
KHOA HOC CONG NGHE 

I\IGHIE1\I CUU DAIXIH GIA AI\ IH HUQMG CUA BIEIV DOI 
KHt H A U DEiXI CHE DO DOIMG CHAY L U U VUC 

SdlMG HOIXIG - T H A I B I M H 

H 6 Vi$t CuemgS Nguyin Xudn Hien^, Van Thi Hang^ 

TOMTAT 
Theo kich ban bien doi khi hau ciia Viet Nam do Bo Tai nguyen Moi tnrcmg cong bd nam 2016, dudi tac 
dong ciia bien doi khi hau (BDKH), cac yeu td khi tuong, khi hau cung nhu che do thuy van, ddng chay 
tren !iru vuc song Hong - Thai Binh dang bi anh huung va se co nhung bien doi trong tuong lai. Trong 
nghien ctiu nay, cac ket qua danh gia cho thay nhiet do tnmg binh nam, Idn nhat va nho nhat tai cac tram 
tren Itm vtrc dlu co xu th i tang d ca 3 nhom kich ban RCP4.5, RCP6.5 va RCP8.5. Cting nhu nhiet do, luong 
bdc hoi trung binh nam tren Itni vuc co xu the tang theo thoi gian, thoi ky 2080-2099 voi kich ban RCP8.5 
cho k^t qua boc hoi tiem nang tang cao nhat Ifen den 20,6% so voi thoi ky 1986-2005, mtic tang bdc hoi tifem 
nang cao nhat cua kich ban RCP4.5 la 13.3%. Ciing voi xu the diln bien ciia nhi^t do va luong boc hoi, lugng 
mira tnmg binh nam tai hau h i t cac tram d lu co xu th i tang so voi lirong mua trung binh nam ciia kich ban 
nIn, chi co rat it khu vtrc ciic bo tren luu vuc co ty le giam. Tuy nhien, miic do tang - giam khong deu giira 
cac mita trong nam, chti y lu lugng mita tang vao miia he, miia thu va giam vao miia dong, mua xuan va ty le 
tang CO su chenh lech kha Idn giua cac tram trong khu vuc. Su bien doi vl cac yeu td khi tuong, khi hau 
dudi tac dong cua biln ddi khi hau se gay ra nhimg tac dong ro ret len qua trinh hinh thanh dong chay tren 
luu vuc ca vl luong Idn tinh chat va quy luat... Bat bao trinh bay cac ket qua tinh toan, danh gia vl tac dong 
cua BDKH anh huong din che do thuy van, dong chay tren luu vuc song Hdng - Thai Binh theo cac kich 
ban RCP4.5 va RCP8.5. Ket qua nghien ctiu cd the tham van de xay dung cac k^ hoach ling pho vm BDKH 
va dmh hudng quy hoach, sir dung hori ly tai nguygn nude trgn luu vuc trong bdi canh bien dot khi hau hi6n 
nay va trong tuong lai. 
Tir khda: Bien ddi khi hau, luong mua. bdc hoi, nhiSt do, dong chay, luu vuc song Hdng - Thai Binh. 

1. MO DAU ph^^ t " ^ " ^^^ *^ • ^^ ^^^ txoMg luu vuc. Muc tieu 
trong nghien ctiu nay la ddnh gia cdc tdc ddng cua 

^ ™ . ' ^ J " " i ™ " ' ' , ; J ^ * i " ^ ! L " : L ' ^ ° ! ! BBKH tm dong chay tren he thdng song HAng -Thai 
Binh theo cdc kich ban nghien cuu gdm: Kich ban nhiing Itm vuc sdng Ion - hen qudc gia ndm tren lanh 

tho ciia 3 nude: Tnmg Qudc, Lao vd Viet Nam. Lim ^ J- i !,• t,- i • u ^„ u' i, tv,-'̂  or^o^ r; „A 
*• , ' , - nong do khi nha kinh trung bmh thap KCP4.5 va 

vuc thuoc phan lanh thd Viet Nam nam tren dia ban T ^ L L - ' . 4 - i i , - i , - i ' i , D/^DO C 
; . , ; , • Kich ban nong do khi nha kinh cao KCPo.o. 2. PHUDNG PHAP, SO LIEU niGHIB\l CUU 

ciia 25 tinh/thdnh, day Id mot trong nhiing vung kmh 
tl quan trong bac nhat ca nuoc, trong do bao gdm cd 
trung tam kmh t l - chinh ti-i - van hda cita cd nuoc vol 2.1. Phuong phap nghien cuu 

trong tam la Thu do Ha Noi. Ung dung md hmh thuy van tham sd phan bd 
Do dieu kien tir nhien cua luu vuc kha phiic tap, Mike NAM de tinh toan va mo phong cdc qud trinh 

hmh thdi luu vuc sdng duoc chia tiidnh hai viing mua - dong chay trfen toan lim vuc sdng Hong - Thai 
chinh vdi vimg thuong lim chii ylu la cac khu vuc dot Binh, bao gom ca phdn luu vuc thuoc lanh tho Trung 
niii. phdn ha luu la dong bdng rdng Ion vdi mang ludi Quoc vd Lao. Tir cac kit qua tinh toan, tien hanh cdc 
sdng ngoi chdng chit. Thien tai bao lu, han ban da va phdn tich, danh gia vl diln bien ctia cdc ylu td khi 
dang xay ra de doa sir phat triln on dinh cua nIn tuong vd thiiy van tren luu vuc theo cdc kich ban biln 
kinh tl. Bien doi khi hau cd thi ddn toi su thay doi doi khi hau. 
che dp mua, che do dong chay, ddn din thien tm cd jyĵ  j^inh NAM la mot md dun tinh toan thuy van 
till khde het hon. Dilu dd se anh hudng rat Ion toi ^ .̂̂ ^g -^^ n̂o hinh Mike do Vidn Thuy luc Dan Mach 

(DHI) xay dimg vd phat tiien tii nam 1982. Trong mo 
\ hinh NAM, mdt luu vuc thanh phan duoc xem la mot 
_ Vien Khoa hoc Thiiy loi Viet Nam ^^^^ ^^ ^^ ̂ ^^ ^j^j^ ^ .̂̂ y ^3^ l̂̂ aî  s^ phan tdn), do 
" Vien Khoa hgc Khf ntong Thtiy van va Bien ddi khi hau 
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do cac thong so va cac bien la dai dien cho cdc gia tri 
duoc trung binh hoa ti-en toan lim vuc. Md hinh tinh 
qud trinh mtra - dong chay theo each tinh lien tuc 
hdm lugng am trong nam be chiia neng biet co tuong 
tdc lan nhau. 

Cau tnic md hmh Mike NAM dugc xay dimg 
tren nguyen tdc cac b l chiia theo chilu thdng dting 
vd cdc be chiia tijyen tinh, gdm cd 5 b l chiia theo 
chilu thdng dung, hinh 1. 

2.2.2. Phan chia luu vuc tinh toan 

Can cti vdo mang ludi tram thtiy van, ban do su 
dung nuoc vd ban do dia hinh DEM, toan bg Itm vuc 
sdng Hong - Thai Binh dugc chia 1dm 85 Itm vuc bo 
phan (Hmh 2). Cdc luu vuc bg phan thugng luu tdi 
tram luu lugng de hiiu chinh vd kilm dmh mo hinh, 
nhu sau: 

- Phan Trung Qudc bao gom 25 luu vuc bo phan: 
Thuong lim sdng Da (8 luu vtrc), thugng liru song 
Thao (11 Itm vuc) vd thugng luu song Lo - Gam (6 
Itm vuc). 

- Thismg luu thudc Viet Nam bao gdm 36 luu 
vuc bd phan: Song Dd (11 luc vuc), sdng Thao (5 luu 
vuc), song Ld - Gam (15 Itm vuc), song Cdu (1 Itm 
vuc), song Luc Nam (1 luu vuc), sdng Thuong (1 lim 
virc) vd sdng Ddy (2 lim vuc). 

- Phan ha luu duoc chia thanh 24 luu vuc: Hinh 1. M6 ta cdu tnic cua mo hinh NAM 

2.2. Dii liSu dau vao cua md hinh 

2.2.1. Sd heu khi tuong thiiy van 
So' lieu khi tugng: Bao gom sd lieu cua 68 tram 

mua vd 18 tram bdc hoi tren todn luu vuc song Hdng 
- Thai Binh, gom cdc tram tai Viet Nam va dia phan 
Trung Quoc. 

Sd lieu thuy van: Sd lieu luu luong trung binh 
ngdy ciia 16 tram thuy van chinh tr&n he thong sdng 
dugc thu thap de 1dm co sd cho hieu chinh va kilm 
dinh mo huih. Hinh 2. Bdn do phdn chia cdc liru vuc thdnh phdn 

Vi til cdc ti-am khi higng, tiniy van dugc die hien ^^^ ^ ^ 1"« ™c sdng Hdng - Thdi Binh, Bao gdm cd 
trong hmh 2. p h ^ ^*'" ^ ^ fhudc Trung Qudc vd Lao 

2.3. Hifiu chinh vd k i ^ djnh md h k h 

Bang 1. Kit qua hiiu chinh vd kilm dinh m6 hinh NAM ciia luu vuc song H6ng - Thdi Binh 

fed cdc tram thiiy van chinh 

TT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Tram 

Lai Chau 
TaBli 

Yen Bai 
Bao Yen 
Dao Diic 

Chiem Hoa 
Gh^nh Ga 
Vu Quang 
Thac Bum 

Chu 

Hlfeu chinh 
NASH 
0,80 
0,86 
0,86 
0,78 
0,78 
0,87 
0,91 
0,92 
0,87 
0,90 

WBL(%) 
0,8 
3,7 
2,4 

1,1 
1,9 
1,2 
2,7 
1,4 
1,0 
2,8 

Kiem dinh 
NASH 
0,91 
0,93 
0,85 
0,81 
0,81 
0,84 
0,92 
0,91 
0,90 
0,84 

WBL(%) 
7,7 
1,2 
3,5 
1,4 
0,4 

6,1 
0,4 
4,3 
12 
2,0 
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Su dung chudi sd lifeu hi nam 1986 den nam 1995 
hiiu chinh thdng sd mo hinh va chudi so lieu tii 1996-
2005 kilm dinh md hinh. Sit dung phuong phdp thii 
sai dl do tim bd thong sd cho cdc lim vuc. Diing chi 
tieu NASH dl ddnh gid tinh phii hgp cua ket qua giiia 
tinh toan vd thuc do. Kit qua danh gia chi sd NASH 
md hinh dugc trinh bay d bang 1, 

3. DAniH GIA TAC B O N G CUA BIEN flbl KHI HAU DEN DDNB 

CHAY LUU VUC SONG HONG - THAI BHUH 

3.1. Tinh toan cg-p nhat kich bdn BDKH 2016 cho 
luu vuc 

3.1.1. Didn bien ve nhiet do 

Kit qua phan tich nhiet do trung binh nam. Ion 
nhat va nho nhat tai cdc tram tren lim vuc song Hong 
- Thai Binh (Hinh 3) dlu co xu thi tang a ca 2 kich 
ban biln d6i khi hau, tuy nhien mtic tang giiia cdc 
miia trong nam khong cd su thay dot nhieu. Kit qud 
tinh toan thing k€ su thay ddi nhiet do cho thay: 

- Nhiet dd trung binh nam: Vdi kich ban RCP4.5, 
nhilt dd trung binh nam tang tir 0,6-0,7% (thdi ky 
2016-2035) den 1,7-1,8% {thbi ky 2046-2065) va tang 

manh tir 2,3-2,6% vao thdi ky 2080-2099. Nhiet do 
trung binh nam ctia kich ban RCP8.5, co xu thi tang 
khd manh, tang tir 0,9-1,1% thdi ky 2016-2035 va din 
tiidi ky 2080-2099 nhiet do tiling binh nam tang 
manh tii 4,0-4,5%. 

- Nhiet do Ion nhat nam: Kich ban RCP4.5, nhiet 
do Ion nhat nam tang dao dong tii 0,7-0,8% thdi ky 
2016-2035 den 1,9-2,2% tiidi k^ 204&-2065 vd tang 
manh tu 2,6-3,0% vao thdi ky 2080-2099. Kich ban 
RCP8.5, nhiet do Idn nhat nam cd xu thi tang khd 
manh tu 1,1-1,4% thoi ky 2016-2035 vd den thoi ky 
2080-2099 nhiet do Idn nhat nam tang manh tit 4,3-
5,1%. 

- Nhiet do nho nhat nam: Kich ban RCP4.5, nhiet 
do nho nhat nam tang tii 0,5-0,6% (tiidi ky 2016-2035) 
din 1,6-1,8% (2046-2065) va tang manh tu 2,1-2,3% vao 
then ky 2080-2099. Kich bdn RCP8.5, nhiet dd nhd 
nhat nam cd xu the tang khong Ion so vdi kich ban 
RCP4.5, tang tii 0,9-1,1% thoi ky 2016-2035 vd den 
thoi ky 2080-2099 nhiet do nho nhdt nam tang tir 3.9-
4,3%. 

j Yen Bai | 

0-2005 2016-203; Ih6,l?f :(>46-2065 2080-2029 

TnuiEi .Ai K i e u | 

1 —•—RCP4 5 1 
1 —*~RCP3 3 1 

* ^ 

1980-2003 2016-2035 2046-2065 2080-2099 
Thdiky 

30 

28 

24 

22 

30 

G 26 

24 

23 

21 

§ 19 

17 

Ijfei^uthJ 

—»--RCP4 5 1 .-"' "* 
—*—RCP8 3 1 .^- '- '^ .,* 

, S S 5 ^ ^ ^ ^ 

1980-2005 2016-2035 2046-2065 2 0 5 0 - 2 0 ^ 
ThOTky 

iHaNo! I 
1 ...^— E.CP4 5 . . - - - ' ' ^ 
1 —*—ECPS5 *-''^^^———"^ 

» - - ^ = = ^ 

1930-2005 2016-2035 2046-2065 2080-2099 
Thciiky 

1 Ly Tien Bi- \ 

1 --*—RCP4 5 1 ^^• 
\ ^*—RCP3.5 1 „ - ^ 

_ ^ - - " ^ 
. ^ . . — • * ^ 

1930-2005 2016-2035 2046-2063 2080-2099 
Thai ky 

Hinh 3. Su gia tang nhilt dp trung binh nam cua kich ban BDKH so vdi kich ban nen tai mdt so tr^m ti-ln 
song Hdng - Thai Bmh 
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3.1.2. Diin bien boc hoi aim nang ky 2080-2099, miic tang boc hoi bit dau co su khac 
„- , , . - . - , . . . . , , , biet. Cu the, thoi ky 2080-2099 kich ban RCP8.5 cho 
Cung nhu nhiet do, lugng boc hoi tning binh , .; ; . . , . . ' . ., u--. i- AA,. 

- , . , , ....,_ ., .... . . „ ket qua hoc hoi tiem nang tang cao nhat len den 
nam tren luu vuc CO xu the tang theo thoi gian. Nhu „.,,,„; , ,..,...,. ^.Z.^ . . . U-- i -..^^ 
K- o • 1, t ^ .4-.1,- l u i . - . .^ . 20,6% so vm thoi ky 1986-2005, muc tang boc hoi tiem 
bang 2 va hmh 4 da thong ke, boc hoi Hem nang cua _ , .• . , 11. • t>/-D< c i • 13 QO; 
o . i , - i - . i - ' o i u u ' 11 . ' . . ... . . . . nang cao nhat cua kich ban RCP4.5 la 13,3%. 
2 thoi ky dau ca 2 kich ban kha tuong dong, den thoi 

Bang 2. Luong b6c hoi hem nang vi ty 16 thay d6i W tai mOt sd fram theo cic kich ban BDKH trta luu vuc 
song H6ng - Tliai Binh 

Kich ban 

Thoiky 

Tong luong boc 1 
Son La 
Lai Chau 
Bac Ha 
YSn Bai 
Ha Giang 
Tuyen Quang 
Bac Giang 
Hoa Binh 
Bac Can 
Hai Duong 
PhuLy 
Ha Noi 
Trung Al Kieu 
Ly Tien Do 
Nguyen Giang 
Man Hao 

Nen 

1986-2005 

oi nam (mm^ 
1373,2 
1453,7 
1087,9 
1228,2 
1290,3 
1269,7 
1205,7 
1308,1 
1289,7 
1165,3 
1178,1 
1216,2 
1187,4 
1201,3 
1175,8 
1178,5 

RCP4.5 

2016- 2035 

1406,9 
1486,9 
1116,4 
1257,7 
1329,2 
1322,9 
1236,8 
1335,6 
1329,5 
1197,2 
1209,9 
1250,5 
1218,8 
1234,4 
1195,2 
1202 

2046-2065 

1452,1 
1537,2 
1178,2 
1324,5 
1367,2 
1388,7 
1286,9 
1379 
1368 

1239,8 
1246,3 
1297,8 
1274,4 
1297,7 
1253 

1260,5 

2080-
2099 

1473,8 
1564,3 
1218,9 
1366,7 
1404,9 
1438,2 
1322,1 
1415,3 
1407,8 
1274,6 
1266,8 
1334,7 
1298,2 
1320,5 
1284 
1295 

RCP8.5 

2016-2035 

1434,6 
1523,5 
1159,7 
1297,5 
1349,1 
1356,3 
1260,7 
1366,4 
1351,4 
1211,9 
1222,4 
1270,1 
1241,1 
1257,4 
1227,7 
1236,1 

2046-2065 

1464,5 
1546,2 
1195,7 
1344 

1393,8 
1415,5 
1299,0 
1406,1 
1389,8 
1255,5 
1254,4 
1313,4 
1291,2 
1306,8 
1274,1 
1277,2 

2080- 2099 

1556,1 
1642,5 
1297,5 
1461,5 
1510,3 
1531,7 
1401,9 
1501,8 
1501,5 
1345,1 
1329,7 
1405,9 
1499,9 
1381,5 
1342,1 
1347,8 

Ty le thay ddi (%) 
Son La 
Lai Chau 
Bac Ha 
Yen Bai 
Ha Giang 
Tuyen Quang 
Bdc Giang 
Hoa Bmh 
Bac Can 
Hal Duong 
PhuLy 
HaNoi 
Tru ngAi Kieu 
Ly Tien Do 
Nguyen Giang 
Man Hao 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2,5 
2,3 
2,6 
2,4 
3,0 
4,2 
2,6 
2,1 
3,1 
2,7 
2,7 
2,8 
2,6 
2,8 
1,6 
2,0 

5,7 
5,7 
8,3 
7,8 
6,0 
9,4 
6,7 
5,4 

6,1 
6,4 
5,8 
6.7 
7,3 
8,0 
6,6 
7,0 

7,3 
7,6 
12,0 
11,3 
8,9 
13,3 
9,7 
8,2 
9,2 
9,4 
7,5 
9,7 
9,3 
9,9 
9,2 
9,9 

4,5 
4,8 
6,6 
5,6 
4,6 
6,8 
4,6 
4,5 
4,8 
4,0 
3,8 
4,4 
4,5 
4,7 
4,4 
4,9 

6,6 
6,4 
9,9 
9,4 
8,0 
11,5 
7,7 
7,5 
7,8 
7,7 
6,5 
8,0 
8,7 
8,8 
8,4 
8,4 

13,3 
13,0 
19,3 
19,0 
17,0 
20,6 
16,3 
14,8 
16,4 
15,4 
12,9 
15,6 
26,3 
15,0 
14,1 
14,4 
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HrtNoi l I 
- S - R C P 4 5 

—• - RCP8 5 

.̂ -̂'' i " 

1 

1 

1 V g a y m O l a i i g 

- • — R O W S 

- e — R C P 8 5 ^ 

20 

< 1 0 

5 

ITinfiiOuiuis 
FCP4 5 

RCP8 5 1 

1 
1985-2005 2016-2035, .^046-2065 

20 

15 

5 

I H I U D H O I I 

- • ~ R C P 4 5 

RCPfc 5 
P 

. -. . ? 

2080-2099 

- - ' ^ " • ' 

1985-Z005 2016-203^^^.,jj2Q46-2L't.5 

20 

15 

^ 10 

< 5 

llMiiiiHiio 

RCP4 5 

RCP8 5 

i---

2080-2099 

..--

1986-2005 2016-2035 2046-2065 
Th^i ky 

2080-2099 

Hinh 4. Thay ddi luong b6c hoi 00 theo cdc kich ban 1 

3.1.3. Didn bien luong mua 

Nbin chung, luong mua trung binh nam tai hdu 
bit cdc tram deu co xu thi tang so voi luong mua 
trung binh nam cua kich ban nen, chi co rat it tram 
CO ty le giam. Tuy nhien, ty le tang - giam khong dlu 
ti-ong cac miia trong nam, chu ylu luong mua tang 
vao miia he, miia thu va giam vdo miia dong, miia 
xuan va ty le tang dao dong chenh llch khd Ion giira 
cac tram trong khu vuc (Hinh 5). 

- Xet luong mua trung binh nam timg thoi ky, so 
vol thoi ky nen, luong mua trung binh nam cac thoi 
ky CO xu the tang ro ret, tuy nhien, ty le tang giiia 

so tram khi tugng trIn luu vuc s6ng Hong-Thdi Binh 
thoi ky 2016-2035 so voi thoi ky nen tai mot so ti-am 
khong Ion, nhilu tram luong mua chi tang tic 1,5-3%, 
dac bilt la kich ban RCP8.5 ty le luong mua con gidm 
so voi thoi ky nIn tai mot so tram, nhu: Sin Ho, Hd 
Giang, Bac Ha, Bdc Quang. Ty le luong mua cua 2 
thoi ky sau co xu the tang nhanh hon so voi thoi ky 
fru'oc. Cu the, thai ky 2046-2065, ty le mua tang dao 
dong fir 5-20%, thoi ky 2080, ty le tang tir 9% den gdn 
30% so vol thoi ky nen ciia kich ban RCP4.5. Con b 
kich bdn RCP8.5, ty le ndy tiiong ung Id 3-20% vd 9 
den gan 33%. 

25 

20 

C? 15 

^ 10 

5 

0 1 

|Lm Ciiau | 

- • • - RCP4 5 

- RCP3 5 

1986-2005 2016-2035 2046-2065 2080-2099 
Thai ky 
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30 

25 

20 

1" 

Ti!\ciii,tu;uii: | 

- - RCP4 i 

P.CP-:; 

^ 10 ! 

0 ' 
1986.2005 20!r, 20J5 

Th: 
20 

10 

L> Tieji Do 1 

—•— RCP4 5 
—*~RCP8 5 

^ 0 -

-10 

1986 -2 

..MO-..jr_, 

305 2016-2035 2046-2065 
Thoiky 

—1 
1 

_^^^ 

2030-2099 

1 

2080 2099 

I 20 

10 

0 

/ 
^ 
6-2005 2016-2035 2046-2065 2080-2099 

Thoiky 

Hinh 5. Miic fhay doi luong mua trung binh nam thoi ky tuong lai so voi thdi ky nIn tai cdc tram tr&n luu 
vuc s6ng Hong - Thdi Binh 

- Ve mua mua, lupng mua co xu thi tang 6 hdu 
hit cac thdng miia mua cua ca 2 kich ban, dac biet 
tang manh vdo cac thang miia he (Vl-Vin) va giam 
vao cdc thdng cudi cua miia mua (tiiang DC, X, XI). 

- Vl luong mua miia kho, luong mua co xu thi 
gidm vdo cdc thdng miia dong (XII, I, II) va xuan (II-
rV). O thoi ky 2016-2035, xu thi gidm so voi thoi ky 
nen dao dong khoang 1,0 din 7,0% cua kich ban 
RCP4.5, va giam manh tir 5-10% cua kich ban 
RCP8.5 vd luong mua cdc thang mua dong co xu thi 
giam it hon luong mua cdc thdng miia xuan. Den 
thoi ky 2080-2099, thi luong mua ciia cac thdng mua 
kho CO xu the tang len tai mot s6 tram va tai mot so 
tram luong mua cung giam it hon so v6i thoi ky 
2016-2035. 

3.2. Tdc ddng cua BDKH din che do dong chay 
tr^n liru vuc 

Dong chay din cac tram thuy van vd cdc luu vuc 
bo phan trIn song Hong -TTidi Binh duoc tinh tbeo 2 
kich bdn bien doi khi hau RCP4.5, RCP8.5 va m6i 
kich ban duoc tinh cho cdc thoi ky: nIn 1986-2005, 
2016-2035, 2046-2065 va 2080-2099. 

3.2.1. Ddngchaynam 

Tong dong chay nam tren toan he thong song 
Hlng-lhdi Binh co xu thi biln doi kha ro tai cac 
tram 6 ca 2 kich ban so voi thdi ky nIn. Tuy nhien, su 
bien doi dong chay nam tren timg nhdnh song co su 
khac biet (Bang 3,4 vd hinh 6). 

Thoi ky 2016-2035: Tai tram Ghlnh Gd tren sdng 
Ld, dong chay tnmg binh nam tang khoang 30 din 
60 mVs (tuong duong 4,8-7,6%); tai tram Ta Bu tren 
sdng Da, tang d kich bdn RCP 4.5 khoang 76mVs 
(tuong limg xap xi 4,9%) nhung lai giam ddi vdi kich 
ban RCP8.5; tai tram Yen Bdi tren sdng Thao, gidm 
khoang 26 mVs tuong duong 3,7% b kich bdn RCP4.5 
nhung lai tang khoang 63 m'/% tuong ducmg 8,6% d 
kich ban RCP8.5; tren song Cdu, tai tram Thac Budi, 
dong chay trung binh tang khoang 6 den 13 m^/s 
tuong duong 9-21% so vdi Ihdi ky nIn. 

Thdi ky 2080- 2099, luu luong tiling binh tai tram 
Ghlnh Ga tang tij 80-110 mVs (khoang 10,6 din 
14,4% so vdi thdi ky nIn); tai tram Ta Bii tang tit 240-
420 mVs (tuong duong khoang 15-27%); tai tram Yen 
Bai ddng chdy trung binh tang tir 30-60% so vdi thdi 
ky nIn (biong duong khoang 4-8 m^/s); ddng chdy 
trung binh tai tram Thdc Budi tang khoang 20 mVs 
(khoang 30 din 40% so vdi thdi ky nen). 
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Bing 3. IJipng mua-bdc hoi t i t o nang-lop dong <My cua cAc Iran trfa cac Imi vuc ling vol ca^ 

Thoiky 1986-
2005 

RCP4.5 
2016-
2035 

2046-
2065 

2080-
2099 

2016-
2035 

2046-
2065 

2080-

2099 
Mua (mm) 1653 1791,7 
Bdc hoi hem nang (mm) 1257,7 1366,7 
Lop dong chay (mm) 953,4 1055 

1461,5 

Chita 
Mua (mm) 
Hoc hoi ht̂ m nang (mm) 1438,2 
Lop dong chay (mm) 734,6 
Mua (mm) 1589,1 
Bdc hoi tiem nang (mm) 1236,8 1322,1 
Lop dong chay (mm) 661,6 749,5 

Dao 
Mua (mm) 1200,6 1285,9 
Boc hoi tiem nang (mm) 1404,9 1349,1 
Lop dong chay (mm) 

Ghenh 
Ga 

Mira (mm) 1548,6 
Boc hoi hdm nang (mm) 1438,2 
Lop dong chay (mm) 909,3 934,4 885.7 
Mua (imn) 2032,6 1971,5 

Chau 
Bdc hoi tiem nang (mm) 
Lop dong chay (mm) 1261,3 1089,6 
Mua (mm) 1917,5 1932,5 
Bdc hoi tiem nang (mm) 1373,2 1406,9 
Lop dong chay (mm) 1042,5 

Thac 
Buol 

Mua (mm) 1620,8 
Bdc hoi hem nang (mm) 1229.5 1259,7 
Lop ddng chay (mm) 
Mua (mm) 1614,9 1697,8 1601,9 

Quang Bdc hoi hem nang (mm) 1257,7 
Lop ddng chay (mm) 939,4 909,3 

Mua (mm) 917,4 920,3 
Bdc hoi ti^m nang (mm) 1228,2 
Lop ddng chay (mm) 479,7 

Kich 
ban 
Nen 

RCP4.5 

RCP8.5 

Bang 

Thoiky 

1986-2005 
2016-2035 
2046-2065 
2080-2099 
2016-2035 
2046-2065 
2080-2099 

i.ms6 
Lai 

Chau 
0,55 
0,57 
0,60 
0,58 
0,55 
0,59 
0,60 

ddng chav nam c^c tram trdn luu vuc sdnj 
Ta 
Bii 
0,54 
0,59 
0,57 
0,56 
0,54 
0,57 
0,57 

Yen 
Bai 
0,52 
0,52 
0,51 
0,50 
0,59 
0,55 
0,50 

Bao 
Yen 
0,56 
0,58 
0,58 
0,59 
0,55 
0,57 
0,58 

Dao 
Dire 
0,47 
0,48 
0,48 
0,48 
0,49 
0.47 
0,44 

Chiem 
Hda 
0,51 
0,51 
0,5 
0,51 
0,56 
0,53 
0,5 

J Hdng-Thai Binh 
Ghdnh 

Ga 
0,53 
0,55 
0,53 
0,53 
0,57 
0,56 
0,53 

Vu 
Quang 

0,54 
0,55 
0,54 
0,54 
0,57 
0,56 
0,54 

Thac 
Budi 
0,54 
0,58 
0,58 
0,59 
0,56 
0,59 
0,59 

Chu 

0,46 
0,42 
0,42 
0,38 
0,47 
0,46 
0,44 

H4 thdng sdng Hdng - Thai Binh la su tap hop ddng chay cung cd su bien thien theo khong gian va 
ciia nhieu sdng Idn khac nhau. Do dd, su phan bd thdi gian theo timg kich ban bien ddi khi hau. K6t 
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qud cho thay, xu thi bien doi dong chay trung binh 
nam thay doi tang hay giam so vdi thdi ky nIn la phii 
hop vdi su thay doi ciia luong mua va bdc hoi tren 
luu vuc ciing nhu su bien doi theo timg thdng trong 
nam theo cac kich bdn khac nhau. 

3.2.2. Ddng chay mua Id 

Tren cdc lim vuc sdng, ddng chay miia lu cdc 
kich ban biln doi khi hau dlu co xu tbi tang so vdi 
kich ban nIn, ddng chay miia lu kich ban RCP8.5 co 
xu thi tang Idn so vdi kich bdn RCP4.5. mot sd tram 
cd dong chay tnmg binh miia lu kich ban RCP4.5 Idn 
hon ddng chay miia Iii kich ban RCP8.5 nhu tram Lai 
Chau, Dao Due. 

Thdi ky 2016-2035: So vdi thdi ky nIn, dong chdy 
trung binh miia lu tinh toan tai cac tram tang len 
trong khoang tir 3 din xap xi 27%. Luu lugng trung 
binh miia Iii tai tram Yen Bai theo kich ban RCP8.5 
tang 15%, tai tram Ta Bu lang 2,3%, tai tram Vu 
Quang tang 10,7% so vdi thdi ky nIn. Miic tang ciia 
dong chay lu tuong ung vdi kich ban RCP4.5 tai 3 
tram Yen Bai, Ta Bu va Vu Quang la 1,4%, 9,6% vd 
14,8%. 

Thdi ky 2080-2099: Luu luong ddng chdy lii tang 
kha rd so vdi thdi ky nIn cung nhu su khac biet Idn 
trong kit qua tinh toan theo cdc kicb ban. Theo do, 
kich ban RCP8.5 cho ddng chdy trung binh miia lu 

Th;iv (loi done rl'ii'*' train CliieinHoa 
KKhbJin'-ECP4,5 

-2005 201i5-2035 2046-2065 Z080-2099 

-MJalfl •• Muakiet NSm 

Tiia\ (lonloiiafln^ ti.iioL 
KKlibnEi-ECP45 

-2005 2016-2035 2046-2065 2OS0-2099 

•—Mijalu -*—Miakiet Nam 

tang nhanh nhat. Tai ti-am Yen Bdi, Ta Bii vd Vu 
Quang tang 12,5%, 36,1% va 25,3%. Kich ban RCP4.5 
cho kit qua ddng chay trung binh miia lu thdp hon 
Idn luot Id 7,8% tai Yen Bdi, 21,4% tai ti-am Ta Bii va 
19,9% tai Vu Quang. 

Xlt phan phoi ddng chdy ti-ong nam, ddng chay 
mua lu cd xu hudng giam vdo thdng ddu mua (tiidng 
V), nhung sau dd gia tang manh vdo cac thang giua 
miia lu (thang VI, Vll, VIII, IX); vao thdng cuoi miia 
lu CO su thay doi khac biet giiia cdc luu vuc sdng, cd 
luu vuc gidm nhe va cd luu vuc tang khdng dang ke. 

3.2.3. Ddng chay miia kiet 

Trong mua can, luu lugng trung binh cua mot so 
thdng cua cdc thdi ky co xu the tang len so vdi kich 
ban nIn, ngugc lai mdt sd thang co xu the gidm. Tuy 
nhien, cdc thang co su gia tang khdng Idn, do dd, luu 
lugng trung binh miia kief cd xu thi giam theo cac 
thdi ky vdi muc dp khde nhau giiia cdc nhdnh sdng: 

Tbdi ky 2020- 2035: Theo kich ban RCP8.5, dong 
chdy trung binh miia can tinh tai tram Yen Bdi giam 
7% so vdi thdi ky nIn; tram Ta Bii ddng chdy trung 
binh mua can giam 10,6% so vdi thdi ky nIn; tram Vu 
Quang tren song Ld luu luong trung binh miia can 
gidm 12,8% so vdi thdi ky nen. Miic giam tuong ling 
theo kich ban RCP4.5 la 16% tai tram Yen Bai, 11,1% 
tai tram Ta Bii va 10,8% tai tram Vu Quang. 

30 

^ 20 

o !o ^ 
o 

0 

Tli.iv a6i dong chav nam CluemHon 
K!thban-RCP8.5 

_-.—^J 
^^^^^^^gjsrss*^^* 

1986-2005 2016-2035 2046-2065 2080-2099 

—•—Mtlalfl —«—Muakilt ---Nam 

Thay doi dong chiiv ti amLai ('linii 
KichGaii-'RCP8 5 

1986-2005 2016-2035 2046-2065 2080-2099 
—•—Miialu —*—Mijakiet —•—Nim 
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Tliayaoidoî diaytramYeiiBai 
Kidibaii-RCP45 

1986-2005 2016-2035 2046-2065 2080-2099 

—•—MJalu —*—Muakiet —<»--Nam 

Hinh 6. Su thay d6i ddng chdy trung binh nam, miJia 
h§ thong sdng 

Tbdi ky 2080-2099: Theo kich ban RCP8.5, ddng 
chay trung binh miia can tai Yen Bdi gidm 2,8% so 
vdi thdi ky nIn. Luu vuc sdng Da, tai tram Ta Bii, 
dong chay trung binh miia can tinh todn tuong ung 
giam 4% so vdi thdi ky nIn. Tren luu vuc sdng Ld, 
tai tram Vu Quang giam 4,3% so vdi thdi ky nen. 
Miic gidm tuong ling theo cdc kich ban RCP4.5 la 
5,3% tai ti-am Yen Bai, 5,7% tai ti-am Ta Bu, 6,1% tai 
tram Vu Quang. 

Dong chdy miia kidt, cd xu hudng chung Id gidm 
dan tir giiia miia kief den cudi miia kiet, gidm manh 
nhat vao cac thang cudi (thdng II, 111), cdc thdng 
chuyin tilp tii miia kiet sang miia lu (thdng W, V) 
giam nbe khIng dang kl . 

4.ieLUAN 

Kit qua nghien ciiu vdi cdc kich ban BDKH nam 
2016 ddi vdi song Hong - Thdi Binh cho thay, lugng 
mua tnmg binh nam co xu the tang, do lugng mua 
tang nhilu vao miia he vd thu, gidm nhe vdo mua 
dong va miia xuan. Lugng mua tang manh nhat vao 
cac thang VI-VIII vd giam manh vao cac thang XII, I, 
II. Lugng mua trung binh thdng cd the tang tir 9% 
den 33% ddi vdi kich ban RCP8.5 vd tang tir 9% din 
20% ddi vdi kich ban RCP4.5. Lugng bdc hoi tilm 
nang tang manh theo cdc kich ban biln doi khi hau. 
Lugng boc hoi tang manh nhat theo kich ban 
RCP8.5, tai cac tram cd xu the tang manh vdo thdi 
ky 2080-2099. 

Su biln doi ve lugng mua vd bdc hoi tac ddng 
dang ke din su phan phdi cdc dac trung ddng chay 
ti'ong nam theo hudng tieu cue hon, vl miia mua, lu 
lut vdn da khde het lai cd chilu hudng khoe liet hon, 
trong khi dd vao miia khd, thieu nude cho sdn xuat 

Thay doi dong diay ti am Yen Bai 
Kidiban-RCPa? 

1986-2005 2016-2035 2046-2065 2080-2099 

—s—MiJalu ^fc-Miia kiet —v- Nam 

Ifl vd miia can so vdi kich ban nIn ciia mdt s6 tram ti-ln 
H6ng-Thai Bmh 

vd bao ddm mdi b-udng, ddng chdy lai cd xu thi suy 
gidm. 

VI miia lu, dong chay lu tang len tbeo cdc kich 
ban bien doi khi hau d tat ca cac kich bdn BDKH. Su 
gia tang Idn nhat Id d kich bdn RCP8.5. 
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RESEARCH INFLUENCE EVALUATION ASSESSMENT OF CLIMATE CHANGE FLOWING LCsE OF 
HONG RIVER - THAI BINH RIVER BASIN 

Ho Tiet Cuong, Nguyen Xuan Hien, Van Thi Hang 
Summary 

According to tbe cbmate change scenanos constmcted for Vietnam by tbe Ministry of Natural Resources 
and Envu-onment in 2016. meteorological and climatic fectors as well as hydrologlcal processes and flow 
regune in tbe Red - Thai Bmh river basin are severely affected and will be intensified in tbe future. In this 
study, results also show tbat tbe annual mean, maximum and minimum temperatures at all stations in the 
basin tend to mcrease with all three scenanos of representaUve concentration pathway (RCP4,5. RCP6.5, 
and RCP8.5). Similar to tbe temperature, the annual mean evaporaUon m the basin depicts the same trend; 
the highest potential evaporation projected using scenario RCP8.5 and RCP 4.5 for the period (2080-2099) 
will increase 20.6% and 13.3%, respectively, relative to die baseline climate (1986-2005). Along widi the 
increasing trends of temperature and evaporation, the annual mean rainfall at most stations seems to 
increase in comparison with that tn the baseline climate, except a few areas that project decreases in the 
rainfall. However, the increase or decrease of rainfall is not consistent among seasons, rainfall mainly 
increases in the summer and autumn and on contrary decreases in winter and spring. The increases in 
rainfall are quite different from place to place. The variation of meteorological and chmabc factors under the 
impact of climate change will cause significant influences on runoff generation processes across the river 
basin in terms of quantity, charactensUc, and flow regime. The paper presents the assessment results of 
climate change impacts on hydrological processes and flow regime in the Red - Thai Binh river basin based 
on the scenanos RCP4.5 and RCP8.5. The resuhs can be considered as an useful reference for developing 
action plans to respond to climate change and guiding a master plan for efficient use of water resources in 
the basin under the changing climate. 
Keywords: Climate change (CC). rainfall, evaporation, temperature. How. Hong -Thai Binh nver basin. 
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