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PEN TAI NGUYEN NUOC LUU VUC SONG PONG NAI VA PHU CAN

Vii Thi Van Anh', Lé Ngoc Anh',
Tran Thgcz, Nguyén Th(”')ng1

Tém tit: Bai bdo da duwea ra kich ban dién bién cia mot sé hién twong khi hau cuc doan anh huong
dén tai nguyén nudée vao giita va cudi thé ky 21 doi véi heu viee séng Pong Nai va phu cdn dwa trén
viéc sw dung moé hinh khi hdu khu viec CCAM chi tiét héa dong lyc tir 5 mo hinh khi hdu toan cau
cho 2 kich ban RCP4.5 va RCP8.5. Két qua cho thdy, vao giita va cudi thé ky 21, nhiét do toi cao va
10i thap ngay déu tang manh so véi thoi ky nén, nhiéu nhdt ¢ tram Viing Tau. S6 ngay vieot nguéng
bach phén vi 90 ciia nhiét dj toi cao trong thoi ky nén va sé ngay vuweot nguwong 35°C tang manh ¢
cdc tram von cé nhiét do trung binh cao, trong khi do lai tang khong nhiéu & cdc tram cé nén nhiét
dé twong doi thap. S6 ngay vieot nguedng bach phan vi 90 ciia nhiét do t6i thdp trong thoi ky nén
ciing tang twong doi dong déu trén tat ca cdc tram. Vé lwong muwea, erong mea 1 ngay va 3 ngay lom
nhat c6 xu hudng ting tai tat ca cdc tram. Lwong mwa 5 ngay I6n nhat tai cac tram déu cé xu
huwong tang, ngoqi trie tram Bdo Léc va tram Phan Rang co mure tang giam khong ro rang. Bai bdo
ciing nhan dinh mot $6 tdc dong cua cdc hién tuwong nay dén tai nguyén nudc trén luu viec nhw li
lut, han han, xam nhdp man.

Tir khéa: Khi hau cuc doan, chi tiét hoa dong luc, tai nguyén nude, luu vuc song Dong Nai va
phu can.

1. MO PAU

Luu vyc song Pong Nai va phu cin
(LVSDN&PC) 1a mét luu vuce song “ndi dia” co
vai tro rat quan trong trong phat trién kinh té -
x4 hoi khu vyc phia Nam néi riéng va qudc gia
n6i chung. LVSDN&PC bao gém 11 tinh/thanh
la Pac Nong, Lam Pong, Binh Phudc, Binh
Duong, Pong Nai, Tay Ninh, TP. Hb Chi Minh
(TPHCM), Long An, Ninh Thuén, Binh Thuin
va Ba Ria-Ving Tau, véi tong dién tich
49.643,53 km” tir 105°45” dén 109°15' kinh d6
Pong va tir 10°20' dén 12°20° vi do Bic, nim
trong khu vuc c6 nén khi hau twong dbi on hoa
so vOi ca nuoc (SIWRP, 2011)

Hinh 1. Luwu viee séng Pong Nai va phu cén
(SIWRP, 2011)

Tuy nhién, nhimng nim gan diy, LVSDN&PC

! Truong Dai hoc Bich Khoa, Pai hoc Quéc Gia TPHCM
2 Vién khoa hoc Khi twong Thuy van va Bién doi khi hdu

da chiu nhitng hau qua ning né do thién tai va
cac hién tugng khi hau cuc doan (KHCD), lam
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thay doi ché d6 thuy van trén song, giy ra
nhitng cuc tri 14 va han, x&m nhép man... anh
hudng 16n dén doi sdng con nguoi va cac hoat
dong kinh té - xa hoi. Myc tiéu ciia bai bao 1a
dua ra kich ban din bién caa mot sd hién tuong
KHCD vao giita va cudi thé ky 21 va cac tac
dong co thé co cua chung dén tai nguyén nudc
LVSDBN&PC.

2. PHUONG PHAP NGHIEN CUU

2.1 Phuong phap phan tich KHCD

Theo IPCC (2012), hién tugng khi hau/thoi
tiét cuc doan 1a “sw xudt hién gia tri cao hon
(hodc thip hon) gid tri nguéng ciia mot yéu té
thoi tiét hodc khi héu, gcfn cdc gioi han trén
(hay duwéi) cia day cac gid tri quan trdc dwgc
ciia yéu té d6”. Trén thé gidi, nim 1997, cac
chuyén gia cua t6 chic Khi tuong thé gidi
(WMO) da xay dung bd chi sb cuc doan khi hau
chung (CEI) dé ap dung cho cac ving va qudc
gia, bao gom 27 chi s6 lién quan dén yéu t6
nhiét d6 va lugng mua (Klein Tank el al., 2009).
Tai Viét Nam, tuy timg muc tiéu nghién ctru tai
cac khu vuc khac nhau, dd c6 nhiéu nghién ciru
dua ra cac bo chi s vé KHCD. Dién hinh nhit,
SREX Viét Nam (IMHEN va UNDP, 2015)
danh gia xu thé va mic do bién d6i CDKH dya
vao 3 nhom: (i) Cuc tri thoi tiét va khi hau; (ii)
Cac hoan luu quy mo 16n anh hudng dén sy
xuét hién cac cuc tri thoi tiét va khi hau hodc
ban than n6 la cuc doan (gi6 mua, El Nino,
bdo,...); (iii) Tac dong dén cac diéu kién moi
truong vat ly ty nhién (han han, 1 lut, myuc
nude bién cuc tri,...).

Dua trén viéc phan tich cac tac dong cua cac
hién tuong KHCD dén tai nguyén nudc trén
luu vue, céc chi sd vé cuc tri nhiét do va mua &
Bang 1 dugc lya chon dé nghién ctru. Cac hoan
luvu quy mo6 16n duge xem 1a nguyén nhan gay
ra cac cuc tri khi hau, va cac hién tugng nhu
han han, 1t lut, xdm nhép man 1a tac dong cua
cac cuc tri khi hau dén tai nguyén nudc trén
[uu vuec.

Bang 1. Céc chi s6 khi hau cwe doan
dugc lwra chon

Chi s6 | Pon

vi

Dinh nghia

Gia tri cao nhat trong thang
cua nhi¢t d6 toi cao ngay Tx

TXx oC

Gia tri thap nhét trong thang
ctia nhiét d6 ti thap ngay Tm
Phan trim s6 ngdy trong nim
c6 Tx > phan vi 90% cua thoi
ky nén

TNn oC

TX9p %

Phan trim s6 ngdy trong nim
c6 Tm > phan vi 90% cua
thoi ky nén

TN9Op | %

S6 ngay trong nim c6 nhiét
d6 cao nhat trong ngiy >
35°C

SU35 | ngay/

nam

Luong mua 1 ngdy 16n nhat
trong nam (muc tang tinh
theo ty 1& % so thoi ky nén)
Luong mua 16n nhat dot mua
3 ngay lién tuc trong nam
(muc tang duoc tinh theo ty
18 % so véi thoi ky nén)
Luong mua l6n nhat dot mua
5 ngay lién tuc trong nam
(muc tang duoc tinh theo ty
18 % so véi thoi ky nén)

Rxlday | mm

Rx3day | mm

Rx5day | mm

S6 ngay dai nhit lién tuc
trong nam cé lugng mua <
Imm

CDD | ngay

2.2 Thong nhit vé cic ky hiéu sir dung
trong bai viét
Bang 2. Y nghia ciia cac dai lwgng va cac
ky hiéu dugc sir dung trong bai viét
Pai Ky
lwgng hiéu

Y nghia Y nghia

p tri trung binh * gia tri hiéu

chinh cudi cung

c khoang 1éch | *1,2,3| gia tri hiéu
quan phuong chinh sau budc
1,2,3
P luong mua | tkn thoi ky nén
T nhiét do tl tuong lai
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F ham phan bd | qt quan tric
tich Iy
F' | ham phan bd t thang
tich iy
nghich ddo
a,b | cac tham sb n ngay
ctia phan b6
gamma
ng ngudng
v | phan b gamma

2.3 S6 lidu va tai liéu

Bai bao xem xét dién bién cua cac hién tuong
KHCD trén LVSDN&PC dya trén viéc phan
tich sb liéu nhiét do tai 5 tram do khi tuong
(Bao Loc, Pa Lat, Dong Phu, Phan Thiét, Viing
Tau) va s6 liu mua tai 8 tram do mua (Bao
Loc, Pa Lat, Phan Thiét, Tay Ninh, Tri An, Tan
Son Nhat, Viing Tau, Phan Rang) dic trung cho
cac vung khi hau khac nhau trong luu vuc.

- Céc yéu t6 KHCD trong thoi ky nén: Bai
bao sir dung sd lidu quan tric mua va nhiét do
tai cac tram ndi trén trong giai doan tur 1986-
2005 lam co so dé tir d6 phan tich dién bién cia
céc yéu té KHCD trong tuwong lai.

- Cac yéu t6 KHCP duy tinh trong twong lai:
Trong Bao cédo danh gia 1an thir 5 cia IPCC
(ARS5), dé dién ta cac kich ban phat trién kinh té
xd hoi toan cAu, thuat nglt RCPs
(Representative Concentration Pathways) tam
dich 1a “Cac duong dan dén ndng d6 dai dién”
dugc sir dung, tirc 1a cac con dudng phat trién
kinh t& x4 hoi dua dén viéc trai dat tich tu cac
néng d6 khi nha kinh khac nhau va nhan duoc
lugng birc xa nhiét twong tng. Co bdén RCPs
dugc mo ta dé dy tinh khi hau trai dat trong
tuong lai dén nam 2100. Bai bao nay lya chon
kich ban trung binh RCP4.5 (cudng buc buc xa
mit dat nhan dugc 6n dinh & mic khoang 4,5
W/m?) va kich ban cao RCP8.5 (cudng buc buc
xa mat dat nhan duoc s& 16n hon 8,5 W/mz).
Phuong phap duy tinh sir dung ddu ra tir mé hinh
khi hau khu vec CCAM (md hinh dugc xay
dung boi To chirc Nghién ciru khoa hoc va
Cong nghiép Lién Bang Uc) chi tiét hoa dong
luc tir 5 mé hinh khi hiu toan ciu ACCESS1-0,

CCSM4, CNRM-MS5, GFDL-CM3, MPI-ESM-
LR, NorESM1-M.

2.4 Phwong phap hi¢u chinh sai s6

M0 hinh khi héu khu vuc (RCMs) 1a cong cu
nham chi tiét hoa bang phuong phap dong luc
cac qua trinh quy mo dudi ludi cia cac mo hinh
toan cdu. Trén thuc té, dir liéu khi hdu méd
phong tir RCMs ¢6 sai léch dang ké so véi thuc
té. Do d6, viéc hiéu chinh sai sb tir két qua cua
RCMs 1a can thiét (Claudia Teutschbein et al.,
2012). Trén thyc t&, c6 nhiéu phuong phap hiéu
chinh sai s tir RCMs nhu: nhém phuong phap
hiéu chinh gia tri trung binh ddi v6i nhiét do va
mua (Lenderink et al., 2007); nhém phuong
phép hi¢u chinh phuong sai va gia tri trung binh
d6i v6i nhiét d6 va mua (Chen et al., 2011);
phuong phap hiéu chinh tan sb ngay udt
(Schmidli et al., 2006); phuwong phap ban do
phan vi (Quantile mapping) (Block et al,
2009)...

Trong nghién clru nay, cac tac gid su dung
phuong phéap hi¢u chinh ca phuong sai va gia tri
trung binh dbi v6i nhiét do6 va két hop hiéu
chinh tan s6 ngay wdt ddi voi lugng mua.

Doi véi nhiét dj, co so cia phuong phap hiéu
chinh phuong sai va tri trung binh la ddm bao
rang chudi s lieu mo phong cia RCMs trong
thoi ky nén s& c6 cung phuong sai va gia tri
trung binh so v6i chudi s6 liéu quan tric thuc té.
Qua trinh nay dugc thuc hién theo cac budc sau
(Chen et al., 2011):

- Budc 1: Hi¢u chinh tri trung binh cua chudi
sO liéu nhiét do trong thoi ky nén va mé phong
tuwong lai:

T3 = Taa@+ b (Tol®) — 1 (Tam@) (1)

Titm) = Ta(m) + 1 (Toel)) - b (Taam) 2)
- Budc 2: Tinh chénh 1¢éch cta nhiét d¢ trong
thoi ky nén va moé phong twong lai sau khi duoc
A . : : T (n) 5 Ti(n)
hi€u chinh tri trung binh (“dm'* va td W)
véi tri trung binh theo thoi doan thang cua
chung:

TEW = - n(TEG) 0
TR0} = 130 —p, (1) @

- Budc 3: Chénh léch nay dugc hi€u chinh
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phuong sai bang cach nhan voi ty 1& giita
phuong sai cua chudi sb litu do dac tai tram
(th(-ﬂjjva phuong sai ciia chudi s lidu trong
thi ky nén Taa (0);

$3 ¢y _ me2 oy | Ft(Tolnd)

Taan(® = T [Fr 5 ©)
w3 e [ el Tgelnl)

Tﬂ [ﬂ; = T.‘] {n; . _U—t[Taf-ntﬂ}} (6)

- Budc 4: Cudi cung, chénh léch sau khi da
duoc hiéu chinh phuong sai s€ dugc tra lai béng
cach cong vdi tri trung binh theo thoi doan
thang cta chung trong budc 1:

Tha(n) = T+ p, (T4l ) 7

T3 = T2() +p, (T () (8)

(Luu y: Cdc ky hiéu s dung trong cong thirc
dwoc trinh bay ¢ Bdng 2)

Duéi day 1a két qua sau khi hiéu chinh s6
liéu nhiét d6 16n nhat ngay trong thang 1 mo
phong bang CCAM tai tram Bao Loc trong thoi
ky 1986-2005 ung v6i md hinh khi hau
ACCESS1-0. C6 thé thiy trong thoi ky 1986-
2005, nhiét do t6i cao ngay trong thang 1 tai
tram Bao Loc mé phdéng bdi md hinh cod xu
huéng thap hon han so véi gia tri quan tric (v6i
Win = 24,10°C va oun = 1,556 so vOi pg =
27,52°C va G4t = 1,668). Sau khi hi€u chinh, pg,
= Hqt V& Otkn = Ogt.

Doi voi lwong mua ngay, qua trinh hi¢u
chinh duoc tién hanh dya trén 2 budc:

35 7

Gid tri mo
phong chira
30 4 e higu chinh
—_— Gid tri md
25 phong da
hiéu chinh

& (iatriquan

tric

20

15

Trj TB TX trong thang 1 (°C)

996
998
000
002
2004

Hinh 2. Gia tri trung binh cua nhiét do 16i cao
thang 1 tai tram Bdo Loc trong thoi ky 1986-2005
mé phong bang CCAM tir mé hinh khi hdu
ACCESS1-0 truoc va sau khi hiéu chinh

- Budc 1: Hiéu chinh tan sé ngay udt: Tur két
qua mo hinh, c6 thé thiy s6 ngay udt (lugng

mua >0,0mm) 16n hon so vé6i thuc té kha nhiéu.
Vi du nhu két quéa tir moé hinh NorESM1-M dbi
v6i tram Tay Ninh tior nam 1986-2005 1a 6328
ngay, trong khi thuc té chi c6 2977 ngay. Do d6
can phai hiéu chinh s6 ngay udt bang cach xéac
dinh gid tri ngueong cho thoi ky nén va tuong lai
(Png,tkn va Prg ) bang cach:
Prgiin = Fy (Fy (1000 ge0 B ot B ) (9)
Pga = B (Fy (100000 B Jotae By )(10)
O day gia tri P=1,00mm dugc cho 1a gidi han
dé dinh nghia ngay wdt (IPCC, 2012)
Sau d6 ddi v6i cic gid tri nhé hon Ppg, ta s8
cho bang 0:
_ [0,n8uPy,(n) <P,

P, L - o : gan
=t l Pien () néu ngirere 131 (i
. (0.nEuPy(n) <P,_4
P, (n) = om ik i 12
uln) Py (n) néu ngwoc lai (12)
(Luu y: Cdc ky hiéu s dung trong cong thic
dwoc trinh bay ¢ Bang 2)

Vi phuong phap nay, s6 ngay uét mé phong
tai tram Tay Ninh tor m6 hinh ACCESS1-0 trong
thoi ky nén da giam xudng con 3077 ngay.

- Budc 2: Hiéu chinh cuong do mua: cling
dua trén co so twong tu nhu dbi véi nhiét 4o, gia
tri lwong mua mo phong trong thoi ky nén sau
khi hi€u chinh (P*) dugc tinh theo gia tri chua
dugc hiéu chinh (P) bang cong thic (Leander et
al., 2007):

P* = a pP (13)

Pé tim a va b, ngoai phuong phap sir dung
thuat toan tim an s6 cta ham (Root-finding
algorithm), ta c6 thé tinh toan bang cach gia
dinh gia tri lwong mua mo phong sau khi hi¢u
chinh tai 2 phan vi khac nhau (P;l va P;z) bang

vGi gia tri quan tric twong Ung (Ppi,qt va Ppoqo).
Hay:

b_ \ b_
aP=Ppq va aP,,=Ppq

(14)
T @6 ta rat ra:
Poo
log R
pLgt

b= Fp2.
25

va a=-%< (15
piL

log

Viéc luya chon p; va p, sao cho pp+ gan voi
Lqt VA Gp+ gan Vo1 Gg;.
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Hinh 3. Lwvong mua trung binh cdc thang trong
nam tai tram Tay Ninh trong thoi ky 1986-2005
mé phong bang CCAM tir mé hinh khi hdu
NorESM1-M trude va sau khi hiéu chinh

Hinh 3 la lugng mua trung binh céc thang
trong nam tr 1986-2005 tr md hinh khi hau
NorESM1-M trudce va sau khi hiéu chinh so véi
gi4 tri quan trac tai tram Tay Ninh véi két qua
nhu sau: pg = 5,16; pgn = 5,79; p* = 5,17 va oy
=13,10; o = 14,71; o* = 13,46

3. KET QUA

3.1 Su bién dbi ciia cac yéu t6 KHCP lién
quan dén nhiét do

LVSPN&PC thujc mién Pong Nam B,
nhiét d6 trung binh hang nim cao va kha on
dinh (21,3-27,6OC). Thang III, IV va V néng
nhat, nhiét do trung binh 22,9-29,1°C. Thang |
lanh nhat, nhiét do trung binh 19,4-26,5°C. Do
anh huong dia hinh nén c6 sy triét giam nhiét do
theo do cao (SIWRP, 2011).

- TXx: Mt ting nhiét do tdi cao thang 16n
nhit ¢ tram Bao Loc, cu thé, twong tmg véi kich
ban RCP4.5 va RCP8.5, muc tang trung binh
2,44-2,59°C ¢ giira thé ky va 2,54-4,71°C & cubi
thé ky. Murc ting thdp nhat ¢ tram Phan Thiét,
cu thé 0,93-1,35°C & giira thé ky va 1,32-3,08°C
& cudi thé ky. Nhu vay co thé thiy muc ting
nhiét do tdi cao trong thang c6 su phan bd theo
d6 cao, dong thoi ciing chinh 1a sy phan b theo
nhiét d6 trung binh, tirc tram c6 nhiét do trung
binh cao thi mirc ting thép va nguoc lai. Sy
phan b mirc ting theo cic thang trong nim
khong r6 rang.

- TNn: Muc ting nhiét d6 toi thap thang 16n
nhit ¢ tram Da Lat, cu thé 1,71-2,32°C ¢ giita
thé ky va 2,14-4,22°C & cubi thé ky. Muc ting

thép nhat, voi kich ban RCP4.5 1a tram Bao
Loc, con voi RCP8.51a tram Déng Phu va Viing
Tau. Nhu vdy mic ting phan bd khong rd rang
theo khong gian. Con theo thoi gian, muc tang
16n nhat dién ra vao thang 11,12 tai tat ca cac
tram, murc ting thap nhat vao khoang thang 2,3
tai hau hét cac tram.

- TX90P va SU35: % s ngay vuot ngudng
bach phan vi 90 cua nhiét do tdi cao trong thoi
ky nén tang manh & tAt ca cac tram, nhiéu nhit ¢
tram Viing Tau, cu thé 24,8-37,1% & gilra thé ky
va 35,5-72% & cudi thé ky. S6 ngay vuot
ngudng 350C ting manh & cic tram von co
nhi¢t do trung binh cao, dién hinh 1 tram Déng
Phu ting cao nhat 117,9 ngay/nam vao giita thé
ky va cao nhat 165 ngay/nim vao cubi thé ky,
trong khi ting khong nhiéu & cic tram c6 nén
nhiét do tuong ddi thap.

- TN9OP: % s ngay vuot ngudng bach
phan vi 90 cta nhiét do toi thap trong thoi ky
nén ciing ting twong d6i dong déu trén tit ca
cac tram.

3.2 Sw bién ddi ciia cac yéu t6 KHCD lién
quan dén lwgng mua

Luong mua trung binh trén toan
LVSDN&PC xép xi 1.950 mm, thudc loai trung
binh so vdi ca nudc, tuy nhién phan bd khong
dong déu theo khong gian va thoi gian. V& thoi
gian, tinh chung toan luu vuc, mua mua kéo dai
7 thang (V-XI) véi luong mua chiém 81,8-
96,3% tong luong mua nim.

Trude hét 1a cac cuc tri mua giy li. L 6
LVSDN&PC phu thudc vao cuong do va lugng
mua 16n nhit ngay/nhém ngay. Cu thé luu
luong dinh 1i chii yéu duge quyét dinh bai
luong mua 1 ngay max (Rxlday) d6i v6i luu
vuc nhé duodi 500 km2 va luong mua 3-5 ngay
max (Rx3day, Rx5day) d6i v6i luu vyc trén
1.000 km’.

- Rxlday: Cé xu hudng ting tai tat ca cac
tram, mirc ting nhiéu hon & giita thé ky so véi
cubi thé ky va twong dbi khac nhau giita cac
tram. Cac tram Tri An, Viing Tau tang nhiéu, &
mirc 40,19-55,97% vao giita thé ky va 30,69-
44,07% vao cubi thé ky. Tram Pa Lat c6 mirc
thay d6i thap nhat, ting giam khong rd rang &
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giita thé ky va ting 3,06-7,71% vao cubi thé ky.
- Rx3day: Tang tai tat ca cac tram, muc ting

manh hon & cudi thé ky. Tuong tu nhu Rx1day,

tram Viing Tau c6 mirc ting manh nhét,cy thé tir

30,49-43,61% ¢ giita thé ky va 34,45-44,07% o
cudi thé ky. Tram Bao Ldc c6 muc tang it nhat,
tr 4,69-12,62% o gitia thé ky va 10,34-11,55%
& cudi thé ky.

- Tongeta | e e
42 b E?Dl:!u%;g :: gré tndwr
. { 2 g * bao twong
2 w . ANAA lei ‘é 4 M\’\ lai
> % fw\.f"\/“ TR > 4 M o A
£ E = AN Vand Big 4 trona
= 2 —Gidtritrong | x 35 v v tvhlgl(llcli;‘r:é-;
= thirikynén | F s v trung
3z va trung 32 binh cia
30 | binh cla cac kich ban
$8Z88 SHBBB 883y cdck Yeesen smnae sgsgy v
MASAR RRRRR RRRER o AAAAR RRRRR RRKIR mg
Hinh 4. Khoang dao dong twong lai cia TXx trong thang 3 theo kich ban RCP 4.5 (hinh trdi)
va RCP 8.5 (hinh phai) tai tram Pong Phu
20 mmmmm Khoang . mmmmm Khodng dao
_ dao ag_ien:;_ dﬁpg_cdﬁa
ia tn P latin
s 13 drbio | ' Biotong
= | l l“l w twrong lai = w - lai
S 10 - £10
£ / 5
c ’ —Gila'ltri‘lrpgg = WI b
£ s ‘w thorkses | F 8 1Ky
binh cdia ‘lg.a Lrun{g
0 - cz_écki_ch_ . ggaaw ‘DR"’EN gmg Cglckﬁg;
WS = 0 NN 0 O = 0 M~ G M i~ by dw by [=] - w 1] o pej 2
58288 SE%48  EEE  womn 22988 RRRRR  RAR  phibe
Hinh5. Khoang dao dong twong lai cua TNn trong thang 1 theo kich ban RCP 4.5 (hinh trdi)
va RCP 8.5 (hinh phdi) tai tram Pa Lat
Bang 3. Cuc doan nhiét dd trong twong lai so v6i thoi ky nén,
RCP4.5 (phia trén) va RCP8.5 (phia duéi)
Giira thé ky (2046-2065) Cubi thé ky (2086-2099)
RCP45S  TXx TX90P  SU35  TNn TN9OP TXx TX90P  SU35 TNn  TN9OP
(00) (%)  (ngay/nim) (oC) (%) (0C) (%) (ngay/nim) (oC) (%)
Béo Loc 2,44 30,7 4,59 1,11 30,85 2,54 32,1 1,97 1,51 38,97
ba Lat 1,66 23,7 0 1,71 28,90 2,22 33,9 0 2,14 38,08
Pong Phl’} 1,88 16,5 83,00 1,12 27,20 2,38 243 114,34 1,53 37,68
Phan Thiét 0,93 18,5 17,61 1,22 27,24 1,32 27,2 28,79 1,63 37,41
Viing Tau 1,08 24,8 7,68 1,14 19,07 1,47 35,5 13,76 1,57 28,11
RCP8.5
Béo Loc 2,59 33,4 1,24 1,70 41,64 4,71 61,8 24,23 3,69 66,56
Be} Lat 2,23 33,8 0 2,32 41,39 4,24 61,0 0,76 4,22 69,00
Pong Phl’} 2,48 25,9 117,87 1,62 39,48 4,48 53,8 165,19 3,46 70,08
Phan Thiét 1,35 28,3 32,77 1,71 40,09 3,08 61,4 96,41 3,46 71,65
Viing Tau 1,52 37,1 15,90 1,66 30,00 3,17 72,0 70,18 3,21 67,93
Bang 4. Thay ddi cic yéu té cwe doan muwa twong lai so véi thoi ky nén,
RCP4.5 (phia trén) va RCP8.5 (phia dwéi)
RCP4.5 Giira thé ky (2046-2065) Cudi thé ky (2086-2099)
Rx1day Rx3day RxSday CDD Rx1day Rx3day RxSday CDD
(%) (%) (%) (ngay) (%) (%) (%) (ngay)
Béao Loc 15,75 4,69 -0,43 -14,50 20,85 11,55 4,78 -14,31
ba Lat -0,88 28,13 24,56 -17,14 3,06 31,34 25,12 -16,53
Phan Rang 9,04 10,42 -0,19 -35,87 16,14 16,95 7,36 -37,21
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Phan Thiét 15,98 12,63 8,78 -69,08 17,56 16,13 14,23 -67,41
Tan Son Nht 37,90 24,59 20,89 -40,63 38,24 22,47 14,78 -38,73
Tay Ninh 17,68 18,24 10,17 -48,92 29,82 28,46 18,56 -49,09
Tri An 49,03 35,27 27,63 -67,43 42,01 30,69 23,20 -65,68
Viing Tau 42,49 30,49 25,58 -79,43 38,66 34,45 30,95 -77,63
RCP8.5
Bao Loc 17,90 12,62 3,96 -14,21 18,89 10,34 5,72 -17,72
ba Lat 2,01 27,86 24,15 -17,02 7,71 30,69 26,69 -19,77
Phan Rang 18,72 16,92 4,67 -37,19 17,39 20,67 11,19 -33,79
Phan Thiét 17,97 14,70 12,65 -69,18 59,01 46,78 40,90 -73,32
Tan Son Nht 40,03 29,43 21,23 -40,80 63,95 45,10 34,22 -43,05
Tay Ninh 22,45 23,28 14,12 -51,44 48,64 38,74 25,57 -54,28
Tri An 40,19 28,32 21,81 -67,83 45,19 31,67 26,03 -71,48
Viing Tau 55,97 43,61 38,88 -81,50 56,83 44,07 40,62 -81,24
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Hinh 6. Mikc thay doi Rx1day theo cdc thang trong ndm gitka va cué'i‘ thé ky theo kich ban RCP4.5
(hinh bén trai) va RCP8.5 (hinh bén phdi) so voi thoi ky nén tai tram Bdo Loc

- Rx5day: Ngoai tram Bao Loc va tram Phan
Rang c6 muc tang gidm khong rd rang, cac tram
khac déu c6 xu hudng ting. Tuong ty, tram
Viing Tau c6 muc tang nhiéu nhat, 25,58-
38,88% ¢ giita thé ky va 30,95-40,62% & cudi
thé ky.

Mirc ting cac cuc tri mua gy lii chi yéu
dién ra vao cac thang mua mua. Vi vay li co
nguy co gia ting ca vé cudng do ciing nhu tan
sut trén luu vuc.

Pbi véi cuc tri mua gay kho han 1a s6 ngay
toi da khong muwa CDD, noéi chung trén
LVSBN&PC, thang khd han nhat thuong vao
thang I, 11, khu vuc khé han nhat 1a ven bién
Nam Trung B§. Theo du tinh tuong lai, tai tat ca
cc tram, CDD déu c6 xu hudng giam, dic biét
ving kho han Phan Rang va Phan Thiét giam &
muc kha cao (Phan Rang giam 33,79-37,21
ngiy/nam, Phan Thiét giam 67,41-73,32
ngay/nam). Mirc giam chi yéu dién ra vao cac
thang kho han.

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 53 (6/2016)

4. TAC PONG CUA CAC HIEN TUQNG
KHCP DPEN TAI NGUYEN NUOC O
LVSDN&PC

Su bién dong cua nhi¢t d6 va mua trén
LVSDN&PC kéo theo nhing thay ddi cua cac
loai hinh thién tai lién quan dén tai nguyén nudc
ca vé tan sd xuét hién va cudng do. Dudi day la
mdt sb tac dong co thé co cta cac hién tuong
KHCD dén tai nguyén nude trén luu vuc.

4.1 Tac dong ciaa ciac hién twgng KHCD
dén li

Trén LVSDN&PC, kha nang xiy ra luu
luong binh quin ngay 16n nhat & cac tiéu luu
vuc va tan sd xuat hién dinh 13 16n nhat duoc
cho thay 1a c6 mdi twong quan vé mit thoi gian
(SIWRP, 2011). Piéu nay chimg to dién bién
dong chay trén cac song khong chi c6 lién quan
chit chd ma con rét nhay véi dién bién mua
trong luu vuc. Theo két qua nghién ctru mua di
noi ¢ trén, mua 1, 3, 5 ngay lon nhét déu c6 xu
thé gia ting. Chinh vi vdy cac khu vuc thudc
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thuong ngudn song Dong Nai, song La Nga,
song Vam Cé s& c6 nhiing trdn mua lon hon
nhitng trdn mua da xay ra trong qua khua. Nhu
vay co nhiéu kha nang sé xuét hién cac tran li
l6n ¢ cac khu vuc: Cat Tién, Ta Lai (tinh Lam
Pong), Phu Pién (tinh Pong Nai); Vo Xu, Tanh
Linh, Buc Linh (tinh Binh Thuén).

4.2 Tac dong cua cac hién twong KHCD
dén 1i quét

O LVSPN&PC, vao diu mua mua, thudng
bi a&nh hudng cia dai hdi tu nhiét doi két hop
véi hoat dong cua gié mua Tay Nam c6 cudng
dd manh cho mua 16n kéo dai 2-3 ngay, véi
tong lwong mua tran rat 1on co thé tir 200-300
mm, thim chi con 1én hon ntra, khi d6 kha
ning giy ra lii 16n va i quét rat dang ké. Céac
tinh da xay ra 1d quét gdm Ninh Thuan, Binh
Thuan, Pak Nong, Lam Pdng (Cao Ping Du
va nnk, 2000).

Theo du tinh vé luong mua vao giira va cudi
thé ky cho thiy, lwong mua 16n nhat 1 ngay va 3
ngay ¢ nhiing noi da ting x4y ra 1i quét (cac
tram Phan Rang, Phan Thiét, Pa Lat) déu co xu
huéng ting. Diéu ndy canh bao hién tuong 1
quét & nhiing noi nay s€ gia tang.

4.3 Nhirng tic dong cua cac hién tuwgng
KHCP dén han han

O LVSDN&PC, tinh trang han han va can
kiét dong chay xdy ra nghiém trong trong nhiing
nam gﬁn day. Céc khu vuc c6 mic do han han
khac nhau duogc trinh bay & Bang 5.

Bang 5. Khu vuc ¢6 mire d§ han khac nhau
(SIWRP, 2011)

Ty 1€ giira lwgng
Mikc d9 boc hoi val
0 Khu vire oc m‘va Lr(_):n.g
han mua cung thoi
ky (lan)
Nghié .2
EMEM | ven bién Dong 9,4-11,3
trong
Xuan Loc, Phudc
Cao Long, Tay Ninh, 3,7-5,9
Bién Hoa
Bao Loc, Lié
Tl:ung ao Loc, 1‘en 0.8-1.6
binh | Khuong, Pa Lat

Theo két qua kich ban vé céac hién tuong
KHCP da dua ra & trén cho thiy, luong mua co
xu huéng gia ting va sé ngay kho han c6 xu
hudng giam, dac biét vao cac thang mua kho.
Do d6 tinh trang khd han c6 thé giam trong
tuong lai. Tuy nhién cac nghién ciru trudc day
da canh bao vé tinh trang thiéu hut mua nghiém
trong xay ra trong nhimg nim El Nino (Nguyén
buc Ngir, 2007). Hon nira su gia tdng cua cac
cuc tri lién quan dén nhiét do dua ra su bao
dong vé tinh trang han han kinh té xa hoi x4y ra
trén khu vuc nay.

4.4 Tac dong cua cac hién twong KHCD
dén xAm nhip min

Tinh hinh xam nhédp man ¢ vung ha luu
LVSDN&PC rit nhay cam véi viéc khai thac
nguén nudc cd & thuong va ha luu va tinh hinh
mua tai chd, trong d6 thay doi luu luong tir
thuong luu theo mua da quyét dinh ranh min
trén cac trién song. Nhimg khu vuc thuong
xuyén bi anh huong man trong mua kho gdm c6
cac huyén Duyén Hai, Nha Be, Binh Chanh va
Tha Péc (TP H6 Chi Minh), Can Giudc, Bén
Liac (Long An), Long Thanh (Pdng Nai) va
Chau Thanh (Ba Ria-Viing Tau).

Maic du lugng mua trén luu vuc nay cé xu
hudng gia tang, tuy nhién cung vdi sy dang cao
ctia myc nudc bién va xu hudng ting cua cac
cuc tri khi hau lién quan dén nhiét do hién
tugng xAm nhap man van cé thé dién ra & ving
ha luu song. Dac biét, do su can kiét dong chay
trong nhitng ndm El Nino, nguy co xdy ra xam
nhdp man trong nhiing ndm nay s€ xay ra
nghiém trong hon.

5. KET LUAN

Trong bai bao nay, cac tac gia da dua ra kich
ban dién bién ctia mot sé hién tugng KHCP anh
hudng dén tai nguyén nude vao gitta va cudi thé
ky 21 trén LVSDN&PC bang phuong phép sir
dung mo hinh khi hau khu vuc CCAM chi tiét
héa dong luc tr 5 mo hinh khi hau toan cau
tuong ung voi 2 kich ban BDKH RCP4.5 va
RCPS8.5 theo Bio cao danh gia lan tht 5 cia
IPCC (AR5). Két qua nay di khing dinh lai va
cu thé héa cho két qua vé dién bién cia nhiét do
cuc tri va lugng mua cuc tri trong Kich ban
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BPKH va nuéc bién dang 2012 cia Bo Tai
nguyén va Moi truong. Cu thé, nhiét do tdi cao
va toi thap ngay vao giita va cudi thé ky 21 déu
tang manh so véi thoi ky nén & tat ca cac tram,
nhiéu nhit & tram Ving Tau. S6 ngay vuot
ngudng bach phan vi 90 cua nhiét do tbi cao
trong thoi ky nén va sd ngay vuot ngudng 35°C
tang manh & cac tram von c6 nhiét do trung binh
cao, dién hinh 13 tram Béng Phu trong khi d6
nhiét do lai ting khong nhiéu & cac tram c6 nén
nhiét do twong d6i thap. S6 ngay vuot ngudng
bach phan vi 90 ciia nhiét d6 t6i thap trong thoi
ky nén ciing ting tuong ddi dong déu trén tat ca
céc tram. V& luong mua, Rx1day va Rx3day co
xu huéng ting tai tit ca cac tram, mic ting
nhiéu hon & giita thé ky so véi cudi thé ky,

trong khi Rx5day, ngoai tram Bao Ldc va tram
Phan Rang c6 muc ting giam khong rd rang, cac
tram khac déu co xu hudng tang. Bai béo ciing
dua ra nhiing tac dong c6 thé co cua cac hién
tuong KHCD dén tai nguyén nude trén luu vuc
nhu [, han han va xadm nhap man.

Bai bao 14 tién dé cho nhiing nghién ctru sdu
hon veé tac dong cua cac hién tugng khi hau cuc
doan dén sy bién ddi tai nguyén nudc trén
LVSBPN&PC, nhim giup cho cac nha hoach dinh
chinh sach, cac nha nghién ctru khoa hoc va cong
ddng & cac cap khac nhau co nhitng thong tin can
thiét dé dé dinh huéng, diéu phdi va phan bd
ngudn lyc trong trinh 1ap ké hoach phat trién kinh
té x4 hoi cua dia phuong va co nhiing bién phap
phit hop nhit trong thich img véi BDKH.
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Abstract:
APPLICATION OF REGIONAL CLIMATE MODEL TO PROJECT EXTREME
CLIMATIC EVENTS AND THEIR IMPACTS ON WATER RESOURCES IN THE DONG
NAI RIVER BASIN AND VICINITY AREAS

This paper gives the projection of development of extreme temperature and rainfall in the middle
and the end of 21™ century and their potential impacts on water resources in the Dong Nai river
basin and vicinity areas by using Regional Climate Model (RCM) CCAM to dynamical downscale
from 5 Global Climate Models (GCMs) for scenarios RCP8.5 and RCP4.5. The result shows
asignificant rise of daily maximum and minimum temperature compared with the based period,
especially in Vung Tau station. Number of days with maximum temperature above the 90"
percentile and 35°C tends to increase, higher rate in higher average temperature stations. Number
of days with minimum temperature exceeding 90" percentile also increases evenly across all
stations. Although maximum I-day, 3-day, 5-day precipitation at all other stations are in the
upward trend, the changes in Bao Loc and Phan Rang station are unclear. It is supposed that this
projection of extreme temperature and rainfall in the future will lead to sometypes of natural
disasters related to water resources in this area, such as floods, droughts, saltwater intrusion.
Keywords: Extreme climatic events, dynamical downscaling, water resources, Dong Nai river basin.
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