon tix 50 - 70
mm, mdt s6 noi c6 mua rit to nhur Chiém Hoa
(Tuyén Quang) 189 mm; Béc Quang (Ha Giang)
279 mm; Dinh Héa (Thai Nguyén) 135 mm; Tam
Dao (Vinh Phic) 91 mm..

Dot 2: Do anh hudng ciia KKL nén ranh 4p
thip nén tir dém 11 dén hét ngay 12/5 & Béc Bo
va céc tinh Bic Trung B9, d3 xudt hién mua rdo
va dong dién rong, khu virc Déng Béng Bic Bo
va céc tinh Bac Trung Bo da Xdy ra mua vua,
mua to dién rong véi lugng mua tir 30 - 50 mm,
mdt s6 noi c6 mwa 16n hon nhu Vin Ly (Nam
Dinh): 114 mm; Bai Thuong (Thanh Héa): 73
mm; Vinh (Nghé An): 120 mm; thanh phd Ha
Tinh (Ha Tinh): 116 mm.

Dot 3: Do énh hudng cua rnh 4p thip di qua
Bic B9 nén tir dém 20 dén hét ngay 24/5 & Bic
B6 dd xudt hién mua rao va dong dién rong,
lvgng mua phé bién tir 50 -100 mm, khu virc
ving nii va trung du Bic Bo phd bién tir 100 -
200 mm, mét sb noi ¢6 mua 16n hon nhu Ngén
Son (Béc Can): 212 mm, Tam Déo (Vinh Phiic)
204 mm.

Dot 4: Do anh hudng cla gié tdy nam diu
mua, nén tr ngay 10 - 12/5 & khu vgc Tay
Nguyén da xuét hién mwa rao va dong dién rong
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v6i lugng mua phé bién tir 40 - 70 mm, mot sb
noi ¢6 mua 16n hon nhu thanh phé Kon Tum
(Kon Tum) 114 mm; An Khé (Gia Lai) 123 mm.

Téng lwong mua trong thang 5/2015 trén
pham vi toan qudc van phd bién thiéu hut so v6i
TBNN tir 30-80%, riéng khu virc Trung B6 thiéu
ht tir 70 dén trén 90%, do véy tinh trang néng
nong va khé han van dang dién ra nghiém trong
¢ khu vuc trén.

Noi c6 lugng mua thang cao nhét 1a Béic
Quang (Ha Giang) 1a 986 mm, cao hon TBNN
la 165 mm va day ciing 12 noi c6 luong mua
ngdy 16n nhit trong thang 1a 229 mm (ngay 27).

4. Tinh hinh nang

Tong s0 gid nang trong thang trén pham vi
toan quoc pho bién ¢ mic cao hon so véi TBNN.

Noi c6 sb gid nang cao nhat [a Tuy Hoéa (Phu
Yén) la 306 gid, cao hon TBNN 1a 28 gi¢. Noi co
sb gi ning thép nhat Ia Tién Yén (Quang Ninh) 14
126 gidy, thip hon TBNN 1a 10 gié.

II. KHf TUQNG NONG NGHIEP

Diéu kién khi tuong ndng nghiép trong thang
5/2015 & hau hét cac dia phuong phia Béc twong
d6i thudn loi cho cy trong sinh trudng va phat
trién. Nén nhiét va sé gi& ning chil yéu ¢ mic
xap xi hodc cao hon TBNN, lrong mwa va sb
ngay mua tang ddm bao dugc cho lta xuin &
mién Béc trd béng, chéc xanh. G mién Nam d3
bit ddu vao mua mua do vay luong mua va sb
ngdy mua ting dang ké so véi cac thang trudc
nhung van thip hon TBNN. G khu virc mién
Trung, do 4nh hudng ctia cic dot ning néng kéo
dai Iam luong béc hoi tang cao, cao hon ca huong
mura gay thiéu nude cho san xuét ndng nghiép.

Trong thang 5 & hau hét cac dia phuong sb
ngay c6 dong ting, lugng mua dong 1én. Pic
biét, & hau hét cac khu vyce déu xuét hién gi6 tay
kho néng, mét sb vung nhu Tay Bic, Bic Trung
B0, Trung Trung B6 va Tay Nguyén xudt hién
cac dot gi6 tay khé nong v6i cuong do manh anh
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hudng khéng nho dén san xuét ndng nghiép.
Tinh dén cubi thang lia déng xuén & cac tinh
Déng bang séng Hong co ban két thiic thai ky trd
bong, & ving Béc Trung B da tién hanh thu
hoach va tai cac tinh mién Nam co ban thu hoach
xong. So véi cling ky nay nam truée tién d6 thu
hoach ltia d6ng xuén ctia cic vimg déu nhanh
hon. Theo danh gid so by cia cac S& Nong
nghiép va PTNT phia Nam, ning suit lia dong
xudn nam nay dat trén 69,2 ta/ha, xép xiso véivu
trude. Hién tai cac tinh mién Nam dang tich cuc
Jam dt, xudng gibng Iua heé thu va gieo tréng rau
mau, cdy cong nghiép ngin ngay vu hé thu.

1. Poi v6i ciy lna
1.1. Mién Bic

Théng 5 14 thang bét dAu mua mra, hrong mua
va sb ngdy mua d3 ting so v&i cac thang trudc,
tuy nhién phén 16n cac khu vuc lwong mua vin
thép hon nhidu so v6i TBNN nhung phin ndo cac
con mua ciing da 1am thoi tiét dju mat, cung cp
lwong nudc dang ké cho san xuit ndng nghiép.

O ving Tay Bic, Bic Trung Bd va Trung
Trung B6, ca thang co tir 10 - 28 xuét hién gi6
tdy kho nong trong d6 cac khu vuc nhu Séng
Mid, Yén Chau, Mai Chéu, Bao Lac, Tuong
Duong, Quy Chau, Tay Hiéu, Con Cuéng,
Huong Son, Ha Tinh,... ¢6 dén trén 7 dot c6
cuong d6 manh, céc dot gié tdy khé nong két
hop véi céc dot ning noéng kéo dai 1am lhugng
bbc hoi ting. HAu hét cac khu vuc tir Nghé An
dén Khanh Hoa c6 lwong bdc hoi cao hon lugng
mua din dén tinh trang thiéu hut nuéc tic thoi
cho san xut néng nghiép. S ngay xult hién
dong ting, dong, 16¢ kém theo mua 16n gy thiét
hai cho ngudi va hoa mau.

Tinh dén cudi thang, Ita dong xusn & nhidu
tinh thudc ving Dong bing sdng Hong da co ban
trd thoat dugc ba con noéng dan chim bén kip
thoi, gift nuée dudng ta, théi tiét thuan loi. Theo
bao cdo ctia cac dia phuong, nhin chung cac tra
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ltia du sinh trudng, phat trién tbt; laa c6 d6 ddng
du twong dbi cao, trién vong cho ning suat kha.
Hién nay da c6 khoadng 200 ngan ha lua dong
xudn sém da cho thu hoach, tip trung cha yéu &
ving Béc Trung B va rai ric & céc ving khic.
Ngoadi laa, cdc cdy rau, mau vu xuén cac dia
phwong da co ban thu hoach xong, s con lai
dang tiép tuc thu hoach va chuyén trong tim
sang chuén bj trién khai gieo trong vu thu/mia.

’ 1.2. Mién Nam

Trong thang 5/2015, cic dia phuong mién
Nam d2 co ban thu hoach xong lta déng xuén,
riéng ving Tdy Nguyén méi thu hoach dat
65,4% dién tich xuéng giéng; tdc d6 thu hoach
tai ving nay cham hon khé nhiéu so vé6i cling ky
nim trirde do han.

Cac dia phuong thu hoach xong lta dong
xuan dang chuyén trong tdm sang xudng giéng
lta hé thu, thu déng va gieo tréng céc cdy rau
mau, cay cong nghiép ngin ngay vu hé thu, mia.
Tinh dén cudi thang, ltia d6ng xudn & cac tinh
mién Nam d& thu hoach dat 1.919 ngan ha, bing
98,4% dién tich xudng giéng; ning suét lia déng
xuan trung binh toan mién uGc dat 69,2 ta/ha,
giam 0,3 ta/ha so v6i vu trudce; San luong lua
toan mién wéc dat 13,5 tridu tin, gidm gin 60
ngan tn so véi vu ddng xuan 2014. Riéng ving
Pdng bing sdng Ciru Long (PBSCL) két thiic
thu hoach dat 1,56 tri€u ha, ndng suét binh quén
dat khoang 70 ta/ha, san lugng dat 11,1 triéu tAn,
giam so voi vu trude khoang 100 ngan tin do
thoi tiét ddu vu khong thuén loi.

Thang 5 gi6 ty nam bit diu thdi manh anh
huéng dén Nam Bo va Tay Nguyén mang theo
mua rao va dong & hiu hét cic dia phuong, cac
hién tuong thoi tiét nguy hiém nhu déng, 16¢
x0dy, sét van thuong xay ra. Do ning néng ting
nhiéu so v6i cliing ky nim trude, nén nhiét cao
hon, gi6 tay kh6 néng nhiéu hon TBNN, 1am cho
lwong bbc hoi & nhidu noi van cao hon hrong
mua, han cuc bd van con tiép dién va anh hudng
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khong nhé dén san xudt vu hé thu & nhitng khu
vuc nay. Tinh dén cudi thang, cac tinh mién Nam
da xubng gibng Iia he thu dat 1.257 ngan ha,
bang 93% so véi cing ki nim trude, trong d6
viing DBSCL dat 1.173 ngan ha, bing 94,2%.
Nhin chung, nhiéu dja phwong & ving PBSCL
¢ tién @9 xudng gidng laa hé thu cham so véi
cung ki nim triudec mét phén do han cuc b6 tai
mdt sb dia ban thudc ving Pdng Thap Muoi va
tdp trung lao dng thu hoach nhanh Iha déng
xuén chin r6.

O c4c tinh ven bién mién Trung, nira cubdi
thang 1a thoi ky gieo sa Ita hé thu. So véi thang
truée va cing ky ndy nhidu nim, lrong mua va
s6 ngay mua ting 1én dang ké, da phan nao giai
quyét dugc tinh 7trang thiéu nuée cho san xuét
néng nghiép kéo dai trong théi gian qua va lam
giam kha ning x4m nhdp min & ving DBSCL.
Mua dén tao diéu kién thudn loi cho cac dia
phwong diy nhanh tién d6 xudng gidng laa he
thu. M6t sé dia phwong chuyén dién tich tréng
mau, dit tréng ciy an qua kém hiéu qua sang
tréng laa he thu.

Han hén khé gay git & viing Tay Nguyén thoi
gian qua d4 co ban chim dut khi trong ving da
¢6 mua vira dén mua to. Tuy nhién, theo théng
ké so b6 dién tich cay trong bi mét tring do han
tai 2 tinh Péc Lic va Gia Lai dé lén dén hon
5.500 ha, trong d6 c6 gan 3 ngan ha laa; tdng gia
tri thiét hai 1én dén hang ngan ty dong.

2. Poi v6i cac loai rau mau va ciy céng
nghiép

Ngoai la, trong thang céac dia phuong trong
ca nudc da bat dau trién khai trdng cdc cdy rau
méu, ciy céng nghiép ngan ngdy vu hé thu, mua.
Tinh tir d4u nam dén cudi thang 5, téng dién tich
gieo trng cac cdy hoa mau trén ca nude méi dat
1.020 ngan ha, bang 91,6% so v&i cing ky ndm
triede; trong do dién tich ngd dat 665,1 ngan ha,
khoai lang dat 95,1 ngan ha, sén dat 242 ngan
ha. Téng dién tich cdy cong nghiép ngin ngay
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dat 406 ngan ha, bang 97,5% so v6i cung ky ndm
trudce; trong do, cdy lac dat 154,5 ngan ha, dau
tuong dat 64,3 ngan ha, mia dat 133 ngan ha,
thudc 14, thudc lao dat 26,3 ngan ha. Dién tich
gieo tréng rau, dau céc loai dat 577,1 ngan ha,
xép xi bang cing ky nam trudc

Q Moc Chau, Phu HY, Ba Vi: Che dang trong
giai doan cheé 16n blip mu, ché 16n 14 that 1, nay
chdi trang thai sinh treéng tir trung binh dén kha.

O khu vuc Péng bing Bic Bo: Ngb dang
trong giai doan chin sita, lac hinh thanh ct trang
thai sinh trudong kha.

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

3. Tinh hinh sdu bénh

Trong thang sdu bénh phét sinh ting, gy hai
trén dién rong chi yéu déi véi bénh khé van, rdy
cac loai. Cac bénh nhur bac 14, dao 6n cb bong va
lem 1ép hat tuy dién tich nhiém chwa nhiéu
nhung c6 xu hudng ting. Céc loai su, bénh khac
déu c6 phét sinh, nhung trén pham vi hep, mirc
dd gy hai nhe va gidm so vdi cung ky nam
trude. S6 lidu cu thé v& tinh hinh sdu bénh gy
hai trén la trong thang 5/2015, nhu sau:

- Bénh khé van: Toan qudc nhiém 158.194
ha, dién tich nhi®m ning 10.969 ha. Bénh xuét
hién chit yéu tai cac tinh phia Béc, mién Trung va
cac tinh thudc ving DBSCL.

- Ry ndu va riy lung tring: Tdng dién tich
nhiém 82.727 ha, trong @6 nhiém ning 4.471 ha.
Pi c6 trén 22 ha bi mét tring tai Hoa Binh,
Thanh Hoéa v Quang Binh. Dién tich nhiém
phan b chi yéu tai céc tinh phia Bic va ving
PBSCL.

- Bénh den 1ép hat: Dién tich nhiém 9.983 ha,
ning 771 ha, tap trung tai mot sb tinh Bic Trung
Bo, mién Trung va cac tinh phia Nam.

- Bénh bac 14: Téng dién tich nhiém 7.903 ha,
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dién tich nhiém ning 283 ha. Bénh tp trung tai céc
tinh phia Béc va ving DBSCL.

- Bénh dao cb bong: Téng dién tich nhidm trén
5.842 ha, dién tich nhidm ning gin 385 ha; dién
tich mAt tring hon 13 ha, tai cAc tinh Ninh Binh va
Quang Ninh. Bénh géy hai ri rac trén ca nude.

- Bénh dao 6n 14: Gy hai chii yéu & céc tinh
Béc bd, rai rac & cAc tinh phia Nam véi tong dién
tich nhiém trén 38 ngan ha, trong d6 nhiém niing
1.191 ha.

- Sau cubn 14 nhé: Tdng dién tich nhiém
56.480 ha, trong @6 nhiém niing chi 430 ha; tip
trung chi yéu tai cic tinh Bic bo va ving
PBSCL.

- Bénh lun soc den: XuAt hién tai tinh Son La
trén dién tich 8,7 ha.

- Bénh VL- LXL: Gy hai trén di€n hep tai
cac tinh Kién Giang va An Giang v4i muc d6
nhe. Tong dién tich nhiém trén 1,2 ngan ha.

- Chudt: Téng dién tich hai 11.743 ha, trong d6
nhiém niing 841 ha; pham vi gy hai trén toan qudc.

II1. TINH HINH THUY VAN

1. Bic Bd

Li tiéu méin dd xuit hién ding véi chu ky
TBNN (22/5) trén thuong luu sdng Da, song
Thao va séng L6 v6i bién @9 1i phd bién tir 1 - 2
m, ¢ noi bién d9 lii 1én cao hon nhu séng L6 tai
Ha Giang 13 3,46 m. Luu luong dinh 1 tiéu mén
16n nhit dén hd Son La dat 1460 m*/s (10h ngay
24/5) nh6 hon TBNN, hd Ban Chat: 517 m¥/s (7h
ngdy 24/5) xap xi TBNN, hd Tuyén Quang: 1350
m?/s (13h ngay 24/5), 16n hon TBNN.

Luogng dong chay thang 5 so véi TBNN trén
song Pa tai Son La nho hon 39%, tai Hoa Binh
16n hon 17% do didu tiét cia hd Son La, song
Thao tai Yén Bai nho hon 30%; song Chay dén
Théc Ba nhé hon 22%; séng G4m dén hd Tuyén
Quang & mirc TBNN; song L0 tai Tuyén Quang
nho hon 13%; ha lwu séng Hong tai Ha Noi 16n
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hon 10%.

Trén song Pa, muc nude cao nhét thang tai
Mudng Lay 1a 190,47 m (1h ngay 5), thip nhét
14 182,48 m (16h ngay 30), muc nudc trung binh
thang 1a 185,85 m; tai Ta B muc nudc cao nhét
thang 1a 113,74 m (19h ngay 01); thip nhét 1a
104,12 m (7h ngay 27), muc nuée trung binh
thang 12 108,22 m. Luru hrong 16n nhét thang dén
hd Hoa Binh 1a 2350 m*/s (ngdy 5), nho nhét
thang 12 50 m%/s (ngay 15); Iuu lugng trung binh
thang 927 m3/s, 16n hon TBNN (789 m?/s) ciing
k. Muc nuéc hd Hoa Binh lic 19 giy ngay 31/5
14 96,25 m, cao hon ciing ky nam 2014 (94 m) la
2,25 m.

Trén song Thao, muc nudc cao nhét thang tai
tram Yén B4i 14 27,60 m (5h ngay 25); thép nhit
14 24,80 m (1h ngdy 13), muc nudc trung binh
thang 14 25,79 m, thip hon TBNN (26,23 m) la
0,44 m.

Trén s6ng L0 tai Tuyén Quang, muc nudc cao
nhét théang 14 18,14 m (4h ngay 23); thip nhit 12
15,22 m (1h ngay 01), muc nudce trung binh thang
13 16,71 m, thip hon TBNN (17,04 m) 12 0,33 m.

Trén séng Héng tal Ha NOi, muc nudc cao
nhit thang 13 3,24 m (7h ngay 24), myuc nudc
thip nhit & muc 1,40 m (19h ngay 03); muc
nuée trung binh thang 14 2,4 m, thdp hon TBNN
(3,70 m) 13 1,30 m, x4p xi cing ky nim 2014
(2,35 m).

Trén hé théng séng Thai Binh, muc nudc cao
nhét thang trén séng Thuong tai Phi Lang
Thuong 13 2,01m (1h ngay 13), thip nhét 13 0,03
m (13h ngay 3); cao nhét trén séng Luc Nam tai
Luc Nam 14 1,92 m (1h ngay 23), thip nhét 13
0,01 m (13h ngay 4); muc nuéc cao nhit thang
trén séng Ciu tai Pap Chu 14 2,02 m (7h ngay
25), thép nhét 14 0,15 m (13 h ngdy 3). Trén séng
Thai Binh tai Pha Lai muc nude cao nhit thang
13 1,82 m (Oh ngay 24), thap nhit 12 0,11 m (11h
ngay 4), myc nude trung binh thang 13 0,91 m,
thip hon TBNN (1,47 m) 14 0,56 m.
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2. Trung B¢ va Tiy Nguyén

Trong thang, muc nudc trén cac song &
Quéng Nam, Binh Thuin va khu vuc Tay
Nguyén c6 dao ddng nhd, riéng séng Budi tai
Kim Tan tir ngdy 11 - 16/05 xut hién I{i nho véi
bién d6 1 1én 1,86 m, cac song khac & Trung Bo
bién ddi cham.

Trén mot sb song, da xuit hién muc nuée
thép nhét lich sir nhu trén séng M3 tai Ly Nhan:
2,16 m (ngay 31/5), song Ca tai Yén Thugng: -
0,06 m (27/5) va tai Nam Pan: -0,53 m (26/5),
song cai Nha Trang tai Pong Trang: 3,16 m
(ngdy 5/5).

Luong dong chay trén phan 16n cic séng chinh
& Trung B6 va khu vire Tay Nguyén déu thiéu hut
so voi TBNN tir 50 - 84%, riéng trén séng Thu
Bon tai Néng Son cao hon TBNN tir 83%.

Hb chira thay loi: Tinh dén ngay 31/05/2015,
dung tich trit ciia hau hét cac hd chira thiy lgi &
Thanh Héa, Nghé An, Ha Tinh, Khanh Hoa,
Ninh Thuén, Binh Thuén chi dat 25 - 35% dung
tich thiét k&, cac hd & Quang Binh, Quang Tri,
Phtt Yén va khu vuc Tay Nguyén dat trung binh
khoang 40 - 50% dung tich thiét k&; cac hd tir
Thira Thién Hué dén Binh Dinh dat trung binh
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khoang 70 - 90% dung tich thiét ké.

H6 thity dién: Tinh dén ngay 31/05/2015,
myc nude cac hd Vhﬁu hét thip hon muc nuéc
dang binh thuéng tir 0,5 - 5,0 m; mot sb hd thép
hon rét nhidu nhur hd Ban V&: 36,36 m, hd Ham
Thugn: 21,08 m, hd KaNak: 19,92 m, hé Pai
Ninh: 14,70 m, hd A Vuong: 15,72 m, Vinh Son
C: 9,08 m,... '

Tinh hinh khé han, thiéu nuée xay ra cuc bd
tai cdc tinh Trung Bo va tinh trang han han van
tiép tuc xy ra trén dién rong & Khénh Hoa, Ninh
Thuén.

3.Nam B¢

Muc nuéc dadu ngudn séng Clru Long chiu
4nh huéng cia hai dot tridu cudmg. Muc nuée
cao nhét thang trén sdng Tién tai Tan Chau: 1,16
m (ngdy 17), trén séng Hau tai Chau Péc: 1,27
m (ngay 17), cao hon TBNN tir 0,10-0,30 m.
Murc nuede thép nhét thang tai Tan Chéu: -0,51m
(ngay 26), tai Chau Déc: -0,52 m (ngay 26), déu
thép hon TBNN tir 0,3 - 0,4 m.

Trong thang, muc nuée song Pdng Nai tai Ta
Lai c6 dao dong nhd. Muc nude cao nhét tai Ta
Lai: 111,19 m (ngay 21/5).
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PAC TRUNG MOT SO YEU TO KHI TUQNG

o Nhigt a9 ( °C) DY dm (%)
the TEN TRAM Trung | Chuin Cao nhat Thap nhat Trung | Thép
o binh sai Trung | Tuyét .| Trung | Tuyét . binh | nhat | Ngay
binh | 61 | N | biah ai | New
1 |Tam Dudng 2521 2.7 | 30.8 | 34.0 8 212§ 17.1 1 73 30 6
2 |Muong Lay (LC) 2791 1.5 | 354 | 385 7 23.6 | 20.7 7 78 36 9
3 |SonLa 275 2.8 | 33.8 | 36.2 7 22.7 1 19.0 1 68 26 6
4 |SaPa 213 3.0 | 253} 278 8 18.2 | 151 10 73 40 3
5 |Lao Cai 3001 3.2 | 3541395] 29 | 262|228 1 75 39 28
6 |Yén Bai 2941 27 | 3391381 29 |{259}12251 10 84 51 29
7 |Ha Giang 2881 2.1 | 339|374 ] 29 | 254} 2211 10 79 50 29
8 |Tuyén Quang 298 | 2.7 | 345|378 29 | 254|222 10 76 49 29
9 |Lang Son 28.0 | 25 | 321|364 30 | 2451|2204 16 81 49 2
10 |Cao Bang 2831 23 | 343|385 29 [ 242|205 10 81 41 1
11 |Thai Nguyén 203 22 339382} 29 | 262|226 10 80 53 29
12 |Bic Giang 295 22 | 343|380 29 | 264|226 16 82 33 29
13 |Pht Tho 2921 2.1 | 341|384 | 28 | 255|228} 10 80 43 29
14 |Hoa Binh 30.5] 34 | 367|406 28 | 265 244 | 12 76 39 1
15 |Ha Ngi 306 | 33 | 360405 29 | 274|230 16 76 37 29
16 |Tién Yén 284 1 22 1321|360 30 | 253|227} 16 86 62 23
17 |Bai Chay 289 22 | 319|357} 29 | 27.0 227 9 85 61 23
18 [Phu Lién 2891 25 | 332|384 29 | 264 220 9 86 45 29
19 |Thai Binh 2921 22 | 325|365 30 | 2671 23.0 9 85 74 29
20 |Nam Binh 300 2.7 | 344390} 28 | 27.11 235 9 79 43 30
21 |Thanh Hoa 2991 2.7 | 346 298| 29 {270 244 | 12 80 37 28
22 [Vinh 317 | 40 | 367|407 29 | 2822421 12 72 40 28
23 |Pbng Héi 315 35 | 366|404 30 | 2821|2461 10 70 40 30
24 |Hué 29541 1.2 | 36,1 | 389 29 {249 | 235 1 77 42 28
25 |Pa Ning 2991 1.7 | 3581394 29 | 263|248 ] 10 75 41 |.29
26 |Quang ngai 3031 1.9 | 369|386 | 28 | 2641|250 19 77 48 30
27 |Quy Nhon 296 08 3261|367 27 {276} 262 11 33 40 20
28 |[Play Cu 2521 1.2 | 30.6 | 32.6 4 2181 198 | 20 80 53 3
29 |Budn Ma Thudt 271 1.3 | 33.5 | 36.1 5 23.2 4 209 6 76 44 5
30 |Palat 2011 04 | 256|270 28 | 17.0| 15.0 2 87 47 6
31 |Nha Trang 2961 1.3 | 332319} 19 | 271|242 20 75 55 13
32 |Phan Thiét 2041 1.1 13331362 24 {271}246| 20 78 50 23
33 |Viing Tu 303 14 | 339350 20 { 2772511 20 74 51 18
34 |Tay Ninh 30,0 1.8 | 356 374 6 262 | 2451 31 79 46 6
35 |T.PH-C-M 3071 24 | 359|380} 21 | 28.1 266} 15 70 39 18
36 |Tién giang 299 | 14 | 350|367 19 | 268|252 ] 14 77 46 14
37 |Cén Tho 295 1.7 | 34.6 | 36.0 4 26.5 | 247 5 77 48 14
38 |Soc Tring 292 1 1.2 | 34.1 | 355 6 26.1 | 240 | 25 79 45 8
39 {Rach Gia 299 1.0 | 32.6 | 34.1 13 1 273246 26 78 58 13
40 |Ca Mau 29.7 2.0 | 34.7 ] 36.0 6 26.2 | 240 | 30 76 35 6

Ghi cha: Ghi theo céng dién khi hdu hang thang
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Lwrong mua (mm) L"Q’!Eﬁll:lf)c hot Gi¥ ning S6 ngay S6
] ] S ngaylien | SO ] ] | Gié tay kho
Tégg Chuan Cap Ngay e ngay Téglg Ca9 Ngay Tapg Chuén néng Mua | thir
sO sai | nhat A 4 co s0 | mhat s0 sai Dén hiin
] o ~ e
217 | -137 | 42 | 23 9 13 151104 6 7 12601 72 | 0O 0 13 0 1
267 -4 74 | 17 9 5 131 81 5 9 1277 9 13 6 17 0 2
43 | -1281 14 | 10 9 5 10 1501 9 6 } 289 83 10 |. 0 ] 11 0 3
298 | 55 | 56 | 13 8 13 1 21 J 198 11 6 | 248 97 0 0 13 0 4
127 | -82 | 73 16 8 6 1341531 9 29 | 257 | 68 15 3 7 0 5
185 | 41 | 49 9 8 6 12 | 93 5 19 J 1951 41 1 0 19 0 6
173 | =111 | 48 | 16 8 6 14 1108 6 28 | 213 | 47 4-1-0 7 0 7
303 92 72 | 22 8 4 13 1107} 5 29 | 238 | 56 2 0 14 0 8
198 | 33 46 | 16 5 6 131103 6 29 | 214} 27 3 0 14 019
183 -1 42 | 20 6 5 12 } 93 5 29 | 211 | 40 6 1 14 0 110
248 14 45 1 23 8 5 13 1124} 7 29 12081 31 2 0 15 0 ]11
201 -1 76 | 21 7 4 14 1 96 5 29 | 2281 25 1 0 151 0 §12
189 | -13 | 66 | 16 8 5 10 | 97 5 31 | 206 | 28 3 1 14 0 113
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36 | -1211 16 12 6 3 7 126 8 29 | 263 | 61 4 3 6 0 21
120 | -16 | 120 | 12 19 1 1 181 | 12 § 28 12861 73 18 2 11 0 |22
9 97 6 9 14 1 4 11761 10 | 29 | 2981 70 15 3 9 0 123
40 42 + 17 | 14 7 4 10 120} 6 29 | 287 38 16 4 21 0 j24
35 28 | 20 | 18 17 2 3 123 6 29 1283 37 6 5 11 0 |25
28 -38 | 27 19 16 2 3 1191 5 14 1 274 0 14 0 9 0 |26
3 -60 3 26 25 1 1 54 3 27 |1 302 | 25 1 0 0 0 27
134 { 92 | 60 | 20 3 4 16 1 87 4 4 12321 23 0 0 13 0 |28
169 | -57 | 57 | 14 4 6 17 J105] 6 4 | 264 37 4 0 23 0|29
282 | 58 65 1 6 8 21 36 2 14 | 169 | -27 0 0 23 0 |30
39 -16 | 39 | 20 19 1 1 166 | 7 15 1225 | -26 0 0 1 0 |31
67 -68 | 37 | 20 5 4 8 1137 6 24 | 292 | 44 2 0 5 0 |32
100 | -88 | 29 | 18 7 2 11 | 128 6 26 | 282 | 43 0 0 7 0 |33
119 | -89 | 64 | 12 7 4 11 1129} 6 19 |} 271 18 16 0 16 0 |34
105 | -113 | 38 15 8 2 11 140} 6 14 1209] 14 20 1 12 0 135
57 {-1101 21 | 22 5 2 12 1274 5 17 1 274 | 53 13 0 13 0 |36
168 -9 30 | 22 10 2 11 j1121 5 16 1 276 | 63 17 14 | 11 0 |37
138 | -88 | 30 | 10 7 4 12 | 97 5 6 268 84 6 0 14 0 |38
197 | -31 | 61 1 11 7 11 | 121 5 17 | 285 81 0 0 13 0 |39
131 | -145| 31 12 4 6 14 1109 5 16 | 214 | 42 16 0 19 0 |40
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