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Tém tit:
Bdo cdo nghién ciru danh gid tac dong ciia Bién doi khi hdu (BDKH) t6i ché dg thuy van trén
heu viee séng Huwong dwa trén kich ban BDKH ciia Uy ban Lién chinh phii vé BDKH (IPCC)
va dwoc B6 Tai nguyén & Moi truong céng bo cho Viét Nam. Bdo cdo da nghién ciru tinh
todn chi tiét hod kich ban bién déi mira va boc hoi cho luu viee séng Hwong tir 2020 dén 2100
bang cdc cong cu thong ké (MAGICC-SCENGEN, twong quan tuyén tinh), tir do sir dung cdc
mé hinh thuy vin dé mé phong dong chay trén luu vue. Tir két qua mé phong, phén tich cho
thay ché dg thuy van trén luu vuee thay doi do tac dong ciia BDKH nhu leong dong chay nam
c6 kha nang tang lén t6i xdp xi 8% & thoi ky 2080-2099, dong chay chu yéu tdp trung tang
manh trong ba thang mua i la thang IX, X va XI, cac thang con lai déu tang khong Ion hodc
giam. Két qua nay phii hop voi cac nghzen ciru khac cho thdy kha nang ing dung 16t ciia cdc
cong cu nay trong. bai todn chi tiét hod cdc mé hinh khi hdu trén thuc té.
Tir khoa: Bién déi khi hiu, lwu vuc séng Hwong, ché dp thuy van, chi tiét hod

1. PAT VAN PE

Bién d6i khi hau (BPKH) dd va dang dién ra trén pham vi toan cau va 1a mot thach
thire 16n ddi véi moi trudng thé gidi trong d6 c6 Viét Nam. Biéu hién cha yéu cua bién ddi
khi hiu 1a sy néng 1én trén toan ciu ma nguyén nhan chinh bit ngudn tir sy phét thai qua mirc
vao khi quyén céc chat khi nha kinh do hoat dong kinh té ctia con ngudi. Kéo theo sy ting 1én
cua nhiét do toan cau la nhitng bién dong manh mé ctia lugng mua va sy gia tang cac hién
tugng khi hau, thoi tiét cuc doan nhu 1 lut, han han, myc nudc bién dang...

Luu vyc song Huong nim & ving kinh té trong diém mién Trung, thuong xuyén chiu
nhiéu tac dong cua cac hién tuong lién quan dén bién d6i khi hau nhu Iii lut, bio va ap thap nhiét
d6i. Bién d6i khi hau s& lam thay ddi ché d6 dong chay trong sOng, tang nguy co ngdp lut, han
han, xAm nhap mdn va nhiéu anh huong ti€u cye khac, tac dong xau dén phat trién kinh té- xa hoi
va moi truong cua tinh Thira Thién Hué.

Véi dic diém riéng biét va tim quan trong cta luu vuc séong Huong nén nhitng nim
qua da c6 mot s6 nghién ciru lién quan dén danh gia tac dong cua bién doi khi hau dén tai
nguyén nudc song Huong nhung chi méi bude dau ¢ mic nghién ctru dinh hudng cac giai
phap tng pho voi BDKH, mét s6 nghién ctru tap trung vao tac dong cia myc nude bién dang
dbi voi viing ven bién, chua di sdu vao dénh gia tac dong dén tai nguyén nudc va ché do thuy
van cua toan luu vye. Chinh vi vay, bao cdo nay nghién ctru danh gia tac dong ctia BDKH tdi
ché d6 thuy vin cua luu vuc séng Huong st dung cac cong cu md hinh toan thuy van két hop
v6i cac kich ban BPKH di duoc Uy ban lién chinh phu vé BPKH (IPCC) va Bo Tai nguyén
va Mbi trudng cong bd.

2. PHUONG PHAP NGHIEN CUU
2.1 Cach tiép can

Céch tiép can ctia dé tai 1a tir kich ban bién d6i khi hau da dugc Bo Tai nguyén & Moi
truong cong bd cho timg ving, chi tiét hoa két qua mo phong khi tugng theo kich ban nay cho
lru vuc séng Huong sir dung cac cong nghé méd phong theo quan diém hé thong.

2.2 Phwong phap nghién ciru

Céc phuong phéap chinh dugc st dung trong nghién ctru nay la:

Phurong phdp ké thira nghién ciru ké thira mot s céc tai liéu, két qua nghién ctru c6 lién quan

nhu cac kich ban BDKH ctia Bo Tai nguyén va Moi truong da cong bd cho toan bo Viét Nam.

Ké thira cac dir liéu mua, bdc hoi mé phong kich ban BDKH cua 20 m6 hinh khi héu toan

cau. Phwong phap thong ké va xir Iy s6 liéu dung trong viéc phan tich va xtr 1y s6 liéu dau vao
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cua bai toan. Phwong phap moé hinh todn dung cac mé hinh thuy van moé phong dong chay
(MIKE-NAM va MIKE11) trong luu vuc.

Céac bude thue hién nhu sau: tir s6 liéu mua va bdc hoi theo kich ban BPKH tir cac md
hinh khi hau toan, tinh toan chi tiét hoa cac s6 liéu nay vé luu vuc nghién ctru, sau d6 str dung
mo hinh thuy vian dé tinh toAn mo phong dong chay trén luu vuc trong tuong lai. Dya trén két
qua mo phong dong chay nay, nghién ctru phan tich va danh gia sy thay d6i ctia ché do thuy
van theo cac kich ban BDKH.

2.3 Pham vi nghién ctru

B4o c4do nghién ciru tic dong toi ché do dong chay dén cac hd chua luu vuc song
Huong tinh Thira Thién Hué. Kich ban BDKH st dung trong nghién ctru 1a kich ban dugc chi
tiét hoa tir kich ban B2 — IPCC theo khuyén nghi ciia B Tai nguyén va Moi truong.

CHU 1Al
] Ho chara thuy dién
@ Tram - diem do nwra
] Tranm thuy vin
s Ranh gidi rieu uu vire

— Song suoi

Hinh 1. Luu viuc song Huong va vung muwa phan theo da gidac Thiesson

3. KET QUA NGHIEN CUU
3.1 Kich ban chi tiét hoa BPKH cho khu vure

Béo c4o nghién ctru sir dung phuong phéap chi tiét hoa (downscaling) thong ké két hop
v6i phan mém MAGICC/SCENGEN (Model for the Assessment of Greenhouse-gas Induced
Climate Change/ a regional climate SCENario GENrator) dé xay dung kich ban BDKH cho
luu vuc song Huong. MAGICC - M6 hinh danh gia khi nha kinh gdy ra BPKH (Model for
Assessment of Greenhouse — Gas Induced Climate Change) 1a t6 hop cac méd hinh vé chu
trinh khi, vé khi hau va tan bang, cho phép udc lugng dugc nhiét d6 trung binh toan clu va
cac hé qua vé myuc nude bién dang theo nhitng phuong an phat thai khac nhau ciia khi nha
kinh va sol khi (chu yéu 1a sulfut dioxit). MAGICC do co quan Nghién ciru Khi hau - CRU
cia Anh va Trung tdm qubc gia Nghién ctu Khi quyén - NCAR cua My phét trién.
SCENGEN - Mo hinh tao céc kich ban khi hdu viung (A Regional Climate SCENario
GENeretor) 1a md hinh tao ra mét loat cac kich ban BDKH theo vung dia ly, trén co so su
dung két hop két qua cua MAGICC va mdt loat thye nghi€ém cac mo hinh hoan luu chung
(GCM), md hinh kép dai dwong - khi quyén toan cau (AOGCM), lién két ching véi sb liéu
quan tric khi hau ving d tao ra cac két qua rat da dang vé BDKH cho cac ving, vao cac thoi
ky khac nhau cta thé ky 21. Thoi ky chuan duge dung trong mé hinh nay 1a 1961 - 1990.
Phuong phap théng ké sir dung trong bao céo 1a sir dung phwong trinh chuyén dbi (phuong
trinh hdi quy tuyén tinh) tir cac gia tri do nhiét d6 va mua dudi dang 6 ludi ctia mé hinh khi
hau xé4c dinh cac gié tri cho cac diém do trong luu vuc. Dé sir dung duge phuwong phap nay,
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can phai kiém dinh cac bién trong phuong trinh hoi quy dé dam bao cac phuong trinh str dung
¢ y nghia thong ké. Nghién ctru nay sir dung kiém dinh Student va kiém dinh Fisher cho két
qua dat yéu cau.
Két qué tinh toan sy thay ddi vé lugng mua trén luu vuc do BDKH theo kich ban B2
dugc quy vé cac tram quan tric nhu bang 1:
Badng 1. Thay doi lwong mura tai cac tram so voi thoi ky co so theo kich ban B2 (%)

THAY DPOI LUQNG MUA TAI CAC TRAM SO VOI THOI Ki CO SO THEO KICH BAN B2 (%)

TRAM THOI Ki THANG TRUNG BINH
X | X | xt | x| 1 | m || v | vi| v |vin| Nam | Mb2 [ Mua
mua | kho

B2_2020-2039 | 1,04 | 3,17 | 6,04 | -3,2 | -4,26 [-4,92|-11,96 |-3,18| -0,67 |2,22| 1,19 | 1,43 | 1,63 | 2,79 |-0,93

B2 2040-2059 | 1,87 | 5,67 | 10,74 (-5,58| -7,6 |[-8,36|-21,13 |-5,56| -1,18 [398| 2,14 | 249 | 2,94 |499 |-1,61

A Ludi B2 2060-2079 | 2,67 | 8,07 | 15,29 |-7,85|-10,85 [-11,61| 29,91 |-7,84| -1,65 |5.64 | 3,05 |3.48| 42 |7,11|-2,27
B2 2080-2099 | 3,33 (10,07 |19,09(-9,72|-13,56 |-14,2| -37,2 |-9,74| -2,05 | 7,03 | 3,81 |431| 526 |8,89 |-2,81

B2 2020-2039 | 133|346 | 538 |-1,99| -3,46 |-3,35|-10,18 |-3,39| -0,68 2,17 | 1,53 | 1,67 | 1,84 |2,90 |-0,69

.| B2.20402059 [237] 624 | 951 |-347| 6,15 |-5,73|-17.97 |-597| -1,18 3,89 | 2,76 |294| 33 |519 |-1,20

com B2 2060-2079 |337] 8,95 | 13,5 |-4,88| -8,76 |-7,98| 25,36 |-8,46| -1,66 |5,53 | 3,94 |4,13| 472 | 741 |-1,69
B2 2080-2099 | 4,2 |11,2116,82|-6,04|-10,94 |-9,78 | -31,45 [10,53| -2,05 | 6,9 | 4,93 |513| 591 |9,26 | -2,08

B2 2020-2039 |2,19| 4,32 | 1,85 |-1,43| -4,91 |-0,06| -1,17 |-2,06] -2,98 |2,15| 1,22 | 1,36 | 1,57 | 2,56 |-0,35

Thugng | B2.2040-2059 |3.89 | 7.79 | 331 |-2.48| 863 | 0.1 | 211 |-3.67| -5.24 |391| 218 | 242 | 285 | 4,62 | 059

Nhidt | By 20602079 |5,54 [ 11,17 4,72 | 3,48 | -12,31 |-0,15| 2,93 |-5,18| -7,37 | 5,58 | 3,08 |3.42| 409 | 662 |-0,82

B2_2080-2099 | 691 [13,99| 59 |-4,32|-1524|-0,18| -3,64 [-6,47| -9,2 |6,98| 3,83 [426| 5,13 |8,29 |-1,02

B2 2020-2039 |2,17| 4,34 | 1,85 |-1,39| -4,9 |-0,06| -1,16 |-2,09| 2,96 |2,15| 1,22 |137| 1,61 | 2,57 |-043

Duong | B2.2040-2059 |388 | 7.83 | 332 | -24 | 86 |00 | 211 |-371) -521 | 39 | 219 [243 | 292 | 464 | -0.73

Hoa B2_2060-2079 |5,53 [11,21| 4,73 |-3,39|-12,26 |-0,14| -2,93 [-523| -7,33 | 5,57 | 3,1 |[3,44| 4,19 | 6,64 |-1,02

B2 2080-2099 |6,91 14,03 | 591 | -4,2 | -15,16 [-0,17| -3,65 |-6,54| 9,15 [ 6,98 | 3,86 | 4,29 | 525 | 831 |-1,26

B2 2020-2039 | 2,06 | 4,34 | 2,77 |-0,29| -3,6 |-0,73| -3,66 |-3,13| -1,94 [2,09| 1,76 | 1,84 | 1,94 |2,89 |-0,24

Binh | B2.20402059 |3.67 | 7.82 | 493 |-048| 6,34 |-125| -648 |-549| 343 |3.78| 3,15 |326| 35 [520[-039

bien | pj 20602079 [523|11,22] 7,02 |-0,68| 9,03 |-1,74] 9,00 |-7.72| 4,82 | 54 | 447 |461| 501 | 743|053

B2_2080-2099 |6,52(14,04| 8,76 |-0,84|-11,19 |-2,14| -11,27 [-9,61| -6,01 | 6,77 | 5,58 |5,75| 6,27 | 9,29 | -0,65

Badng 2. Thay doi lwong boc hoi trung binh thoi doan tai cdc tram so voi thoi ky co so theo
kich ban B2 (%)

THAY POI LUQNG BOC HOI TB THOI DOAN TAI CAC TRAM SO VOI THOI Ki CO SO
THEO KICH BAN B2 (%)

TRAM | THOIKI THANG TB

IX X XI XII I 1I 11T v \4 VI VI VIII Nim

2020-2039 127 | 1,98 | 2,51 | 246 | 195 | 1,76 | 1,77 | 1,60| 1,46 | 1,14 | 088 | 038 | 146

2040-2059 2,31 3,67 | 420 | 424 3,38 3,31 3,16 |2,95| 2,55 2,08 1,59 0,70 2,62

A Luéi
2060-2079 | 334 | 5,12 | 588 | 6,10 | 486 | 456 | 452 416 3.68 | 2,95 | 232 | 096 | 3,73
2080-2099 | 4,16 | 6,50 | 7,33 | 7,79 | 6,0 | 587 | 563 [524| 460 | 3,73 | 2,85 | 121 | 4,69
20202039 | 1,56 | 1,54 | 2,01 | 2,06 | 2,15 | 245 | 2,07 |225] 238 | 1,59 | 1,23 | 090 | 1,78
cini 20402059 | 2,77 | 2,83 | 3,72 | 3,65 | 3,79 | 421 | 3.64 |396| 449 | 291 | 226 | 1,63 | 321

2060-2079 386 | 3,93 | 5,02 5,17 5,47 6,00 [ 516 561 632 | 408 | 3,25 2,29 4,53

2080-2099 487 | 495 | 637 | 6,56 6,85 759 | 6,57 |7,04| 7,93 5,18 | 4,01 2,71 5,69

Duong 2020-2039 0,92 1,82 | 2,15 2,25 1,85 1,79 2,13 |12,06| 2,11 1,01 0,56 0,33 1,47




Hoa 2040-2059 1,66 | 329 | 3.82 | 408 | 332 | 323 | 3,76 |3.66] 3,86 | 1,79 | 096 | 059 | 2,64

2060-2079 232 | 470 | 537 | 5,78 4,63 459 | 523 [520| 548 | 255 1,36 | 0,82 3,73

2080-2099 3,00 | 582 | 6,71 7,43 5,84 584 | 6,65 |655| 6,92 | 3,23 1,80 1,04 4,72

2020-2039 1,56 | 1,54 | 2,01 | 206 | 2,15 | 245 | 2,07 [225] 2,38 | 1,59 | 1,23 | 090 | 2,06

Binh | 20402059 | 277 | 283 | 372 | 3,65 | 379 | 421 | 3.64 |396| 449 | 291 | 226 | 163 | 3.69

bien 2060-2079 386 | 393 | 502 | 517 5,47 6,00 [ 516 561 632 | 408 | 325 2,29 5,20

2080-2099 487 | 495 | 637 | 6,56 6,85 7,59 | 6,57 |7,04| 793 | 5,18 | 4,01 2,71 6,56

3.2 Xdy dung mé hinh mé phéng dong chiy dén ho chira trén song Huwong
Pé mo phong dong chay trén luu vuc, bao cao sir dung mé hinh MIKE-NAM tinh toan
dong chay cho cac luu vuc b phan nhd. Cac luu vuc bd phén nay duoc phan chia nhu hinh 1
va bang 3.
Bdng 3. Luu viee cde ho chiva trén song Hirong

STT Tén lwu vye Khu vie khong ché Dién tich (km?)
1 LV C6 Bi Luu virc khdng ché tram C6 Bi 758
2 LV Binh bién Luu vuc khéng ché tram Binh Dién 680
3 LV Thuong Nhat Luu vuc khéng ché tram Thuong Nhat 230

Céc s0 li€u khi tugng thuy van str dung trong md hinh la:

e V& sd liéu khi tugng: Trén luu vuc song T4 Trach cd tram khi tugng Nam Pong quan
tric céac yéu t mua, boc hoi tir nam 1973 dén nay, tram thuy van Thugng Nhét co sb liéu
mua tr 1979 dén nay. Trén luu vuc song Hitu Trach co s6 liéu mua tai tram Binh Dién tir
1977-1986 va 1992-1993. Trén luu vuc séng Bd ¢6 sd liéu mua tai tram Ta Luong tir 1990-
2010.

e S6 liéu thiry van: Tram thay vin Thugng Nhat c6 s6 liéu do luu lwong, muc nudc tir
nim 1979 dén nay. Tram thay vin Duong Hoa dat gan tuyén dap Ta Trach quan tric luu
lugng va myuc nudc trong 2 nam la 1986, 1987. Trén luu vuc Hitu Trach c6 tram thuy van
Binh Dién do luu lugng va muc nudce tir nim 1979-1985. Trén luu vuc séng BO ¢ tram thiy
van Co Bi dat gan tuyén dap ho Huong Pién do muc nudc tir nam 1977-1985, do luu lugng tir
nam 1979-1985.

Céc thong s6 md hinh MIKE-NAM mé phong dong chay (thoi doan ngay) cho cac luu
vuc trén dugc xac dinh qua 2 budc hi€u chinh va kiém dinh.

Céc két qua md phéng déu cho chi tiéu Nash dat trén 75% (xem hinh 2).

3.3 Mo phéng dong chay dén hd trén song Huong duwdi tac dong cia BDKH

Tir két qua chi tiét hoa luong mua vé cac tram trong luu vyc tur kich ban BDKH B2,
st dung mo6 hinh MIKE-NAM da duoc tim thong sb qua cac budc hi€u chinh va kiém dinh &
trén dé mo phong dong chay cho cac thoi ky 2020 — 2040, 2040 — 2060, 2060-2080, 2080-
2100. Két qua mod phong duoc trinh bay ¢ bang 4.

Tir bang 4 nhan thiy, luong dong chay dén cac tiéu luu vuc trén luu vue song Huong
bién thién khéng déu nhau. Luong dong chay tai cac mdc thoi gian trong thé ky XXI khong
bién thién ting dan theo cac mdc thoi gian. Trong khoang thoi gian tir nim 2010 dén 2100
lugng dong chay c6 thoi gian ting nhung ciing ¢ thoi gian giam theo mét s6 kich ban phat
thai. Vi du nhu lugng dong chay dén luu vyc Binh Dién, ddi v6i cac kich ban phat thai cao va
thap, luong dong chay c6 xu the giam, con dbi vai cac kich ban phat thai vira thi luong dong
chay c6 hudng tang theo cac mbe thoi gian trong thé ky XXI. Nhin chung thi tai cac moc thoi
gian cudi thé ky lugng dong chay van tiép tuc ting. Mitc do bién thién dong chay rat 16n. Tuy
nhién két qua nghién ctru trén day méi chi 1a bude dau danh gia mic d6 anh hudng cua bién
d6i khi hau dén tai nguyén nude. Vi cic moc thoi gian trong thé ky XXI cach nhau 20 nam 1
s& cho dién bién chua dii day nhung ciing phan nao phan anh murc d6 dao dong cta dong chay
va danh gia tai nguyén nudc luu vuc song Huong.
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3.3.1 Pdnh gid tac dong dén dong chay nam
Nhin chung dong chay nim déu c6 xu [ ™ Tl Seres Discarge
hudng ting 1én trong tit ci cac thoi ky clia | ][ mecme ]
kich ban BDKH (hinh), muc d¢ tang trong | =i
thoi ky sau cao hon muc dg tang trong thoi ano
ky trudc. Tai tram A Ludi, luu lugng trung |
binh dong chdy so voi thoi ky co s¢ 1980- | =1 3 |
1999 tang dan tir 2,27% trong thoi ky 2020- | e fl- 1| T . T
2039 lén dén 7,14% trong thoi ky 2080- | ac | el
2099. Tai tram C6 Bi, muc tang luu lugng
dong chay trong thoi ky 2020-2039 va thoi
ky 2080-2099 so véi thoi ky co s¢ 1980-
1999 lan luot 1a 2,44% va 7,93%. Trén luu ‘2””°"|+—rM‘

T T T T T T T T T
20.7-1981 521982  24-8.1982 12.3-1983 28.8-1983 15.4-1984 1111984 20-5-1985 B-12-1985

a) Hiéu chinh mé hinh ¢ Thuong Nhdt

Time Series Discharge

11000 -
vuc song T4 Trach, Hitu Trach, cuing mdt |-

. , , A o 8000 f-----hennneee
cach so sanh tuong ty, mic d¢ tang luu 00
luong dong chay tai cac tram theo thir ty lan | 7

lugt Thuong Nhat, Duong Hoa, Binh Pién | =
la: 1,82%/5,94%,  2,17%/7,12%  va |
2,32%/7,56%. s , v
Tuy c6 cung xu hudng ting nhung Ay s e s i e
muc d§ taing dong chay nam so voi thoi ky A
nén co6 sy khic nhau giita cac tram va giita .
cac thoi ky cta kich ban. So sanh bién d0 gia || — s
tang luu lugng trong cung thoi ky tuong lai |1
giita c4c tram, ta thdy: Trong thoi ky 2020- |4 |
2039, luu lugng trung binh nam tai cac tram | :
tang tor 1,82%-2,44% so v6i thoi ky co so, |1 i g 1
thoi ky 2040-2059 tang tuo 3,34%-4,38%, | swof- e
thoi ky 2060-2079 tang tur 4,77%-6,31%, va | ™} | L

L - : : R

b) Hiéu chinh mé hinh ¢ C6 Bi

Time Series Discharge

thoi ky 2080-2099 tang tir 5,94-7,93% so v&i | o . 1 L1
thb’i k}‘] C()' Sé’_ C(r) thé thﬁy’ bién dé téng lu'u M-71979 5-2-1980 2381980 ’ 11-31981 i 27.919@
lugng ciing tang dan thoi gian, thoi ky sau ¢) Higu chinh mé hinh 6 Binh Dién

cao hon thoi ky trude, thoi ky ¢6 chénh 1éch Hinh 2. Mot 5o ket qua hiéu chinh mo hinh

bé nhat gitra cac tram 1a thoi ky 2020-2039 (mutc chénh Iéch 0,62%), thoi ky ¢ muc chénh

léch 16n nhat giita cac tram la thoi ky 2080-2099 (mirc chénh léch 1,99%). Diéu nay cho phép

du doan, cang vé cudi thé ky 21, luong dong chay tai cac tram trén luu vuc cang tang 1én va

su sai khac vé dong chay gilra cac tram ngay cang lon. )

Bdang 4. Su thay doi luu luong trung binh thang, mua, nam den cac tuyen trén luu vuc song Huong theo kich ban
B2 so vdi thoi ky nén (%)

Ti LE THAY DOI LUU LUONG TRUNG BINH THEO KICH BAN B2 TAI CAC TRAM TREN

TRAM | THOIKI LUU VUC SONG HUONG (%)

Kich ban IX X XI X1 I I I v v VI vil | VIII 1112:1]1311 N:li:a l::/l;]a
2020-2039 1,15 399 | 6,09 | 0,17 | 0,65 0,53 | -0,57 | -3,14 | -3,18 | -0,04 | 0,17 1 2,27 | 347 | -0,44
A Lu6i | 2040-2059 2 7,04 | 10,69 | 0,15 | 1,25 1,23 | 0,71 | -53 | -5,53 0 0,4 1,78 | 4,04 | 6,11 | -0,62
2060-2079 2,74 | 992 | 1523 | 0,17 | 1,63 1,79 | 0,85 | -7,29 | -7,83 | 0,01 0,63 | 2,53 | 574 | 8,67 | -0,86
2080-2099 336 | 12,32 | 19,1 | 0,24 | 1,85 2,15 | 096 | -89 | 9,79 | -0,11 | 0,78 | 3,11 | 7,14 | 10,82 | -1,14
2020-2039 1,66 | 3,72 | 533 | 0,35 | -043 | -1,42 | -6,03 |-11,34| -6,31 | 0,04 | 0,67 | 1,98 | 2,44 | 3,29 | -1,70
C6 Bi 2040-2059 291 6,71 942 | 0,55 | -0,78 | -2,23 | 9,97 |-19,32 | -11,27 | 0,11 1,21 | 3,59 | 438 | 589 | -2,90
2060-2079 | 4,16 | 9,64 | 13,41 | -0,74 | -1,15 | -3,01 |-13,18|-26,23 | -15,71 | 0,36 1,85 | 5,17 | 6,31 843 | -3,89




20802099 | 5,19 | 12,07 | 16,72 | 0,88 | -1,39 | 3,51 |-1547 | -31,43|-1937| 0,52 | 2,31 | 6,5 | 7,93 | 10,53 | 4,63
20202039 | 2,52 | 437 | 225 | 05 | 039 | 094 | 121 | 0,57 | -4,68 | 043 | -0,04 | 1,18 | 1,82 | 2,73 | -0,12

Thugng | 20402059 | 453 | 788 | 405 | 112 | 072 | 174 | 221 | L1 | 832 | 065 | 0 |217] 334 | 497 | 014
Nh3t | 50602079 | 6,33 | 1128 | 576 | 168 | 092 | 243 | 3,01 | 1,54 |-11,79 | 089 | 0,06 | 3,08 | 477 | 7.10 | -0,19
20802099 | 7,78 | 14,1 | 72 | 2,12 | 1,11 | 2,99 | 3,83 | 1,91 |-14,66| -1,21 | -0,02 | 3,78 | 594 | 887 | -027

20202039 | 526 | 2,39 | 029 | 0,03 | -0,18 | 0,17 | 0,5 | -5,79 | 324 | -1,02 | 074 |325| 2,17 | 3,04 | -0,97

Duong | 2040-2059 | 947 | 432 | 0.57 | 004 | 025] 036 | 078 | 1028 | 5.7 | -163 | 148 | 597 | 396 | 550 | -1.63
2 2060-2079 | 13,61 | 6,14 | 086 | 0,13 | -03 | 054 | -1,02 |-1441| -796 | 2,15 | 2,21 | 848 | 569 | 7,88 | -2,24
20802099 | 17,01 | 7,67 | 1,09 | 024 |-034 | 065 | -1,29 |-17,78 | 9,96 | 2,75 | 2,7 |10,54| 7,12 | 9,84 | -2,78
20202039 | 4,58 | 3,61 | 134 | 085 | 094 | 0,78 | -1,54 | -492 | -138 | 0,49 | 0,78 | 2,11 | 2,32 | 328 | -032

20402059 | 826 | 6,39 | 246 | 1,61 | 1,83 | 1,52 | 2,48 | -8,74 | 249 | 0,86 | 143 | 38 | 4,19 | 589 | -049

2060-2079 | 11,88 | 9,07 | 3,54 | 234 | 271 | 234 | 3,14 |-12,17| 342 | -1,08 | 2,12 | 541 | 6,04 | 843 | -0,56

20802099 | 14,99 | 11,29 | 434 | 2,86 | 3,35 | 294 | 3,71 |-1501| -431 | -14 | 2,67 | 675 | 7,56 | 10,56 | -0,70

Tai Tram CO Bi, dong chdy trung binh ndm trong thé ky 21 tang trung binh 5,26% so
v6i thoi ky nén, twong duong 49,5 m’/s. Day 1a tram c¢6 muic ting luu lugng trung binh thoi
ky 2020-2099 16n nhat trén Iuu vyc. Tram c¢6 muc ting luu lugng thap nhét 1a Thugng Nhat,
mirc ting trung binh thoi ky 2020-2099 so véi thoi ky co sé 1980-1999 1a 15,8 m’/s, tuong
duong 3,97%. Mtic tang trung binh cua cac tram A Ludi, Duong Hoa, Binh Pién lan luot 1a
4,8%, 4,74%, 5,03%, ing véi cac gia tri lvu lugng trung binh thoi ky 1a 26,4 m’/s, 48,4 m’/s,
44,9 m’/s.

Nhu vay, tong lugng nude trén luu vuc song Huong tap hop tir nhiéu nhanh séng khac
nhau. Sy bién thién dong chay nim trén cic nhanh song ciing co sy khac nhau do bién doi
giita lwong mua va bdc hoi theo timg thoi ky ciing nhur timg luu vie bd phan ¢ sy khac nhau.
Trén ca hé thong, dong chay nim co xu thé tang phu hop véi xu thé bién ddi ciia bdc hoi va
nhiét do trong kich ban bién doi khi hau.

3.3.2 Pdnh gid tac dong dén dong chdy mia lii

Tinh theo nam thiy vin, mua lii trén song Huong duoc xac dinh tir thang IX dén thang
XII hang nam. Trong thoi ky tuwong lai, mua i cling dugc xem xét cung thoi doan tuong tu
thoi ky co s, tic 1a tir thang IX dén thang XII.

Nhin chung, luu lugng trung binh dong chay cac thang mua 1t trong cac thoi ky tuong
lai 2020-2099 so véi thoi ky nén 1980-1999 déu c6 xu hudng ting. Két qua tinh toan cho
thay: ti 1¢ ting 16n nhat cua luu lugng trung binh dong chay 1ii vao khoang 3,47 — 10,82%
tuong duong voi 1,82 — 5,67 m’/s tai tram A Ludi. Tai tram Cd Bi, muc tang trong khoang tur
3,85 — 8,45 m’/s (3,29 — 10,53%). Tuong tw, mirc ting 1a 0,85 — 2,74 m’/s (2,73 — 8,87 %) tai
tram Thuong Nhat, 3,30 — 10,69 m’/s (3,04 — 9,84%) tai tram Duong Hoa, va tr 3,09 — 9,93
m’/s (3,28 — 10,56%) tai tram Binh Dién.

Két qua tinh toan cho thidy mirc d6 ting dong chay mua lil tai tram A Ludi 1a 16n nhét,
tai tram Thuong Nhat 14 bé nhat. Trung binh toan thoi ky 2020 — 2099 mirc ting luu lugng
dong chay lii tai tram A Ludi 1a 7,27%, tai Thugng Nhat 1a 5,92%. Tuy nhién, du muc ting
Iuu luong dong chay it & cac tram la khac nhau, nhung muc d6 khac biét gilra cac tram la
khong dang ké, chi tir 0,24% — 1,35%.

Tir bang két qua, két hop phén tich cho thdy xu thé tang luu lugng dong chay 1u gitra
céc thoi ky ciia kich ban bién d6i khi hau so v6i thoi ky nén cling tuong tu nhu xu thé ting
ctia dong chay nim. Dong chay lii c6 xu thé tang 1én trong tit ca cac thoi ky cta kich ban
BDKH, muc d¢ tang trong thoi ky sau cao hon muc df tdng trong thoi ky trudce. Bién df ting
luu lugng dong chay 1ii cling ting dan thoi gian, thoi ky sau cao hon thoi ky trude, cang vé
cubi thé ky 21, Iuu luong dong chay i tai cac tram trén luu vuc cang ting 1én va cang phan
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hoa gitra gitta cac tram.

Tuy tong lugng dong chay mua Iii ting nhung luong tang chi yéu nam trong ba thang
IX, X va XI, con lugng ting trong thang XII 1a khong dang ké, tham chi tai tram A Ludi va
Cb Bi, luu luong dong chay lai c6 xu thé giam, tuy nhién mirc d6 giam 1a khong dang ké, chi
dat tir 0,15%-0,88% so vdi cung thoi ky trong kich ban nén.

3.3.3 Danh gia tac dong. dén dong chay mua can

Xét trén tong thé thi tong luong dong chdy trung binh mua can déu co xu thé giam
nhe, trong d6 muc d6 va xu huéng giam 16n nhat 1a tai tram C6 Bi va tram Duong Hoa, it nhat
la tram Thugng Nhat. Luu Iugng trung binh mua can tai tram C6 Bi thoi ky 2020-2099 giam
s0 voi thoi ky 1980-1999 1a 3,28%, Duong Hoa giam 1,91%, A Ludi giam 0,77%, Binh Dién
giam 0,52% va Thugng Nhat giam 0,18%.

Ciing nhu dong chdy ndm va dong chay mua I, mic giam luu lugng mua can ciing
tang dan trong thoi ky 2020-2099, mirc giam cudi thé ky 16n hon mirc giam dau thé ky. Mirc
dd giam ciing c6 su khac nhau gitia cac tram trén luu vuc nhung su khac biét nay cling khong
lon. Trong thoi ky 2080-2099 muc giam cao nhét 13 4,63% ung voi 11,5 m’/s tai tram Cd Bi,
va thip nhét 1a 0,27% tng véi 7,26 m’/s tai tram Thuong Nhat.

Xét phan phdi dong chay trong cac thang mua can c6 thé nhan thy bién dong dong
chay trong cic thang muia can & cac tram c6 sy khac biét, khong c6 qui luat bién dong chung
cho cac tram. Dbi voi tram A Ludi, dong chay thang I, III ting, tir thang 111 dén thang VI
dong chay giam, sau d6 quay tr¢ lai tang trong thang VII va thang VIIL Doi v6i tram CO Bi,
dong chay mua can bién dong giam trong thang I dén thang V, sau d6 ting tré lai tir thang VI
dén thang VIII. Khéac véi hai tram noéi trén, tai tram Thuong Nhat, dong chay mua can tang
trong thang I dén IV, giam tir thang V-VII, thang VIII dong chay ting trd lai. Tram Duong
Hoa, tir thang I dén thang VII dong chay giam, thang VIII dong chdy ting. Tram Binh Dién,
tir thang I dén thang III dong chay ting, thang IV dén thang VII dong chay giam, thang VIII
tang.

4. KET LUAN

Qua xem xét, phan tich va danh gia tac dong cua bién d6i khi hau dén luong dong
chay dén cac tram thiy vin trén luu vuc song Huong c6 thé rat ra nhimg két ludn nhu sau:

- Dudi tac dong cia bién ddi khi hau, lugng bdc hoi tiém ning & luu vuc song Huong
c6 kha nang ting 1én gan dat 6% & thoi ky 2080-2099 so véi thoi ky nén.

- So véi thoi ky nén, lwong dong chay trén cac song thudc luu vue song Huong c6 xu
thé tang, lugng dong chay nim c6 kha ning tang 1én téi xap xi 8% & thoi ky 2080-2099. Tuy
nhién, dong chay chii yéu tap trung ting manh trong ba thang mua lii 1a thang IX, X va XI,
cac thang con lai déu ting khong 16n hodc giam, dic biét, lugng dong chay giam tap trung
nhiéu vao cac thang mua can.

- C6 thé thay, tai nguyén nudc luu vuc song Huong dudi tac dong ctia bién d6i khi hau
ngay cang phong phti. Tuy nhién, do su phan bd khong dong déu giita cac thang, ciac mua
trong nam khién cho kha nang khai thac, sir dung tai nguyén nudc ngiy cang trd nén khé khin
hon.

Pé co thé nang cao kha ning tmg phé véi bién ddi khi hau trén luu vuc song Huong
n6i riéng va tinh Thira Thién Hué néi chung trong timg giai doan cy thé nhim dam bao cho su
phat trién bén ving cia tinh, can c6 nhitng dinh hudng, chinh sach, du 4n nhim nang cao
nhan thirc vé bién d6i khi hau ciing nhu g pho voi bién doi khi hau ciia cong dong, cac to
chtre doan thé xa hoi, cac nganh, cic cdp chinh quyén. Céc chinh sach, ké hoach hanh dong
mg ph6 can phai duoc 10ng ghép vao trong chién lugc phat trién kinh té- xa hoi cta tinh,
huyén, xa, cia cac nganh, linh vyc trén dia ban tinh.
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Abstract:
STUDY ON IMPACTS OF CLIMATE CHANGE TO HYDROLOGICAL REGIMES
OF THE HUONG RIVER

The report studies on impacts of climate change to hydrological regimes of the Huong river
basin. Base on Climate change Scenerios of IPCC and Ministry of Natural Resources and
Environment for Vietnam, the report downscales the scenarios for precipitation and
evaporation in the basin from 2020 to 2100, then uses hydrological model in order to
simulate the flow in the basin. Some analysis and comments on the changing of hydrological
regime are shown in the reports. The result of the study is reasonable comparing with other
research projects, showing the capacity of applying the statistical method in downscaling in
real.

Keywords: Climate change, Huong river basin, hydrologic regime, downscaling



