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Tém tit: Bai bdo trinh bay két qua danh gid téc dong cia BDKH dén ché dg dong chdy, cdc dic
trung thiy van va dong chay thiét ké ¢ heu vee séng Po-Ké tinh Kon tum trong cdc giai doan
trung han (2020-2039) va dai han (2080-2099) dvwa trén dy tinh lwong mwa boi mé hinh khi hau
6 dp phan gidi siéu cao AGCM3.2S. Két qua cho thdy ¢ giai doan khi hdu trung han cic ddc
trieng thiy van va dong chady nam thiét ké cé xu thé giam nhe; tuy nhién, dong chay Ui thiét ké lai
tang khd manh so véi giai doan co so (1989-2008). Trong khi d6, két qua tinh todn cho giai doan
dai han phdn dnh mikc tang cia hdu hét cdc dic trung thiy van, ddc biét mire tang kha lom doi
Vi dong chay Ui thiét ké. Pdy la mét co sé quan trong hé tro cong tac quy hoach va qudn 1y heu
vuee song thich ung voi BDKH.

Tir khoa: Mo hinh khi hgu AGCM3.2S, dp phan gidi siéu cao, ddc trung thuy van, dong chdy
thieét ke

Summary: This paper presents the assessment of changes in runoff regime, hydrological
features, and design floods at Po-Ko river basin in mid-term (2020-2039) and long-term (2080-
2099) climates based on the rainfall projected by a super high-resolution climate model. Results
indicate that the hydrological features in the mid-term climate tend to decrease slightly, but
design floods are about to increase, relative to the baseline climate (1989-2008). Meanwhile,
most hydrological features are projected to increase, especially the design floods in the long-
term climate. This is a basis to make informed decisions in adaptation to climate change.

Key words: Climate model AGCM3.2S, super high-resolution, hydrological features, and
design floods

1. PAT VAN PE trinh phong chong li bio, cong trinh phuc vu
Bién déi khi hau (BPKH) dugc dénh gia 1a  94n sinh, phat trién kinh t& duoc phe duyét va
xdy dung da khong (rat it hodc so bg) tinh dén
anh huong cia BDKH dén quy mé cong trinh
va hiéu qua cia du 4n dau tu, v.v... Cac bai
toan quy hoach, thiét ké da sé dua trén su bién
thién cua thoi tiét trong qua khir dé xac dinh
cac ddc trung thily van, dong chay thiét ké voi
gia thiét diéu kién khi hau 1a 6n dinh va hodc
Ngay nhan bai: 19/6/2017 néu c6 dao dong thi tan suat xuat hién khong

Ngay thong qua phan bién: 24/7/2017 . .. o A 1A
Negiy duyét ding: 28/72017 doi theo thoi gian. Tuy nhién, trong di€u kién

mot trong nhitng thach thirc 16n nhat ctia nhan
loai trong thé ky 21, dac biét trong cong tac
quy hoach va quan ly cac luvu vyc song trong
twong lai [1]. Cho dén thoi diém hién tai, hau
hét cac dy 4n quy hoach va xdy dung cong
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BDKH hién nay, gia thiét nay 1a khong con
phu hgp nta. Vi du, c6 nhiing tran Il lon xay
ra & dién rong v4i tan suét vuot 1 lich sir hang
thé ky [3]. Nhiéu nghién ctru khoa hoc di chi
ra BDKH di va dang l1am thay d6i ddc trung
thiy van, dong chay thiét ké [3].

Do d6, danh gia thay d6i cac dic trung thuy
vian, dong chay thiét ké cho céac lwu vuc song
1a thuc su can thiét; ddy dwoc coi 1a mot trong
nhitng nd luc hd tro viéc Iya chon cac tiéu chi
thiét ké, xdy dung cong trinh va quan Iy luu
vuc song thich ing véi BDKH. Bai bdo nay
trinh bay két qua danh gia tac dong cia BDKH
dén cac didc trung thily van va dong chay thiét
ké ¢ luu vuc song P6-K6 tinh Kon tum trong
cac giai doan trung han (2020-2039) va dai
han (2080-2099) dya trén dy tinh lwong mua
bodi mo hinh khi hau ¢6 do phén giai si€u cao
AGCM3.2S duogc xay dung bdi Vién Khi
tuong Nhat Ban (MRI).

2. PHUONG PHAP NGHIEN CUU VA
SO LIEU
2.1. Tiép cin danh gia tac dong cia BDKH

Dic diém chung ciia cac md hinh khi hau, du
la m6 hinh c6 do phan giai cao, ludn ton tai
sai s6 mo hinh. Hién tai c6 hai cach tiép can
dé danh gia tac dong ciia BDKH dén cac yéu
t6 khi tuong, thuy van va dong chay cho cac
giai doan khi hau trong twong lai. Cach tiép
can thtr nhat theo hudng hiéu chinh két qua
mo phong mua tir mé hinh khihau dwa vao sb
liéu thyc do ¢ giai doan khi hau co s¢ thong
qua cac ham chuyén dbi théng ké ma sau do
duoc ap dung dé hiéu chinh két qua mo
phéng mua cho cac giai doan khac trong
twong lai [4], [5]. Cach tiép can tha hai d6 1a
gia thiét sy ton tai sai sé trong két qua mé
phong mua to mo6 hinh khi hau & cac giai
doan co s& va tuong lai; tuy nhién, khi danh
gia su thay doi tuong d6i cua céc yéu td khi
tuong, dac trung dong chdy ¢ cac giai doan
khi héu trong tuong lai so véi thoi ky chuan
v6i nhau s& tu triét tiéu cac sai s6 mé hinh va

van phan 4anh dwoc hinh thai bién doi [6], [7],
[8]. Pay ciing 1a cach tiép can kha phd bién
hién nay, dic biét khi xét dén viéc ap dung t6
hop cac mo hinh khi hau. Do d6, nghién ctru
nay da st dung cach tiép can tha hai dé danh
gia su thay doi twong ddi cua cac dic trung
thuy van, dong chay thiét ké cho luu vuc song
P6 K6 trong diéu kién BDKH.

2.2. M6 hinh khi hju d§ phan gidi siéu cao
AGCM3.28

M6 hinh khi hau véi do phan giai si€u cao
AGCM3.2S, nhu minh hoa trong Hinh 1, c6
kich thudc 6 lwdi 20 km duoc thiét lap boi
MRI v6i muc dich mdé phdéng cac hinh thai
thoi tiét cuc doan xay ra & quy mé nho, quy
mod lru vuce song [9], [10]. Cac san pham cua
mo hinh da dugc st dung cho “Bao cdo danh
gid lan tha 5” cua IPCC [1]. M6 hinh
AGCM3.2S dugc xay dung dya trén cac
nguyén tic co ban nhu dwoc 4p dung dbi voi
md hinh du béo thoi tiét han ngén, dang chay
nghi¢p vu tai Co quan Khi tuong Nhat Ban
(JMA). Tuy nhién, m6 hinh AGCM 3.2S da c6
nhirng cai tién vé so d6 tham sé hoa vét Iy so
v6i md hinh dy bao thi tiét, vi du nhu cac so
dd tham sé hoa mua dbi lvu, may va bdo
nhiét d6i. Nghién ciru nay di s dung két qua
mod phéng lwvong mua ngay cho trang thai khi
hau co so (1989-2008) va dy tinh cho giai
doan trung han (2020-2039), dai han (2080-
2099) lam dau vao dé mo phong dong chay
trén luu vuc. O cé hai giai doan khi hau trong
tuong lai MRI da st dung kich ban phat thai
khinha kinh A1B d¢ xic dinh nhiét do bé mit
nudc bién — SST [10].

Dir liéu dau ra cia md hinh duoc tinh trung
binh cho cac 6 Iudi duoc ma hoa dudi dinh
dang NetCDF theo quy dinh ctia T chirc Khi
tuong thé gigi (WM O) sau d6 da dugc giai ma
theo dinh dang chuan (ASCCII) cho tirng diém
trén ludi tinh ¢6 budce 20 km.
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Hinh 1. Minh hoa mé hinh AGCM3.2S (Nguon: MRI)

2.3. M6 hinh thuy vin Mike-NAM

M6 hinh thiy vian 13 céng cu quan trong dé mo
phéng qua trinh mua rao dongchay, giiap cong
tdc quan ly va quy hoach luu vuc, nhiém vu
canh bao-du bao thién tai 14, han han, v.v....
Gan day, nhu cau ngay cang ting huéngtéi su
phat trién cdc m6 hinh thity van tién tién co thé
md phoéng cac su kién lién tuc c6 xét dén
nhirng bién dong vé khong gian va thoi gian.
Trong vai thap ky qua, mot s6 lwong 16n cac
md hinh thiy vin di dwoc phét trién va sir
dung cho rat nhiéu muc dich khac nhau, dién
hinh 1a stt dung cho mé phong-du bao dong
chady hay danh gid tdc dong cua tham phu,
BDKH dén cac dic trung thuy van va ché do
dong chay trén luu vyc (vi du: mé hinh Hec-
HMS, mo6 hinh Mike-NAM, mo6 hinh NASIM,
moé hinh HBV, mé hinh SWAT, moé hinh
TANK, v.v...).

Ké thira cac két qua tir dy an "Khao sét, tinh
toan phd cap bod sung cac thong sd vé dong
chay céc song sudi trén dia ban tinh Kon Tum"
[11], nghién cru nay su dung mé hinh M ike-
NAM di dugc thiét lap, hiéu chinh va kiém
nghiém cho luu vyc song P6-Ko6 lam cong cu
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md phong dong chdy trén luu vuc theo céc
kich ban BDKH mé phdéng bdi mé hinh khi
hau AGCM 3.2S.

2.4. Khu vue nghién ctru

Song P6-K6 (Hinh 2) 18 mot phy lvu cia song
Sé San, bit ngudn tir ving ndi ¢ huyén Pik
Glei chay theo huéng Bic-Nam rdi nhap véi
song Pak Bla thuoc vung sinh thai Tay
Nguyén. Luu vuc nghién ciru P6 Ko dén nhap
luu song Pak Bla c¢6 dién tich luu vuc 3.530
km’, chidu dai 121 km. V& dic diém dong
chay, song P6 K6 chiu anh hudéng chi yéu cua
khi hau Tay Truong Son véi hoan luu khi hau
chinh 1a gi6 mua Tay Nam thinh hanh trén luu
vuc. Mua lii & ddy dén sém hon bét dau vao
thang VII va két thuc vao thang XI, c6 nim
vao thang VI di xudt hién i 16n nhét trong
nim. Mua kiét kéo dai tir thang XII dén thang
VI nam sau véi luong dong chdy mua ki¢t chi
chiém tir 20-30% lugng dong chay nam. Cac
s6 liéu quan tric ¢ khu vuc cho thiy xu thé gia
tang kha manh tn sudt xuét hién cac hién
twong thoi tiét cuc doan trong thdi gian gan
day da anh huong 16n té1 cac hoat dong quy
hoach va quan ly trén luu vuec.
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Hinh 2. Vi tri lvu vuc nghién cuu, mang song, cdc
tram khi twong thiry vin va diém leéi mé hinh
AGCM3.2S (+)
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3. KET QUA VA THAO LUAN

3.1. M6 phéng dong chiy cho cac giai doan
khi hju

Xac dinh mwa binh qudn luu vuc

M6 hinh khi hau AGCM3.2S cho két qua du
tinh lvong mua theo cac 6 ludi voi khoang
cach 13 20 Km (Hinh 2). Pé xic dinh mua
binh quan luu vuc, phuong phap trung binh c6
ty 1€ (phuong phap da gidc Theisson) da duoc
st dung. M6 phong lwong mua cho 19 diém
lrdi nam trong hay 1an can véi khu vuc nghién
ciru da dugc su dung dé tinh mua binh quan
luu vue.

Mo phong dong chay

Céac sb liéu khi twong can thiét dé mo phong
dong chay bao gdm dir liéu mua va bdc hoi
trén luu vuc. Tuy nhién, véi gia thiét sy thay
d6i (tang) vé bdc hoi do nhiét do tang trong
twong lai 1a rat nho so voi su thay doi mua; va
mit khac anh huéng ctia bdc hoi hay bién doi
vé mat dém dén phat sinh dong chay trén luu
vuc cling 1a rat nho so voi mua [12]. Vi vy,
trong pham vi ctia nghién ctru nay, mé phdng
dong chay cho cac thoi ky khi hau co s¢ va
tuong lai déu khong tinh dén bién dong cua
bdc hoi va mit dém.

Nhu da trinh bay & trén, dy tinh lwvong mua tu
mo hinh khi hdu AGCM3.2S da dugc dinh
dang lai thanh mua ngay, nén mo6 hinh Mike-
NAM ciing s€ mo phong luu luong theo ngay;
thoi doan mo phong tir ngay 1/01/1989 dén
ngay 31/12/2008 cho gai doan co s6,
1/01/2020 dén ngiy 31/12/2039 cho giai doan
trung han va 1/01/2080 dén ngiy 31/12/2099
cho giai doan dai han.

3.2. Xidc dinh dic trung thuy van, dong
chay thiét ké

Liét s6 liéu dong chay ngay mo phong cho mbi
giai doan sau d6 dugc st dung dé xac dinh cac
dic trung thiy vin va dong chay thiét ké theo
QPTL-C6-77. Mot sb cac dic trung thiy vin
co ban d3 dugce lva chon dé danh gia g@)m co:

tong lwong, md dun dong chay nim, méd dun
dong chay kiét, h¢ sé dong chay, dong chay
trung binh thang, dong chdy nam va dong chay
lii thiét ké, cac hé sb bién dong Cv, Cs.

3.3. Panh gia bién ddi cic dic trung thiy
viin, dong chay thiét trong diéu kién BDKH

Panh gia vé ché do dong chay trong diéu kién
BDKH tng véi kich ban phat thai khi nha kinh
trung binh A1B, cic phan tich dya trén mod
phong lvong mua, luu lugng binh quan céc
thang trong ndm & céc thoi ky thoi khi hau
trung han va dai han (Hinh 3) cho thdy cac
thang & vao cudi mua kiét (thang ITI-VI) va hau
hét cac thang mua 1d (thang VII-X) dong chay
c6 xu thé giam khoang 10 % so voi giai doan
co so. Nhu véy, c6 thé nhan dinh dong chay
mua kiét duoc du bdo s€ suy gidm manh trong
diéu kién BDKH. Mit khac, cac thang cudi
mua 1i va dau mua kiét niam sau, dong chay
dugc du bdo tang manh; dac bi¢t & giai doan
dai han, cho théy co su dich chuyén vé mua,
mua kiét kéo dai va mua lii s& ngdn lai, dan dén
gia ting vé dong chay Iii trong thoi ky nay .

Tiép theo cac Bang 1-3 duéi ddy tong hop két
quéa danh gia sy thay do6i trong ddi ciia cac dic
trung thiy vin va dong chay thiét ké ¢ cac giai
doan khi hau trung han (2020-2039) va dai han
(2080-2099) ¢ luu vuc song P6 Ko so voi giai
doan co so (1989-2008). Két qua phan tich cho
giai doan khi hau trung han cho théy cac dac
trung thily van va dong chay nam thiét ké c6 xu
thé giam nhe (xap xi dudi 5 %); riéng cac hé sb
dong chay «,, Cy c6 xu hudng tdng, nhung
khong dang ké; dang cha y 1a duy nhat hé s6 Cg
tang kha manh (trén 50%), diéu nay phan anh
muc d6 thién léch cua chudi sb liéu 1a 16n so
véi giai doan co s&. Nguoc lai, dong chay li
thiét ké c6 xu hudng ting khd manh trong giai
doan nay. Lii twong Gng v4i cac tan suat thiét
ké 1%, 2% va 5% dugc du bao gia ting trong
khoang 5-10 % so v&i giai doan co so.

Doi v6i thoi ky khi hau & giai doan dai han,
cac két qua phan tich cho thdy hau hét cac dic

4 TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 39 - 2017



[ KHOA HOC

| CONGNGHE

v6i giai doan co s6. Cac bién dong vé dong
chay nim va dong chay lii thiét ké (cic hé sb
Cv va Cs) s€ tang 1én, bao hi¢u muc d6 phan
tan cia dong chdy la kha cao so voi giai doan
CO SO.

trung thiy vin va dong chay thiét ké déu co xu
hudng gia tang. Dac biét 1a gia tang luu lugng
lii thiét ké, theo két qua du bao thi li twong
g voi cac tan suét thiét ké 1%, 2% va 5%
duoc du béo gia tang trong khoang 25-30 % so
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Hinh 3. Bién dong hwong mwa (Hinh 3a) va dong chdy (Hinh 3b) binh qudn nhiéu ndm
0 cdc thoi ky khi hau trung han va dai han so voi giai doan chudn
Bang 1. Bién doi (%) cac dic trung dong chay giai doan trung
va dai han so voi giai doan co sé (1989-2008)

Pic trung W, M, Y, Ty M,
(x 10°m*) (1/s/km?) (mm) (I/s/Km?)
2020-2039 -3,74 -3,74 -3,74 0,55 -5,25
2080-2099 0,53 0,53 0,53 0,48 4,78
Biang 2. Bién doi (%) dong chay nim thiét ké giai doan trung
va dai han so voi giai doan co s¢ (1989-2008)
Luu wvire 3 Dong chay niam thiét ké Qp (m3/s)
y / C C
P6 Ko Qo (m's) | Cv S [725% | 50% | 75% | 80% | 85%
2020-2039 -3,74 0,25 53,05 | -4,31 | -4,52 | -4,05 | -3,81 | -3,47
2080-2099 0,53 14,07 | -91,63 | 3,12 1,88 | -1,08 [ -2,14 | -3,56
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Bing 3. Bién d6i (%) dong chay lii thiét ké giai doan trung
va dai han so véi giai doan co'sé (1989-2008)
Luu vuc 3 Dong chay niam thiét ké Qp (m3/s)
Po Ko Q) | Cv | G 1% 2% %
2020-2039 124,69 13,46 | 24,18 10,42 8,98 6,71
2080-2099 192,64 0,00 | -13,19 26,94 27,48 28,27

4. KET LUAN VA KHUYEN NGHI

Nham cung cdp thém cac cong cu hd tro ra
quyét dinh trong qua trinh thich tng voi
BDKH, bai bdo da trinh bay danh gia su thay
ddi vé ché do dong chdy, cic dac trung thuy
van va dong chay thiét ké trong cac giai doan
khi hau trung han (2020-2039) va dai han
(2080-2099) so véi giai doan khi hau co s&
(1989-2008), day la giai doan dd xay ra rat
nhiéu cac hién tuong thoi tiét cuc doan so véi
cac giai doan trude d6. K& thira mo hinh thuy
van dugc thiét 1ap dé mo phong dong chay cho
luu vue song P6 Ko, nghién coru da st dung du
tinh luong mua mo phdéng cho cac giai doan
khi hau co s¢, trung va dai han bdi mo hinh
khi hdu c6 d6 phan giadi si€u cao AGCM3.2S
cta Vién Khi twong Nhat Ban dé thiét 1ap cac
chudi dong chay (theo ngiy) twong ung véi
cac giai doan khi hau d6. Ké qua phan tich
dua trén két qua mo phong dong chay cho ba
giai doan khi hau cho thdy ¢ giai doan trung
han hau hét cac ddc trung thay vin c6 xu thé

TAI LIEU THAM KHAO

giam nhe, nhung dong chay 1ii thiét ké lai ¢6
xu thé tang kha 16n. Trong khi d6 hau hét cac
cac dic trung thily van va dong chay thiét ké
duoc du béo gia ting nhiéu & giai doan dai
han. Ché d6 don g chay duogc du bao cliing bién
dong manh, dic biét 1a dong chay c6 xu thé
suy giam trong mua kiét, gia tang trong mua i
vanguy co dich chuyén vé mua so voi hién tai.
LOICAM ON

Céac tac gid cua bai bao chan thanh giri 101
cam on dén Phong Thi nghiém Trong diém
Quéc gia vé Pong luc song bién — Vién
Khoa hoc Thuy Loi Vi¢t Nam da chia sé¢ mo
hinh Mike-NAM va cac sb liéu khi tuong
thiy van lién quan; Truong Cao dang Thuy
loi Thangone B§ NOng nghi¢p va Lam
nghiép - Cong hoa Dan chu Nhan dan Lao va
Quy Phat trién khoa hoc va cong nghé Qudc
gia (NAFOSTED), Bo Khoa hoc va Cong
nghé da tai tro kinh phi thyc hién cac hoat
dong cua nghién ctru nay.
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