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TAC PONG CUA BIEN POI KHi HAU PEN XU HUGNG THAY POI NHIET PO,
LUQNG MUA VA MU'C NUGC SONG SAI GON
KHU V UC THANH PH O HO CHI MINH

Nguyén Thi Mai®, v& Lé Phd?
(1) Coéng ty TNHH Koastal Eco Industries
(2) Khoa Méi Trong, Pai Hoc Bach Khoa Thanh Phé H6 Chi Minh
(Bai nhin ngay 05 thang 114m 2010, hoan chh sia chia ngay 25 thang 04am 2011)

TOM TAT: Trong not b4o céo gn day aia Ngan hang Thgidsi cho thiy Viét Nam la mat trong nim
(5) quc gia chiu dnh hrong nhéu nhit cia viéc gia ting mec nirgc bién, mgt hgu qui cia bién doi khi hiu.
Thanh plé Ho Chi Minh, dé thi lén nhit cua Viét Nam, @ng la mjt trong nhing khu e duwoc du béo sé bi
danh hudng ndng né do bién dsi khi hju trong khu vc sdng Mé Kongbai véi cac quic gia b anh heong do
bién d@6i khi hdu, viéc thuc hién cac nghién £u w mire d¢ va qui mo tac dong ciing nhu viéc xdy dyng chién
lwoe va giai phdp thich iing Wi bién doi khi hdu la van dé quan tong va @p bach.

B&o c4o nayatrinh bay cac & qui tinh toan va kio sat & thaydai cua yéu t nhiét do tai khu vee
thanh phé Ho Chi Minh trong vong 30 nim; phan tich varanh gia & thaydsi vé luong mea va clé dé dong
chiy aia sdng Sai Gonitnam 1978dén nim 2008; vaa"‘e xuat cac giii phap thlchung Wi bién doi khi hiu
trongdiéu kién aia Thanh PH. B4o céo 6ng & dé xuit mgt s gidgi phap @ thé nham thichiing Wi bién doi
khi hiu va cac taelong doi véi tai nguyén méc khu wec thanh pld Ho Chi Minh.

Tir khéa: Tp. Ho Chi Minh, séng Sai Gon, bién déi khi hiu, mire medc séng, nhit do, leong mura.

1. TAC PONG CUA BIEN POI KHi HAU nhan dinh ring Tp.HCM nim trong danh sach
PpOI VOI VIET NAM VA TP. HO CHI muoi (10) thanh phé cang va vung déi bo cua
MINH Chau A sé& bi tac dong va ton thu’(yng nhiéu nhat

boi BDKH, nhu ngap lut do gia ting myc nudc
bién, han han va bio t, bao gén}: Tp.HCM (Viét
nam), Calcutta va BombayAf Dg¢), Dhakar
(Bangladesh), Tigng Hai, Quang Chéau (Trung
Qudc), Manila (Philippines), Bangkok (Théai Lan),
Jakarta (Indonesia) va Yangon (Myanmar) [6, 7 &

Trong mdt bao cdo gan dy ctia Ngan Hang
Thé Gidi cho thiy Viét Nam la mot trong nam
5) quoc gia dimg dau vé nguy co bi anh huong
va ton thuong néng do tac dong cua bién dbi khi
hau (BDKH). Néu myc nuéc bién dang thém 1m,

Viét Nam s€ bi tdc dong manh vé kinh té va xa
hoi, bao gdm: 10% dan sb, 10% GDP, 7% dién
tich dat nong nghiép va 10% dién tich khu vuc
do6 thi s€ anh huong nghiém trong [1]. Cac hi¢n
tugng thoi tiét cuc doan (1 lut va bdo) ngay cang
gia tang voi muc do va cuong d6 manh hon ciling
c6 thé lam chim nhing tién bo trong qua trinh
phét trén con ngoi ¢ nhitng ving dan ¢ chinh
yéu, ké ca Bong bing séng Gu Long [2 & 3]
Thanh plb H5 Chi Minh (Tp.HCM ciing
dugc du bao 1a mdt trong 10 tinh thanh cta Viét
Nam s€ bi anh huong nang do tic dong cua
BDKH, v6i 43% dién tich s bi ngap lut va 12%
dan sé s& khong c6 noi cu tra néu nudc bién
dang 1m [4 & 5]. Cac bao cdo méi nhét cta cac
td chirc nghién ctu vé danh gia muc do ton
thwong do tac dong cia BDKH ciing déu dua ra

8]. Cac dbi tugng tai nguyén va moi trudng bi anh
huong boi BDKH da dugc xem xét bao gm: dan
sb, khu wrc @6 thi, ndong nghdp, tng thu nlap
qudc ndi (GDP) va dén tichdat. Tai nguyén moc
& mot trong nhirng tai nguyén banh huéng manh
nhit duéi tac dong cua BDKH va c6 mbi lién hé
v6i cac dbi tuong va nganh kinh té: néng nghiép,
an ninh luvong thyc, nang lugng va GDP. Dac biét,
Uy ban Lién Chinh pha vé BDKH (IPCC) da nhan
dinh ring tai nguyén nudc s& bi tac dong déng ké
vé mirc do va pham vi tai cdc khu vuc va vung
khac nhau. Do d6, cong tdc quan 1y va bao v¢ tai
nguyén nudc tai cac qubc gia s& gap nhiing thach
thirc rit 16n trong twong lai tuy thudc nang luc va
cac giai phéap thich tng s& duoc trién khai [9]. Vi
vay, vi¢c nghién ctru nhiing tdc dong cia BDKH
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dén tai nguyén nuéc khu vuc Tp.HCM, d& xuét
cac bién phap thich tng voi cac tac dong da nhén
dang 13 cin thiét nhdm tim kiém cac giai phap
thich ing lau dai ¢é dam bao muc tiéu phat trién
bén vimng cua Thanh phd. Muyc dich cia bai bao
nay nham trinh bay mot s6 két qua nghién ctru
ban dau vé tac dong ciia BPKH thong qua viéc
danh gia nhiing thay d6i vé nhiét d¢, lugng mua
va myc nude song khu vue Tp.HCM. Mot s6 giai
phap chinh sach vé thich tng BDKH ciing s&
duoc dé xuét.

2. PHUONG PHAP NGHIEN CUU VA
NGUON SO LIEU

Céch tiép can trong nghién ctru va danh gia
tac dong cuia BDKH dugc thé hién trén hinh 1
du6i day. Cac hau qua cia BPKH bao gom:
nude bién ding, gia ting nhiét do, thay déi luong
mua va phan bd mua tai cdc khu vuc, ngdp lut va
han han. Dé danh gia tic dong cia BDKH dén
ché do thiy van, cac yéu td nhiét do va luong
mua s€ dugc phan tich nham xac dinh xu hudng
thay déi. Cac phuong phap st dung trong nghién

ctru nay bao gdm: (i) tng quan tai lidu vé cac tac
dong cia BDKH dén Viét Nam va Tp.HCM, (ii)
thu thap cac dir liéu v& nhiét do, luong mua va cao
do myc nuoe song tai Tp.HCM, (iii) thong ké céc
s6 liéu thu thép bang excel, (iv) st dung ham
linest trong excel dé xay dyng phuong trinh biéu
dién va phan tich mdi tuong quan gitta nhiét do,
cuong d6 mua va cac moi twong quan ve di¢n tich
do thi hoa, di thuong nhiét d6 (ENSO). Luong
mua qua cic chu ky lp lai duoc tinh todn bang
ham cyc tri Weibull. Ngudn s6 liéu duge thu thap
bao gdm:

- Nhiét d6 khu vuc Tp.HCM (1979-2007) tai
Tram Téan Son Hoa va cao d muc nudc song
Sai Gon (1981-2008) do Pai Khi tuwong Thuy
van Nam B¢ cung cap;

- Dién tich d6 thi hoa (1988-2006) do Phan
vién Khi twgng Thiy van & Moi truong Phia
Nam cung céip;

Di thwong nhit d¢ cac khu wc giam sat
ENSO liy tr trang web 6a Trung tam ¢ bao khi
hgu CPC (Climate Prediction Center) thu co
quan khi qugn vadai duong Hoa K (NOAA).
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Hinh 1. Tac dong ciia BDKH dén hé théng tai nguyén va moéi truong

3. KET QUA VA BAN LUAN
3.1. Sr thay déi nhiét d¢ tai Tp.HCM trong
vong 30 rim

Véi hé s twong quan R = 0,825 va phng
trinh biéu dién nhiét 46 qua cac am cho thy

nhiét d6 caa Thanh ph dang ting 1&n, i cacdic

diém sau:

- Nhiét d6 trung binh 4i Tp.HCM trong giai
doan 1979 — 1991 (thoi ky chua cong nghiép
hoa) vao khang 27,33C.
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- Nhiét d6 trung binh 4i Thanh pl trong
khoang thyi gian tir 1991 — 2007: 27°€.

- Su khéc biét vé nhiét d giira 2 giai doan
cho thay nhiét d6 khu vuc Tp.HCM dang

tang din. Néu xét theaid chénh éch nhit do
trung binh @m gitra hai thvi ky thi nhiét do
trung tamdo thi ting kha cao, khimg 0,5C.
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y=0.0411x - 54.181

Hinh 2. Biéu db so sanh nkit d6 do dac va nhét d tinh toan trung binham

3.2. Mbi quan h¢ giira gia ting nhigt do va céc
yéu toé c6 lién quan

Céc yéu t6 xem xét bao gom:

- Nhiét d6 khu vyc Tp.HCM giai doan (1979-

2007) tam Tan $n Hoao d6 cao 2m.

- Biéndéi dién tichd6 thi theo cac am
- Di thuong nhit do toan du theoanh hréng
cua ENSO trong tbi gian trén.

Tinh toan biét} d(:)ng nhiét dgf) khu vuc
Tp.HCM qua céc@u t lién quan bng phrong
phap Ioi qui tuyen tinh xap Xi chwi nhiét do. Sir
dung ham linest trong exel, pbng trinh béu

didn mdi lien he giira nhit do va cac yu t lién
guanduoc trinh bay trong cdng fit sau:

Y = - 085 — 3.74 X+ 1.88% + 2.5% +
0.74%,

Trongdé:
- Y:nhiét do tinh toan
- X1: Nino 3.4, X2: Nino 3;
-  X3:Nino 4; X4:Nino 1.2
- Véi Heé 6 trong quan: R = 0.63

Két qua tinh todnduoc trinh bay trong dng 2
va hinh 2.Cc’>’th§ théy rang sr bién dong nhét do
cua Thanh ph co tit c6 lién quanien di thuong
nhiét d6 toan @u va qua trinkid thi héa.
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Hinh 3. Biéu db so sanh nkt d6 do dac va nhét d6 tinh toan trung binham

3.3. Grong 46 mua cia Tp.HCM giira hai giai
doan: chua d6 thj héa (1988 — 1991) valo thi
héa (1992 — 2006)

Qua Kt qua tinh toan Bng ham Weibull cho
thiy cuong do mua & tit ca cAc thyi doan tir 30
phatdén 90 phiidéu co s gia ting rd k.

Cuong d6 mua aia thyi gian mra 30 phut
trong giaidoan tr 1992 — 200614 gia &ing
5,53 mmuang Wi chu ky 1 nam, 7,39 mm
ung Wi chu ky 100 ram.

Cuong d6 mua aia thyi gian mra 45 phuat
trong giai doan tr 1992-2006da gia &ng
4,94 mmung Wi chu ky 1 nam, 5,74 mm
ung Wi chu ky 100 ram.

Cuong d6 mua aia thyi gian mra 60 phut
trong giaidoan tr 1992 — 200614 gia &ng
4,23 mmang Wi chu ky 1 nam, 4,68 mm
ung Wi chu ky 100 ram.

Cuong d6 mua aia thyi gian mra 90 phut
trong giai doan tr 1992-2006da gia #ing

4,72 mming Wi chu ky 1 nim, 2,9 mmuang

véi chu ky 100 ram.

Nhu vay, tir cac Kt qua phan tich va kio sat
& trén cho thy luong mra aia Tp.HCMdang c6
Xu heéng taing Ié€n theottng thoi doan mra trong
ung va ing Ién \6i cuong do mua lon hon trong
thoi ky (1992-20086).

Ham phan b céac gia tr cuc tri Weibull dugc
sir dung dé tinh arong d6 mua theo cac chusklap
lai. Ham phan b Weibull c6 ding:

In(x - a) = %In(—ln P)+Inb [10]

Trongdé:

c: théng é hinh ding va 1/c: B sb géc trong
quan

b: théng $ ty 1 va Lnb: giaadiém ciaduong
thing trong quan &t truc tung.

X: cuong do mua tinh toan

P: éin sufit xuit hién

a: théng 6 vi tri
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Hinh 4. Luong mra kon nhit giira 2 giaidoan trong khang thvi gian 30 phut
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Hinh 5. Lwong mra lon nhit giita 2 giaidoan trong khéng thyi gian 45 phut
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Hinh 7. Lugng mra gita 2 giaidoan trong khang thyi gian 90 phat

3.4. Méi quan h¢ ciia sr thay ddi cuwong do
muwa Véi cac yéu té c6 lién quan
Sir dung phrong phap bBi quy tuyén tinh
dé xacdinh phrong trinh tinh frgng mra theo
5 an: dién tich xay @ng (X)), Nino 3.4 (%),
Nino 3 (Xg), Nino 4 (%), Nino 1.2 (%). H¢ $
twong quan R, piong trinh tinh toan cé y
nghia khi R> 0.5.
- Két qua vé cuong d6 mua trong cac thoi
doan duoc trinh bay trong cac bang biéu
va hinh & 3.5 — 3.8 Qua céac phbing trinh

nhan duoc cho thy sy thay ddi cuong do
mua aia Tp.HCM cd kk nang lién quan
dén cac yu 16 bién doi khi hau toan au
- Lwong mua trong thoi gian 30 phat:
Phrong trinh tugn tinh tinh toartuoc nhr
sau
Y = - 256.14 + 0.001*X — 7.41*% —
3.28*X3 + 19.95*X, + 0.338*X;.
Hé sb twong quan: R = 0.892
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Hinh 8. Lugng mrado duoc va krgng mra tinh toén trong thi gian 30 phat
- Lwong mua trong thoi gian 45 phat:
Phrong trinh tugn tinh tinh toarugc nhr sau:
Y =-407.48 + 0.00134 X+ 10.73 % — 11.5% + 6.82 % + 11.3 X%.
Hé s twong quan: R = 0.83

Biéu dd lwong mwa
80
(R R i it
A NN
= | A= Snd
E 60 o PO
\g 50 """ —&— Lwong mua do dac trong
] 45 phut
1S 40 A Lwong mwa tinh toan
S Y trong 45 phut
o
3 20 -
T 5
0 : : : : Nam
1985 1990 1995 2000 2005 2010

Hinh 9. Lugng mrado dugc va krong mra tinh toén trong @i gian 45 phut
- Lwgng mua trong thoi gian 60 phat:
Phrong trinh tugn tinh tinh toarugc nhr sau:
Y =-407.47 + 0.0016 X+ 11.156 % — 8.37 X3 + 0.927 X+ 14.72 X%,
Hé s trong quan: R = 0.8
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Hinh 10. Lugng mrado dugc va krgong mra tinh toén trong thi gian 60 phuat
- Lwgng mua trong thoi gian 90 phat:
Phrong trinh tugn tinh tinh toarugc nhr sau:
Y =-482.82 + 0.0017 X+ 9 X, + 0.295% - 0.324 % + 12.9 X.
Hé sb twong quan: R = 0.795

Biéu dd lwong mwa
100
ol Y Ny e T
~ 807 e A\/\v 3
E 7077777%7772\,}/‘” 777777777777777777777
g 60 —&— Luong mua do dac trong
E B0t --mmmmmmmm 90 phut
o i Lwong mua tinh toan
g_ 40 trong 90 phut
5 30 -——"""""" " T TS oo——m———
= 20
10 -~~~ 5
0 T T T T Nam
1985 1990 1995 2000 2005 2010
Hinh 11.Luwgng mrado dugc va krong mra tinh toan trong ti gian 90phut
3.5. Thaydéi cao d9 muc nwéc sdng Sai Gon Tram Phu An €6 chl so ligu muc nuée

lén nhit nam kha dai (1961-2008) 4g 50 rim,

trong vong 30 riim A iy A 2 S
va chui so liéu du dai nay la o s dé danh gia

(a) Caodp muc nudc song Sai Gon giai dogn mot cach khach quan ithg bién déi vé muc
1981 - 2008 nudc cao nAt hang @m tai tram Pha An. Tr
Muyc nuedc trungbinh nim tai tram Phi An két qui khao st trén, cadiic diém ve muc
tang 1én dan trong nhirg nim gan day. Thoi ky nuée song Sai Gongttram Phu An) c6 thtom
triéu thap giai doan 2000-2010 xdy ra vao tat nhe sau:
nhimg nam tir 2003 dén 2005 v6i trj s6 thap - Puong bén trinh Hmax &m (Hinh 3-12)
nhat chi nhé hon trung binh nhi€éu nim cho tHy tr nam 1998 t& vé truéc muc
(TBNN) la 3cm. nuéc Hmax rim tai Pha An bén déi tuan
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tu theo cac chu kc6 d6 dai khaing 19
nam.

- Giati trung binh trong th ky nay (1961-
1998) la 126 cm.

- Tu nam 1999 c6 s gia &ing dot bién muc
neéc Hmax rim tai Pha An, gia tr TBNN

tinh cho @ chubi s lisu (1961- 2008)idng

thém 4 cm, la 130 cm.

Cao do muc neéc sbng Sai GOnat tram
Pha An qua cacam nhr sau:
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—+—Cao dg trung binh myc nwéc sdng (cm) —— TBNN
Hinh 12.Muc nuéc trung binhdi S6ng Sai Gon qua cadm
Cao d6 mwc nwéc sdng Sai Gon ¢ wc dai qua cac n am
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Ll e B I e B B B I I I I B e B R B B B B SV I oV oV A eV oY |
|-+ Hmax — TBNN (1961-2008) — TBNN (1961 - 1998)

Hinh 13. Muc nuéc cao nfit tai Séng Sai Gon qua caém

(b) Méi quan h¢ giira gia ting mec thiiy triéu
Vdi CAc \eu to co lién quan

M6 phong sr bién dong caodd muc nusc
sbng Sai Gon qua cacuy t lién quan Bng
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phuong phap Bi qui tuyén tinh, s dung ham
linest trong exel, plong trinh béu dign moi
lién he gira nhit @6 va cac gu t lién quan
nhu sau:

Y =-163.7 — 28.6 X+ 13.55% + 16.7%
+5.08%,

Trongdo:
- Y: caodd muc nuae sbng

- X4 Nino3.4
- Xy Nino 3
- Xz Nino 4
- Xz Ninol.2
Vi Hé sb trong quan: R = 0.54

K ét qua dwgc trinh bay trong bang 9

Cao do6 mwc nwoc song quacacn am
Cao do6 (cm)
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Hinh 14. Biéu d6 giita caodd muc nuée séng Sai Gon do duoc va tinh toan

4. CAC BIEN PHAP THiCH UNG VOl BIEN
POI KHI H AU

4.1. Xay drng trung tdm nghién aru vé
BPKH

Dé c6 thé nhan dang chinh xac vé muc do
tac dong ciia BPKH ddi véi Tp.HCM néi chung
va tai nguyén moc néi riéng, én phai tién hanh
nhitng nghién ¢u bd sung bao §m: dd thi hoa,
co CAu St dung dét, bién phap kém soat moc ¢
céc ¢ théng thiy ndng, dén bién ché do mua —
dong chiy trén cac song chinh, trong d6 ddc biét
quan trong la viéc kiém soat nudc tai cac khu
vuc cO dia hinh thép. Do d6, viéc thanh 18p mot
co quan nét trung tAm nghiénuu vé BDKH cin
duoc xem la ndt trong nhiing gii phap aén thiét
vé chinh s&ch nim tao nhantd trung tam dé
dam nhan cac nhiém vu nghién cuu chi tiét,
chuyén siu va c6 thé trién khai cac chuong trinh
thich ung BDKH cho Tp.HCM. Cic chuong
trinh nghién ctru chuyén sdu va cu thé vé tac

dong cia BPKH khu vuc Tp.HCM cin dinh
hudng theo cac ndi dung sau: (i) mic d¢ va pham
vi tac dong ciia BPKH dén tai nguyén nudc va an
toan ngufm nudc cép cho cac hoat dong phat trién
kinh té-x3 hoi; (ii) Dénh gid mirc d§ xam nhép
man 601 VvGi cac ngudn cap nudc chinh (sérg Sai
Gon- -Ddng Nai); (iii) Panh gia mirc d¢ thiét hai va
ton thuong vé kinh té-xd hoi do tic dong cua
BDKH. Céu trac quan 1y cua trung tdm dugc dé
xudt nhu hinh 15. Trung tam Nghiéniz BDKH
s& duoc ch dao tryc tiép tr UBND Thanh ph va
chiu trach nhém chinh cho Thanh phvé dinh
huong va xay d¢ng céc clrong trinh, chinh sach
thichung, gim nke va céac bat dong nghién ¢u
vé tacdong aia BDKH mdi truong va tai nguyén
khu wc TP.HCM. Céc chong trinh va chinh
sach ¢ thich tng va ghm nhe tac dong aia
BDKH phai duoc gin két va bng ghép ¢ thé
trong cac quy hach & phét trén kinh € xa hi
cia Thanh ph théng qua cacocquan chinh pin
cu thé 1a cac $ va phong ban (hinh 15). Ngoai ra,
Trung tdm nay&doéng vai tro 1a bt nhan lién Kt

Trang 92



TAP CHi PHAT TRIEN KH&CN, TAP 14, $0 M2 - 2011

va phéi hop véi cac truong dai hoc, vién nghién
ctru dé trién khai, phd bién va chuyén giao cac
thong tin va kién thirc vé BDKH va cac tac dong
ciia BDKH dén méi trudng va tai nguyén, voi tén
goi la Climate Change Knowledge Hub
(CCKH). Bén anh d4, Trung tdm Nghién i
BDKH dugc d& xuét s3 1a dau mdi huy dong cac
ngwn lyc tir cac ® chirc, @ quan nghién i
cia nxéc ngoai théng qua cacudan, chrong
trinh nghién ¢u hop tac hac phbi hop V& xay
dung cac kch hin, khao séat,danh gia va phan

tich chuyén sau riimg nguy @ va tacdong co6 thé
c6 aia BbKH dén khu wc Tp.HCM.

Ghi chu:

TN&MT  : S¢ Tai Nguyén & M6i Trong
KHCN : S Khoa Hyc & Cong Nglg
NN&PTNT: So Nong Nghép & Phéat Trén
N6ng Thén

QHKT : S Quy Haach & Kién Trac

UBND Thanh P&

A 4

Cau Nuéc Ngoai [« P BDKH

C4c To Chic Nghién Trung Tam Nghién Gu

Truongbai hoc,
¢ »  TT/Vién Nghién Gu
trong nudc

v v v

v v

S TN&MT So NN & PTNT S KHCN

S QHKT UBND Quan/ Huyén

Hinh 15. So d t§ chirc Trung tam nghiénie BDKH

4.2. Xay drng cac chrong trinh, chinh sach

thich &ng voi BPKH

- Cin xay dmng K hoach Thich ung Wi
BDKH ¢ TP.HCM do UBND Thanh lih
tién hanh thedlinh hréng aia Chrong trinh
Muc tiéu Quc gia. K& haach thichung wi
BPDKH ¢ TP.HCM ®ng th cin dua ra
khung nguyén ic, dinh hréng va trach
nhiém aia trng ban nganh theailng
chong trinh Mic tiéu quc gia.

- UBND TP.HCM € do6ng vai tro ch dao
cong tac thiching wi BBKH ¢ Thanh pl.
Can c6 khung chinh sach, khiry khich
kinh t va tai chinh phudp ding nhr hd trg
vé ky thuat cho myi ban nganh trong chinh
quyén Thanh ph tién hanh 4p ké haach va
thuc hién céng téc thicling.

- Ngoai UBND Thanh pf, cac @ quan chinh
yéu phu trach quy hach sr dung dét téng

thé, phan ving khong gian, chit luong moéi

truong va quan ly, tng pho véi thién tai trong

Thanh phd, con gdm S¢ Tai Nguyén va Moi

truong, S& Kién triic va Quy hoach, S Xay

dung, Chi cuc Bao v€ M6i truong Tp.HCM,

Trung tdm phong chéng ngip lut Tp.HCM

(hoic Trung tdm nghiénim BDKH néu duoc

thanh #p). Tit ca cAc @ quan naydéu co
nhiém vy va vai trd pbi hop trong thrc hién

céac chrong trinh, K hoach va bén phéap thich
tng Wi BPKH dbi tung nganh va akong

trinh ©ng thé caa Thanh ph.

Diéu tiét ty nhién, thoat aéc mua bing bom,

va diéu tiét tai chd nhim ngin chin sr lan

rong aia cac khu wc Gng ngp, tién i giai

quyét Gng ngp triét dé cai thién thoat mréc

va mdi trong tréndia ban Thanh gh

Két hop cac gii phap khac nhadé cai thién

thoat nrgc phu kp V6i diéu kién ¢ cac khu
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vuc khac nhau, rifm nang cao u qua cua
cac cong trinh, & kiém chi phidau tr va
giai quyét t5t mdi quan 1§ giira phat trén d6
thi va gixr lai khdng gian xanhi@ do thi.

4.3.Néng cao nhin thirc cong dong vé BDKH
va cung cap cho céng dan méi tweong Hng an
toan, chat lwgng sHng cao lon

Nang cao nhén thirc cong dong vé BPKH va
nhitng tac dong cta né ddi vi moi truong,
tai nguyén & phat trién bén viing 1a mot
trong nhitng nhiém vu quan trong lau dai déi
v6i thanh phé.

Cung dp hé théng dam bao tai chinh va o
hiém. Hé thong dam bao tai chinh c6 thcin
thiét cho nhing ngroi nghéo nlt trong x&
hoi, ho 1a nhing ngroi dé bi ton thuong tréc
nhiing anh hxéong aia BPKH va it ¢ kh
ning d& bao W& chinh minh. Hinh thic bao
hiém thién tai, d3 duoc thuc hién tai mot sb
nuéc dang phat trién can dugc nhan rong dé
bao vé nhiing ngrdi nghéo nht trong xa i
tranh nliing thigt hai nhat dinh.

Cac chrong trinh thidiém & bao hiém thién
tai d6i voi néng nghép dangduoc phat trén
& nhiéu nuée voi sy hd tro caa Ngan hang
Thé giéi. Cac chrong trinh nay bao @n
chwong trinh ko hiém thién tai¢ Thai Lan,
Vi viéc cac 6 lieu li lut dugc xir Iy qua
mot hé thdng cim bién tir xa va ndt co ché
dugc xay drng dé dén bl do viéc mét mua
do 1d lyt hay han han; cheong trinh ko
hiém thién tai 4i Méng G5 nham giam anh
huong thiét hai gia stc do khi 4u khic
nghit vao muaibng gay nén [11].

Chuin bi cac plrong thrc bio vé cac nhém
dan o hoic ong dong & bi tén theong
nhat tir cac hién tugng thoi tiét cyc doan
(dot néng hirc bit thuong dot bién) va nang
cao I thong quan tic va kém soatddi voi
thién tai.

Tang arong phong cbng thim ha thién tai
bao @m cac hankiong va cac gi phapduoc
len k& haach trde dé dam bio kha nang g
phé mét cach c6 hi€u qua trude sy anh huong
cua thién tai, ké ca giai phap canh bao som, di
dan va tai an tam thoi ra khoi viing nguy hém.

Céc hat dong phong cbing thién tai baodn ci
dién tap, mo pléng ding nhr dao to cac K
nang ax the.

- Bién phap thiching Wi mot s nganh kinh&
cu thé

- Nganh dugh

- Nganh du ich aia Viéet Nam néi chung va

Tp.HCM noi riéngdang at phat trén la not

trong nhirng nganh kinhéquan tongdang b de

doa boi anh hrong aia BPKH va thoi tiét khac
nghiét 7(béo, fan han va El Nino). Nganh dich
can trién khai hang lat bién phap, cac hinh tic
thu hat khach khac thearbng “chong ki thoi
tiet” dé giém»thiét hai t6i da do i ro thoi tiét
mang &i, chang han thanh 4p céc khu ngh
dudng, cong vién gi tri, trung tam ki nghi, va
trung tdm mua ban...
- Nong nghip
Nong nghiép 1a mot trong nhimg nganh bi anh
hudng nhiéu nhat khi nhiét d¢, va }uqng mua tang
1én. Céc bién phép thich ung c6 thé ap dung do la:

« Tang ardong xay dmg @ s ha ting
néng nghép, ap ding cac K thuat tudi
tiéu tiét kiem nuoc. Gii thien céac i§
théng tréi tiéu va thoat ndc hién tai.

*  Thaydodi, diéu chinh @ ciu nong nghip
vé} cac i thong canh tac, an loc, nudi
trong, nhan ding cac lai cay tong cé
kha nang chu han, chiu nhiét d6 cao.

+  Khuyén khich @ tham gia ga @ng
dong trong gii quyet hau qua BDKH.
Cung @p thong tin ¢ luong phat thi khi
CO, tir cac hoat dong phat trién kinh t€ xa
hoi cho nguoi dan.

«  Phat trén va khugn khich hinh thantbl
song tiéu thi va thii carbon tlap trong
congdong dan a.

5. KET LUAN

Qua phén tich va danh gia su thay ddi ché do
nhiét, lwvong mua, cuong d6 mua va cao do muyc
nudc song Sai Gon khu vyc Tp.HCM, c6 thé rit
ra mot s6 két luan sau:
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- Nhiét d6 trung binh khu vuc Tp.HCM c6 xu
huéng gia tang trong giai doan 1991-2007
(27,9C) so v6i giai doan 1979-1991
(27, 330) va sy gia tang nay c6 lién quan
dén cac yéu té di thuong nhiét d¢ toan cau
va qué trinh d6 thi héa tai Tp.HCM trong
cung thoi ky tuong tng;

- Luong mua c6 xu hudng tang theo ting thoi
doan mua tuong Gng (30, 45, 60 va 90 phut)
va tang 1én vdi cuong d6 mua 16n hon trong

Tuy nhién, cac két ‘qua tinh todn va phan tich
chi giéi han d6i véi sé liéu vé& ngudn nudc mit,
cao d6 muc nudc song Sai Gon chi tinh toan tai
tram Phu An. Do vay, cac tinh toan va phan tich
trong bai bao nay chi 1a nhimg két qua budc dau
nghién ciru vé tac dong cia BDKH thong qua cac
yéu t8 nhiét do, luong mua va cao do muc nudc
song. Mdc du vay, viéc xdy dung cac giai phap
thich tng véi BPKH tai Tp.HCM la rat cép bach
nham dinh huéng cho céc chinh sach ngin han va

dai han. Xac dinh cdc ndi dung nghién ctru sau
hon vé tac dong cua BPKH dén tai nguyén nudc
(xam nhap man, ngp lut, han han) cliing nhu viée
xem xé€t cac yeu t6 thay do6i thoi tiét va BDKH
trong céc giai phap qui hoach do thi la rét can
thiét.

giai doan (1992-2006);

- Sy thay dbi cuong d0 mua khu vuc
Tp.HCM va gia tang cao d6 muc nu6e song
Sai Gon c6 moi lién quan dén cac yeu to
BDKH toan cau.

IMPACT OF CLIMATE CHANGE ON THE TREND OF CHANGES IN TEMPERATURE,
RAINFALL AND WATER LEVEL OF THE SAI GON RIVER INHO  CHI MINH CITY

Nguyen Thi Mai, Vo Le Phu?
(1) Koastal Eco Industries Company Limited
(2) University of Technology, VNU-HCM

ABSTRACT:In a recent World Bank report showed that Viet Neas one of the five (5) countries
that are most affected by sea level rise, a cormsepi of climate change. Ho Chi Minh City (HCMC), a
Vietnam'’s biggest city, is accordingly identifiesl @ most area significantly impacted by climaterg®in
the Mekong Delta region. For those countries a#fddby climate change, future studies on extentdamgee
of impacts as well as setting out the national tetggt and measures adapting to climate change isnityg
and a vital of concern.

This paper will present surveyed and analyzed tesilpossible impacts of climate change in Ho Chi
Minh City, including: changes of mean temperatuwerahe past 30 years (1979-2008); changes of aflinf
(and density) and water level at the Sai Gon Rinethe period of 1978-2008. In addition, some sfieci
measures for climate change adaptation are alsorestbd and proposed in the context of Ho Chi Minh
City.

Keywords:Ho Chi Minh City, Sai Gon River, climate changetev level, temperature, rainfall.

[1]. Dasgupta, S., Benoit, L., Meisner, C.,
Wheeler, D. and Yan, J. The Impact of Sea
Level Rise on Developing Countries: A

Trang 95

TAI LI EU THAM KH AO




TAP CHi PHAT TRIEN KH&CN, TAP 14, $0 M2 - 2011

2.

[4].

[5].

Comparative Analysis. World Bank
Policy Research Working Paper No. 4136
(2007).

MRC. Climate Change Adaptation in the
Lower Mekong Basin Countries: A
Regional Synthesis Report. Climate
Change and Adaptation Initiative -CCAI
(2009).

Chaudhry, P. and Ruysschaet, G. Climate
Change and Human Development in
Vietnam. UNDP Human Development
Report (2007).

ADB. Ho Chi Minh City Adaptation to
Climate Change: Summary Report.
Manila, Asian Development Bank (2010).
Carew-Reid, J. (2007). Rapid Assessment
of the Extent and Impact of Sea Level
Rise in Vietham. Queensland, Australia,
International Centre for Environmental
Management — ICEM.

Fuchs, R. Cities at Risk: Asia’s Coastal
Cities in an Age of Climate Change. Asia
Pacific Newsletter, Issue No0.96 (July).
East West Center, Hawaii (2010).

[7].

[8].

9]

[10].

[11].

WWEF. Mega-Stress for Mega-Cities: A
Climate Vulnerability Ranking of Major
Coastal Cities in Asia. WWF International,
Gland, Switzerland (2009).

Nicholls, R.J., S. Hanson, C. Herweijer, N.
Patmore, S. Hallegatte, J. Corfee-Morlot, J.
Chateau and R. Muir-Wood. Ranking Port
Cities with High  Exposure and
Vulnerability to Climate Extremes -

Exposure  Estimates. Paris, OECD
Environment Working Papers, No.l
(2008).

IPCC. Climate Change 2007: Synthesis
Report. Cambridge University Press
(2007).

Nghiém Tén Lam. Tinh toanin st theo
phan b Weibull. Khoa Ky Thuat Bién, Pai
Hoc Thay Loi (2008).

World Bank. Climate Resilience Cities:
Reducing Vulnerabilities to Climate
Change Impacts and Strengthening
Disaster Risk Management in East Asian
Cities Washington, D.C, (2008).

Trang 97



