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KET QUA NGHIEN CUU TAC PONG CUA BIEN POI KHi HAU
PEN DONG CHAY LUU VU'C SONG BA

TS. Huynh Thi Lan Huong
Vién Khoa hoc Khi twong Thuy van va Moi truong

Tém tit: Bai bdo nay trinh bdy cdc két qua danh gid tac dong cia bién doi khi hdu dén dong chay
trén luu vuc song Ba. Tinh toan dwoc thuc hién theo 3 kich ban phat thai la: cao A2, trung binh B2 va
thap BI. Két qua tinh todn cho thay dong chay & thwong lweu séng Ba it bién doi hon so véi ha luu.
Dong chay ndam va dong chay miia can cé xu thé giam, trong khi dé dong chay miia lii ¢6 xu thé ting.
Tuy nhién, mirc tang dong chay lii chi xay ra trong cdc thang giita mua lii (X, X1). Trong cac thang
con lai, dong chay déu c6 xu thé giam. Thang XI ¢6 luu heong nuoc tang nhiéu nhat (13,89%) va
thang VI c6 luu lwong neGe giam nhiéu nhat (41,96%).

Summary: This paper presents the results of the assessment of climate change impacts on flow in Ba
river basin. Calculation is done according to three emission scenarios: high - A2, average - B2 and
low - B1. Results show that the flow in the upstream less modified than that in the downstream.
Annual flow and the flow in the dry season tends to decrease, while the flow in flood reason tends to
increase. However, the increase in flood flow occurs only in October and November. In the remaining
months, the flow tends to decrease. Flow in November increases most (13.89%) and flow in June

decreases most (41.96%).

1. MO PAU

Bién d6i khi hau (BDKH) di anh huong manh mé
den tai nguyén nude (TNN) trén pham vi toan
cau. Cac phén tich gan day ctia Uy ban Lién chinh
phu vé blen d6i khi hau (IPCC) cho thay su nong
lén toan cau dd gy ra cac tac dong tiéu cuc dén
TNN, bao gdm:

- Lam thay d6i vé thoi gian mua va luong mua.
Nhirg khu vuc vi dg cao c6 lugng mua gia tang va
dong chay mat dugc sinh ra nhiéu hon. Nguoc lai,
mot sd luu vie & vi d6 thdp dong chay bi giam va
thiéu nudc do su két hop cua sy gia ting bdc hoi
va giam lugng mua;

- Nhitng thay d6i vé nhiét do va lugng mua c6 thé
dan dén thay do6i lon ty 1¢ dong chay, ting kha nang
va mic do nghiém trong cla han han va 1 lut;

- Chit lugng nude c6 thé bi suy giam, noi dong
chay suy giam s€ gia ting nguy co 0 nhiém tir cac
nguon tu nhién va con nguoi.

Cac nghién ctru dé cho thdy nhiing thay doi tuong

d6i nho vé nhiét d6 va lugng mua ciing c6 thé gy
tac dong 1on ddi voi dong chay. Véi luong mua
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khong d6i, dong chay giam khoang 3 -12% néu
nhiét do tang 2°C; va 7-21% khi nhiét d¢ tang 4°C.
Céc nghién ctru vé tac dong cua bién dbi khi hau
dbi voi dong chay cac séng ¢ Viét Nam cho thay
v6i su ting nhiét do va bdc hoi, dong chay ting
vao mua i - gay lii lut nghiém trong thém va giam
vao mua can gay han han khoc liét hon. [1]

Luu vuc song Ba la mot trong nhitng luu vuc dugc
danh gia c6 TNN vao loai khdng phong phi. Dong
chay trén luu vuc song Ba khong 16n, mé dun dong
chay nim dat khoang 25,72 l/skm’. Trong do,
luong dong chay lai tap trung chu yéu vao 3-4
thang mua 1ii va chiém khoang 70-75% luong dong
chay nam. [2]

Téng trir lugng khai thac tiém ning cua tinh Gia Lai
khoang 7,1 triéu m’/ngay (chiém 39% tong trit
luong khai thac tiém ning trén luu vuc); Pak Lak
khoang 10 triéu m’/ngay (54%) va tinh Phi Yén
khoang 1,2 triéu m’/ngay (7%), trong d6: (i) Trit
luong cip A khoang 7,23 nghin m*/ngay; (ii) Tong
trit lugng cap B khoang 19,6 nghin m’/ngay; (iii)
Toéng trit lwong cdp Cl khoang 94,5 nghin
m’/ngay; (iv) Tong trit lugng cap C2 trong ving
dugc danh gia khoang 1,6 triéu m*/ngay.

Dé co thé dé xuit dugc cac giai phap mg pho voi
BDKH d6i v6i luu vuc song Ba nham giam thiéu
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cac thiét hai do BDKH gay ra, can thjét phéi danh
gia dugc tac dong cua nhing thay doi vé khi hau
dén TNN cua luu vuc song.

II. PHUONG PHAP TiNH

M6 hinh NAM dugc st dung dé tinh toan dong
chay dén cac tram An Khé va Cung Son. S6 liéu
do dac giai doan 1980-1999 dugc dung dé hiéu
chinh va kiém nghiém mé hinh, trong d6 giai doan
1980-1989 dugc dung dé hiéu chinh va giai doan
1990-1999 duogc dung dé kiém nghiém.

Pau vao cho mé hinh NAM bao gém: Lugng mua
trung binh luu vyc (TBLV) dugc tinh tir lugng

mua cua cac tram do mua theo phuong phap trong
so lwong bée hoi tiém niang dugc tinh tir cac yéu
t6 khi tugng; va dong chay thuc do dén cac tram
thity van thoi ky nén.

Két qua cac b thong sb cia md hinh NAM cho
cac luu vuc An Khé va Cing Son duogc trinh bay
trong Bang 1. Két qua hiéu chinh va kiém nghiém
dugc trinh bay trong Hinh 1 va Hinh 2. So sanh
gilra dong chay tinh toan va thuyc do tai tram An
Khé va Cung Son dwoc danh gia bang chi tiéu
Nash-Sutcliffe, két qua danh gid dwoc trinh bay
trong Bang 2.

Biang 1. Bd thong s6 mé hinh NAM sau khi hiéu chinh

Théng sb
STT Tram
Umax | Lmax | CQOF | CKIF | CK1,2 | TOF | TIF TG | CKBF
1 An Kheé 18,3 206 0,544 | 508,6 24 0,737 | 0,561 | 0,793 | 1400
2 | CingSon | 10,2 162 0,833 | 306,1 | 32,2 | 0,555 | 0,098 | 0,053 | 1864
Trong do: chay tran,

- Umax, Lmax: Luong ton thit ban diu 16n nhat
cua luu vuec.

- CQOF: Hé sb dong chay tran;
- CKIF: Hang sb thoi gian dbi voi dong chay sat

- TOF, TIF, TG: Ngudong duéi ciia cic bé chua
sinh dong chay tran, dong chay sat mat va dong
chay ngam, cac thong sO nay khong cé thir nguyén
va co gia tri nhd hon 1.

- CKBF: Hang s6 thoi gian di voi dién toan dong

mat; chay ngam.
- CK1,2: Hang so0 thoi gian doi voi dién toan dong
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Hinh 1. Két qua hiéu chinh mé hinh
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Hinh 2. K&t qua kiém dinh mé hinh

Bang 2. Két qua hiéu chinh va kiém dinh
moé hinh NAM

Chi tiéu Nash-Sutcliffe
STT Tram Hiéu chinh Kiém dinh
(1980 - 1989) | (1990 - 1999)
1 An Khé 0,74 0,72
2 | CungSon 0,87 0,89

Céc bo thong s6 ciia md hinh sau khi d3 hiéu chinh
va kiém nghiém duoc st dung dé tinh toan dong
chay cho cac thoi ky trong tuong lai (2020-2039,
2040-2059, 2060-2079, 2080-2099) véi sb liéu dau
vao cua mo hinh, bao gém, lwong mura tai cac tram
do mua va nhiét d¢ tai cac tram khi tugng trong

tuong lai duogc 1€'1y, tir kich ban B:DKH: cao A2,
trung binh B2 va thap B1 [3], cu thé nhu sau:

1. V& thay d6i nhigt do

Theo kich ban BI, cudi thé ky 21 nhiét do trung
binh nam tang tir 1,0 dén 1,9°C; theo kich ban B2 Ia
tir 1,4 dén 2,7 °C; va theo kich ban A2 tir 1,7 dén 3,2
°C. Trong giai doan dau (2030 - 2060), nhin chung
cac tram c6 xu thé tang nhiét do cua 3 cac kich ban
tuong dbi dong déu, khong cé su sai 1éch 16n. Dén
nira sau thé ky 21 xu thé ting gitra cac kich ban co
su khac nhau 16 rét (Bang 3). Miirc ting 16n nhét 1a
3,2°C ¢ tram Son Hoa véi kich ban A2 giai doan
2080-2100 va thap nhat 1a 0,4°C ¢ tram Kon Tum
véi kich ban B2 giai doan 2030-2039.

Béang 3: Mirc ting nhiét d¢ trung binh so véi thoi ky 1980 - 1999 theo cic kich ban

Kich Tram
ban | 1hOTkY f;’:l Pleiku 1?1?@ AyunPa B}“I%“ M'Prik fl‘(’)'; ;FI‘;Z
2030-2039 | 0.5 0,6 | 08 0.8 0.8 0,6 0,9 0,6
A\ | 20402059 | 08 1,0 14 1,4 1.4 1,0 15 11
2060 -2079 12 16 | 21 2.1 22 1,5 23 1,7
2080 -2100 1,7 22 3.0 3,0 3.1 2.1 30 23
20302039 | 04 0,6 | 08 0.8 0,8 0,6 0,9 0,6
by | 20402059 | 08 11 14 14 15 1,0 15 11
2060 2079 1,1 15 2,0 2,0 2.1 1,4 22 1,6
2080 2100 1,4 19 | 25 25 2,6 1.8 2.7 2,0
20302039 | 0,5 0,7 | 09 0,9 0,9 0,6 1,0 0,7
5y 20402050 | 08 1,0 14 13 14 0,9 14 11
20602079 | 0,9 12 1,7 1,7 1,7 12 1.8 13
2080 -2100 1,0 13 1.8 18 1.8 13 1.9 1.4
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Vé thay dbi lwgng muwra

Murc tdng nhiét dé6 hang nam tai tram Kon Tum

Mtrc tang nhiét d6 hang nam tai tram Pleiku
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Hinh 3: Mtc tang nhiét d6 trung hang nam tai cac tram trén luu vuc séng Ba va khu vuc 1an can

Cing gidng nhu su bién ddi nhiét do, xu thé bién
doi lwong mua trong 50 ndm dau khong c6 su khac
nhau nhiéu giita cac kich ban. Ty 18 bién ddi luong
mua cta timg kich ban BPKH so véi kich ban nén
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dugc trinh bay trong cac Hinh 3. Néu xét ca nam
thi tong luong mua nam déu ting so véi kich ban
nén & tit ca cac tram. Luong ting nhiéu nhat ¢
kich ban A2 va it nhit & kich ban B1. Tram Son
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Hoa c6 sy bién dbi 16n nhét voi 8,4, 7,0 va 5,0 %
trong Ung v6i cac kich ban A2, B2 va BI, xuit
hién vao thoi ky 2080 -2099. Néu xét theo mua, thi
nhin chung, luong mua trong mua khé giam va
trong mua mua déu tang rd rét dbi vai cac kich ban
tai tat ca cac tram. Trong mua kho, bién ddi giam
luong mua xudt hién o tat ca cac thang tir thang
VI, luong mua lai c6 xu thé tang nhe. Su bién doi
tang luong mua mua mua 16n nhit ciing xuit hién
0 tram Son Hoa trong thoi ky 2080 -2099, voi
luong ting 16n nhat 1én téi 11,2% véi kich ban A2.
Bién d6i giam luong muwa mua kho 16n nhét 1én t6i
20% ¢ tram Krong Buk voi kich ban A2, thoi ky
2080 -2099.

Luong mua ting 16n nhat vao thang 10 va thang
11, va giam manh vao cac thang 1- 5. Dén thoi ky
2080-2099, lugng mua thang ting 16n nhit c6 thé
dat t61 51,8 % (kich ban A2), 43,3% (kich ban B2)
va 30,8% (kich ban Bl), déu ¢ tram AyunPa.
Trong khi d6, lugng mua thang giam manh nhét
cling dat toi 32,8 % (kich ban A2), 27,4% (kich
ban B2) va 19,4% (kich ban Bl), ciing ¢ tram
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AyunPa.
III. KET QUA
3.1. Dong chdy nam

Nhin chung, luu luvgng nude nam trén toan luu vuce
¢ xu thé giam so voi thoi ky nén (1980 - 1999).
Xu thé giam thé hién rd rét nhat trong kich ban B1
v6i lugng dong chay nam giam trong sudt thoi ky
ttr 2020 - 2100. Pén nam 2100, lvu luong trung
binh nim tai tram An Khé 1a 34,7m’/s (giam
3,07% so v6i kich ban nén) va tai Cung Son la
284m’/s (giam 2,4% so v6i kich ban nén).

Dbi véi kich ban B2 va A2, Iuu lwong nuée nim luu
vuc song Ba ¢ xu thé giam trong thoi ky 2020 -
2079. Trong kich ban A2, tai tram An Khé, luu
lvgng nudc nam la 35,0m’/s (gidm 2,2% so véi kich
ban nén), tai tram Cing Son 1 283m’/s (giam 2,7%
so voi kich ban nén). Sau do, luu lwong nudc nim
¢6 xu hudng tang trong giai doan ttr 2080-2099 & ca
hai kich ban A2 va B2 (tuy nhién so v&i thoi ky nén
lru lugng nuéc nim van c6 xu huéng giam).

Dong chay nam tai tram An Khé

Lwu lwong (m®/s)

1980-1999 2020-2039 2040-2059 2060-2079 2080-2099

Dong chay nam tai tram Cung Son

Lwu lwong (m'/s)

1980-1999 2020-2039 2040-2059 2060-2079 2080-2099

Hinh 4. Dong chay nam theo cac kich ban

3.2. Dong chdy mua li
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Hinh 5. Dong chay mua I theo cac kich ban

Nhin chung, luu lugng nude trong cac thang mua
18 ¢6 xu hudng tang nhung khong dang ké, so voi
kich ban nén lugng ting 16n nhat chi vao khoang 1
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- 4m’/s (ting 0,95 - 3,81%) & tram An Khé va
khoang 11 - 27m’/s (tang 1,75 - 4,31%) & tram
Cung Son. Bén canh d6, su gia ting luu lugng chi
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xudt hién ¢ hai thang giita mua i (X va XI). Céc
thang dau va cubi mua 1d, luu lugng nude cod xu
thé giam nhung khong dang ké. O thuong luu,
luong dong chay tang 1on nhat trong thang X véi
lvu lugng nudc dat 121m’/s (tang 11%, theo kich
ban A2 tai tram An Khé). Trong khi d6, ¢ ha luu,
thang XI c¢6 lugng dong chay tang 16n nhét véi luu
lwong nudc dat 952m’/s (tang 13,9%, theo kich
ban A2 tai tram Cung Son).

3.3. Dong chdy mua can

Trong mua can, lugng dong chay giam o tit ca cac
kich ban, trén toan bd luu vuc sdng Ba, voi lugng
giam 16n nhét vé6i kich ban A2 1a 1,9 - 2,1m’/s ¢
tram An Khé va 15 - 21m*/s & tram Cing Son. Tuy

nhién, néu xét chi tiét cho céc thang mua can, thi
su tang giam dong chay ¢ cac kich ban va ¢ phia
thuong luu va ha luu luu vyc sdéng Ba la khac
nhau.

Déi voi kich ban A2, trong cac thang dau va giira
mua can (thang I - thang IV), Iuu luong nudc tai
Cung Son tang 9, 13, 15m’/s (5,4, 7,8, va 9% so
v6i kich ban nén), trong khi tai An Khé luu luong
nu6e lai gidm, nhung luong giam 1a khong dang
ké. Pén cudi mua can, dong chay giai doan nay
giam 16 rét. O thuong luu tai An Khé, thang VII co
lru lugng nude giam 16n nhét 1a 46,62%. Con ha
luu tai Cing Son, thang VI c6 luu luong nudc
giam 16n nhét 13 41,96%.

Dong chay mua kiét tai tram An Khé

Luu luong (m’/s)

1980-1999 2020-2039 2040—2059 2060-2079 2080-2099

Luu lvong (m/s)

Dong chay mua kiét tai tram Cung Son
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Hinh 6. Dong chay mua can theo céc kich ban

3.4. Dong chdy thding

Tai tram An Khé, luu lugng nudc thang chi ting
trong hai thang gitta mua 1a (X va XI); trong thang
dau, cudi mua i va cac thang mua can, luu luong
nude déu co xu huéng giam. Thang X 1a thang co
lru lwong nudc ting nhiéu nhat (10,49%) va thang
VII 1a thang c¢6 luu lwong nudc giam nhiéu nhat
(46,62%), xuit hién trong thoi ky 2080-2099 &
kich ban A2 (Bang 4 va Hinh 7).

Tai tram ha luu, luu lugng nude thang tang trong
hai thang gitra mua Iii (X va XI) va cac thang dau
mua can (I-IV); hai thang dau va cudi mua li (IX
va XII) va cac thang cudi mua can (V-VIII), luu
luong nudc déu giam. Thang XI ting nhiéu nhit
(13,89%) va thang VI giam nhiéu nhat (41,96%)
xuat hién trong thoi ky 2080-2099 & kich ban A2.

3.5. Luu luwong dinh li

Luu lugng dinh 1ii ing véi cac tan suét’ 1% va 5%
duoc xac din}} tur mﬁ hinh NAM ket hop véi
phuong phép tan suat. Sy thay doi ¢ cac kich ban
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BDKH so v6i kich ban nén dugce trinh bay trong
Bang 5 va trén Hinh 8, Hinh 9.

O thuong luu, tai tram thuy van An Khé, luu luong
dinh 1 mg véi tan suat 1% tang tir 3,79% (2020-
2039) dén 16,72% (2080-2099) & kich ban A2,
tang tir 4,10-11,36% (kich ban B2), tang tir 4,42-
6,31% (kich ban B1). Luu lugng dinh lii Ging voi
tan suit 5% ting tir 4,08-17,14% (kich ban A2),
tang tr 4,49-11,84% (kich ban B2) va tang tur 4,49-
7,35% (kich ban B1).

O ha luu tai tram Cing Son, luu lugng dinh 1 tng
v6i tan suadt 1% tang tir 3,10-19,44% (kich ban
A2), tang tir 3,41-12,20% (kich ban B2) va tang tu
3,71-6,90% (kich ban B1). Luu lugng dinh 1 ing
v6i tan sudt 5% tang tir 3,20-19,93% (kich ban
A2), tang tir 3,57-12,55% (kich ban B2) va tang tu
3,87-7,13% (kich ban B1).

Nhu vay, co thé thay rang, luu lugng dinh i tai
cac tram luu vyc song Ba déu co xu hudng ting,
lwong tang 16n nhét & kich ban A2. Tram An Khé
(thugng Iuu luu vyc) c6 lugng tang 16n hon so voi
tram Cung Son (¢ ha luu luu vyec).
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Bang 4. Luu lwgng trung binh thang theo cac kich ban

CONG NGHE

Luu
vue

Kich
ban

Thoi ky

Luu lwong (m*/s)

| I

I | 1Iv

\Y

VI | vVl

Vil | IX | X

XTI | XII

Nam

Mua

Mua
i | kiét

li

1980-1999

26,8 15,6

93 |57

7,5

74172

14,821,2] 109

128 | 77,1

35,8

105 12,8

A2

2020-2039
2040-2059
2060-2079
2080-2099

26,1153

9,2 | 5,6

6,6

6.2 | 6,1

13,6 18,8 111

131 73,6

2591153

9,2 15,5

6,1

58154

12,9 117,7| 113

133 |71,6

25,7|15,2

9,154

5,7

5,214,6

12,0 16,4116

135 | 69,1

259|154

9,2 155

5,3

48139

11,2 ]15,5] 121

139 167,1

352 |
35,1 |
35,0 |
35,3

105
106
107
109

12,0
11,5
11,0
10,7

An
Khé

B2

2020-2039
2040-2059
2060-2079
2080-2099

26,1153

92|56

6,6

6,3 16,2

13,6 18,8 111

131 |73,5

2591153

9,2 |55

6,1

57153

12,8 117,6| 113

133 |71,5

258152

92|55

5,7

53146

12,1]16,6| 116

135 169,7

25,8115,3

9,2 155

5,4

5,0 42

11,6 /16,0 | 118

137 | 68,5

35.2 |
35,1
35,0 |
35,1

105
106
107
108

12,0
11,5
11,1
10,9

B1

2020-2039
2040-2059
2060-2079
2080-2099

26,1153

9,2 | 5,6

6,5

6,3 6,1

13,6 |18,7| 112

131 |73,4

259153

92|55

6,1

57153

12,8 117,7| 113

132 171,7

25,8 15,2

9,1 |55

5,8

53147

1221169114

133 70,6

2570152

9,1 154

5,5

5,0 143

11,7/16,5| 114

134 70,0

35,3 |
35,1 |
34,9
34,7

105
106
106
106

11,9
11,5
112
10,9

Nén

1980-1999

167 | 113

78,1156,3

71,5

1341136

224 | 373 | 853

836 | 448

2901

627 | 122

A2

2020-2039
2040-2059
2060-2079
2080-2099

171 | 115

79,5156,1

63,2

111114

196 | 346 | 874

866 | 436

174 | 118

80,7 (56,4

59,4

101 | 104

182 1329 | 891

886 | 432

177 | 120

82,5(57,0

55,3

88,4192,6

165 | 307 | 913

913 | 426

182 | 124

84,7(58,0

52,0

77,8(82,5

150 [ 290 | 951

952 | 423

286 |
284 |
283 |
286

631
635
640
654

113
109
105
101

Cing

B2

2020-2039
2040-2059
2060-2079
2080-2099

171 | 115

79,4 56,1

63,2

112 1115

196 | 346 | 874

865 | 436

174 | 118

80,8 [ 56,4

59,1

99,21 103

180 | 327 | 893

8871432

177 1120

82,3(57,0

55,8

89,4193.,9

167 | 310 | 911

909 | 428

180 | 122

83,5/57,5

53,7

82,8|87,6

158 1299 | 931

930 | 426

286 |
284
283 |
284

630
635
640
647

113
109
105
103

Bl

2020-2039
2040-2059
2060-2079
2080-2099

171 | 116

79,6 | 56,1

62,6

1091113

194 | 343 | 876

868 | 435

174 | 118

80,7 56,5

59,5

100 | 104

182 | 329 | 890

8851433

1751119

81,5(56,7

57,7

94,6989

175 1320 | 900

896 | 431

176 | 119

81,9156,9

57,0

92,3196,8

172 13171904

901 | 431

285 |
284 |
284 |
284

631
634
637
638

113
109
107
107

Bing 5. Lwu lwong dinh li éng véi cac tin suit 1%, 5% theo cac kich ban

Tram

Thoi ky

Kich ban A2

Kich bian B2

Kich bin Bl

Qmax (m’/s)

Mikc bién

dbi Q max

so véi kich
ban nén (%)

Qmax (m/s)

Mikc bién dbi

Q max so véi

kich ban nén
(%)

Qmax (m’/s)

Mikc bién doi

Q max so véi

kich ban nén
(%)

1% 5%

1% | 5%

1% | 5%

1% | 5%

1% | 5%

1% 5%

An
Khé

1980-1999

3280 | 2500

2020-2039

3400 | 2600

2040-2059

3530 | 2690

2060-2079

3650 | 2810

2080-2099

3830 | 2930

3,79 | 4,08

7,571 7,76

11,36] 12,24

16,72] 17,14

3280 | 2500

3280 | 2500

3420 | 2610

4,10 | 4,49

3430 | 2610

3520 | 2680

7,26 | 7,35

3470 | 2650

3590 | 2750

9,46 | 9,80

3480 | 2670

3650 | 2800

11,36 | 11,84

3490 | 2680

4,42 | 449

5,68 | 6,12

5,99 | 6,94

6,31 | 7,35

Cing
Son

1980-1999

23400 | 16460

2020-2039

24130 | 16990

2040-2059

25110 | 17710

2060-2079

26310 | 18550

2080-2099

27950 | 19740

3,10 | 3,20

7,28 | 7,56

12,41 12,67

19,441 19,93

2340016460

23400 | 16460

2420017050

341 | 3,57

2427017100

25000(17610

6,85 | 7,01

2465017380

2571018110

9,87 | 10,02

24920 | 17560

26250|18530

12,20 | 12,55

2501017630

3,71 | 3,87

5,34 | 5,60

6,51 | 6,70

6,90 | 7,13
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Bién dbi dong chay so v&i thei ky nén tram An Khé

Bién déi dong chay so v&i thei ky nén tram Ciing Son
(Kich ban A2)

(Kich ban A2)
20 20
10 10 + -5 -
0 0
~ 10 -10 |
IS ~
= 20 4 & 20+----------
-30 -30 -
-40 - 40t -mmmmmmmm
-50 -50
I o vV v Vi X X XX I o v v v v v X XX
@ A2_2020-2039 | -2.35|-1.63|-1.29 | -2.37|-13.02-15.55-15.11 -7.95|-11.29| 1.76 | 1.96 |-4.58|| [0 A2_2020-2039| 2.08 | 2.43 | 1.76 | -0.31|-11.59-17.16-15.69-12.73 -7.12| 2.50 | 3.58 | -2.55
B A2_2040-2059 | -3.12|-2.06 | -1.60 | -3.58|-18.76-21.92-25.22-12.86-16.61| 3.69 | 3.50 |-7.14|| [=A2_2040-2059| 3.84 | 4.32 | 3.41 | 0.25 |-16.88/-24.97-23.06-18.90-11.65 4.51 | 6.03 |-3.58
[ A2_2060-2079 | -3.83 | -2.35| -1.84 | -4.75|-25.04-29.15-36.94-18.99-22.83| 6.23 | 5.56 |-10.36/| |23 A2_2060-2079 | 6.18 | 6.79 | 5.65 | 1.32 |-22.58-33.99-31.66-26.58-17.60 7.09 | 9.24 | -4.86
0 A2_2080-2099 | -3.37|-1.49|-0.94 | -4.52|-30.45-35.43-46.62-24.09-26.7710.49| 8.64 |-12.94 | [mA2_2080-2099| 9.02 | 9.74 | 8.44 | 3.14 |-27.27/-41.96-39.14-32.97]-22.1711.51|13.89 | -5.47

Bién déi dong chay so v&i thei ky nén tram An Khé

Bién dbi dong chay so v&i thei ky nén tram Ciing Son
(Kich ban B2)

(Kich ban B2)
20 20
10 10 |
ol 1A A
— -10 1 - - TEH
S ST =
-20 4 =
-20 | =
-30 - =
40 - B0+ - By - -
-50 | I 1} \ \ VI VIE[VIE|IX X XI Xl -40 | [ n \% \ VI VIE v (IX X XI Xl
® A2_2020-2039 |-2.39|-1.66 | -1.32|-2.34 -13.02-15.22-14.57|-7.87|-11.26 1.75 | 1.94

-4.62 0 A2_2020-2039| 2.02 | 2.38 | 1.71|-0.37|-11.57|-16.75-15.42-12.65/-7.08 | 2.45 | 3.52 |-2.61
B A2_2040-2059 | -3.16|-2.09 | -1.63| -3.68|-19.23-22.67|-26.41-13.37-17.15 3.85 | 3.59 | -7.32

3 A2_2060-2079 | -3.55|-2.18 | -1.67| -4.57 |-24.46-28.55/-36.08-18.26-21.88 5.96 | 5.28 | -9.62
£ A2_2080-2099 | -3.39|-1.79 | -1.27| -4.64|-27.97-32.49-42.41-21.47-24.51| 8.18 | 6.92 |-11.1(

B A2_2040-2059 | 3.99 | 4.47 | 3.54 | 0.31 |-17.29)-25.94-23.94-19.60-12.20 4.67 | 6.16 |-3.64
£1A2_2060-2079| 5.92 | 6.50 | 5.40 | 1.25 |-21.87|-33.23-30.74-25.57-16.75 6.87 | 8.80 |-4.44
(3 A2_2080-2099| 7.55 | 8.20 | 7.00 | 2.26 |-24.87|-38.2(-35.37,-29.56-19.64) 9.16 [11.32| -4.81

Bién ddi dong chay so v&i thei ky nén tram An Khé
(Kich ban B1)

Bién db6i dong chay so véi thei ky nén tram Cling Son
(Kich ban B1)

(%)
(%)

-40
| I n \% \2 VI ViV (X X X Xl
B1_2020-2039 | -2.34|-1.59 | -1.24 | -2.38|-13.31|-15.37/-14.96 -7.96 [-11.75 2.14 | 2.19 | -4.82

| I n \% \4 VI VI (VI {IX X X Xl

0 B1_2020-2039 | 2.31 | 2.69 | 1.97 |-0.27|-12.46-18.42-16.91-13.73 -7.86 | 2.78 | 3.89

-2.80
B B1_2040-2059 | -3.10(-2.07 | -1.61|-3.67|-19.10]-22.54-26.26-13.27-16.84| 3.53 | 3.39 | -6.97 B B1_2040-2059 | 3.84 | 4.30 | 3.41 | 0.34 |-16.70-25.24-23.17-18.87-11.69 4.39 | 5.91 |-3.38
£ B1_2060-2079 | -3.65|-2.41|-1.92 | -4.64|-23.69-28.24-35.26-17.76/-20.37| 4.42 | 4.17 | -8.49 E1B1_2060-2079 | 4.87 | 5.39 | 4.39 | 0.81 |-19.31-29.41-27.01-22.11-14.13| 5.53 | 7.24 |-3.75
& B1_2080-2099 | -3.95|-2.61|-2.10|-5.16|-26.49-32.01-40.84-20.74-22.16| 4.66 | 4.45 | -9.19

(4 B1_2080-2099 | 5.32 | 5.86 | 4.83 | 1.07 |-20.30-31.07-28.53-23.42-15.06| 6.03 | 7.80 | -3.84

Hinh 7. Bién d6i dong chay thang theo céc kich ban

Qmax, 1%, An Khé Qmax, 5%, An Khé

T T T T 0 -
080-1999 2020-2039 2040-2059 2060-2079 2080-2099

080-V99  2020-2039 2040-2059 2060-2079 2080-2099

Hinh 8. Luu luong dinh 1 ting voi cac tan sudt 1% va 5% tai tram An Khé thay di theo cac kich ban BDKH

78 TAP CHi KHOA HOC VA CONG NGHE THUY LO1 SO 13/2013



| KHOA HOC eI :

25

Qmax, 1%, Cling SonI

20 1 -

—A—A2

080-0D99 2020-2039 2040-2059 2060-2079 2080-2099

25

‘Qmax, 5%, Cling SomI

1980-0999 2020-2039 2040-2059 2060-2079 2080-2099

Hinh 9. Luu lugng dinh IG (ng voi cac tan sudt 1% va 5% tai tram Clng Son thay di theo céac kich ban BDKH

IV. KET LUAN

Trong bdi canh ciia bién doi khi hau, trén luu vyc
song Ba, lugng mua mua mua c6 xu hudng ting
dan dén su gia ting dong chay li khién cho tinh
hinh ngap lut & khu vuc ha Iuu c6 kha nang ngay
cang nghiém trong. Nguoc lai, luong mua mua kho
c6 xu hudéng giam dan dén suy giam dong chay
mua can khién cho min cang xam nhép siu vao
trong song.

Mait khac, trén thuc té, tac dong cua BDKH cung
voi qua trinh dién ra cac hoat dong phat trién kinh

TAI LIEU THAM KHAO

té x4 hoi s& 1am gia ting nhu cau st dung nude cua
cac nganh, do do6, kha niang thiéu nudc & mot sd
vung trén luu vuc song Ba ¢ thé s& ngay cang
trAm trong hon, dac biét 1a trong mua kho.

DPé co thé giam thiéu tac dong cia BPKH dén
TNN Iuu vuc song Ba, viéc sit dung va quan ly
hiéu qua TNN luu vuc séng Ba trong thoi gian tdi
la van dé cép thiét. Do viy, can thiét phai day
manh cong tac quy hoach luu vuc song Ba, trong
d6, phai xem xét 1dng ghép van dé thich tmg véi
BDPKH vao cac quy hoach phat trién trén luu vuc.

[1]. Vién Khoa hoc Khi twong Thuy vin va Méi truong, 2010, Béo cdo tong két dy an: “Tac dong cuia bién ddi khi

hau [én tai nguyén nudc va cac bién phap thich tmg”.

[2]. Béo cao tong hop: Dy an “Quy hoach tai nguyén nude luu vye séng Ba”

—TT TVUD & KTMT, BHTL, 2007.

[3]. Bo Tai nguyén va Moi truong, 2012: Kich ban bién doi khi hiu, nwde bién dang cho Viét Nam.
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