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NGHIEN CUU PANH GIA ANH HUONG CUA BIEN POI
KHI HAU PEN DONG CHAY PEN HO A VUONG

Nguyén Vin Khanh', Tran Thuc?

Tém tat: Nghién ciru da iing dung mé hinh NAM dé tinh todn va danh gia anh hwéng ciia Bién
d6i khi hdu dén dong chay dén ho A Vieong. Két qua hiéu chinh va kiém dinh chi ra s twong dong
vé pha va bién dé dao dong giita leu heong tinh todn va thiee do. Tir két qua hiéu chinh va kiém dinh,
lam co s¢ dé tinh todn di bdo sw thay doi dong chdy dén ho trong cdc thoi ky twong lai. Két qua tinh
todn dong chay dén hé theo cdc thoi ky twong lai cho thdy dong chay dén hé cé suw thay doi theo cdc
thang ciia tirng mia: thang V la thang chiu tdc déng manh mé nhdt cia bién doi khi hdu trong cdc
thang mia can, con thang XI la thang chiu tac dong manh mé nhat trong cdc thang miia lii. Mike dé
danh hieong ciia bién doi khi hdu dén dong chay miia can it hon so véi mua lil.

Tir khoa: MIKE NAM, A Vicong, Bién doi khi hdu.

Ban Bién tép nhan bai: 08/2/2019 Ngay phan bién xong: 20/03/2019  Ngay dang bai: 25/04/2019

1. it van dé

Bién d6i khi hau (BDKH) 1a mét trong nhiing
thach thirc 16n nhat d6i véi nhan loai. Thién tai
va cac hién tugng khi hau cuc doan dang gia tang
& hau hét cac noi trén thé gi6i. BDKH thyc su
da lam cho bao, 1, han han ngay cang nghiém
trong. Theo kich ban BDKH va nudc bién dang
cho Viét Nam (B TNMT, 2016), d&én cudi thé
ky 21, nhiét d6 trung binh & Viét Nam c6 thé
tang 4°C va muc nudc bién cé thé dang lén Im
[1]. Sb liéu quan tric ciing cho thdy, trong giai
doan 1958 - 2014, nhiét d6 da tang khoang
0,62°C, nhiét do cuc tri tang & hau hét cac ving,
mua cuc doan tang & Nam - Trung B9, Tay
Nguyén, han han xut hién thuong xuyén hon.
Su thay d6i ché d6 mua dan dén thay do6i ché do
dong chay cua cac luu vuc song.

Theo co quan méi trudng Chau Au EEA ning
lwong dong mot vai trd co ban trong viéc hd trg
tat ca cac khia canh ctia cudc séng hién dai. Mat
khac, cac ngu@)n cung cép nang lugng va nhu cau
nang luong rat nhay cam véi nhiing thay doi vé
khi hau, dic biét 1a nhiét do. Tan sb ngay Xuét
hién thoi tiét khic nghiét, bao gdm séng nhiét,
han han va bao c6 kha nang tang dit ra nhiing
thach thirc 16n cho cac nha may dién. Pac biét,
hiéu suét va san luong nha may dién co thé bi
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anh huong bdi sy gia tang nhiét d§ hodc giam
luwong nude phuc vu lam mat. San Xuét thuy dién
cling c6 thé bi anh huong boi sy gia ting tram
tich vao cac hd chira do tang x6i mon va hau qua
cua BDKH.

Pé c6 thé dé xuat nhimng giai phap ung phod
véi BPDKH d6i véi luu vuc hd thiy dién A
Vuong nham giam thiéu cac thiét hai do BDKH
gdy ra, can thiét phai c6 nhitng nghién ctru vé sy
thay d6i ctia cac yéu td tac dong dén ho thuy dién
A Vuong nhu luong mua, boc hoi, dong chay...
trong diéu kién BDKH.

Muc dich cua nghién ctru nay: (1) Nghién ctru
ung dung mo hinh thiy van MIKE NAM tinh
toan luu luong dén hd A Vuong; (2) Panh gia
anh huong ciia bién doi khi hau dén dong chay
dén ho hd A Vuong.

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1. Gioi thi¢u vi tri nghién ciru

Cong trinh thuy dién A Vuong nam trén song
A Vuong thudc huyén Hién, tinh Quang Nam.
Séng A Vuong la mdt trong nhitng song nhanh
ctia song Bung thudc hé théng Vil Gia - Thu
Bon, bat nguon tir phia Tay Bac thudc bién gisi
Viét - Lao ¢6 dd cao 1400 m va hop luu véi song
Bung cach tuyén nha may khoang 9 km vé phia
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thuong luu.

bia hinh luu vye song A Vuong thudc loai dia
hinh vung nui c6 cac dinh nli cao tir 900 m (tai
phan thuy phia nam) dén 1450 m (tai phan thuy
phia béc) v&i mire do chia cit rit manh, cac suon
nui thudng rat doc va thung liing rat sau. Hudng
chinh cua Iuu vyc 1a huéng don gié Pong Nam.
Luu vyc cong trinh thuy dién A Vuong ndm &
phia dong dai Truong Son, trong vung khi hau
Trung Trung BJ. Ché d6 khi hau & day co6 hai dac
diém chinh 1a; mua dong di bét lanh rd rét va
luong mua kha phong phii song phan b6 khong
déu. Ton that gia ting khi xdy dung hd chira A
Vuong, dugc danh gia dya trén co so tai liéu
dong chay tinh toan, tai li¢u mua trén luu vuec,
tai liéu boc hoi tai Pa Nang. Luong mua trong
mua mua chiém hon 90% téng lugng mua nim.
Nhung theo chi tiéu phan mua trung binh thi mua
mua & day vao thang 5 va tir thang 9 dén thang
11 véi dinh mua la thang 10, trong 3 thang mua
chinh (thang 9, 10, 11) lwong mua chiém hon
50% lwong mua toan nam. SO ngdy mua trong
cac thang muia mua tir 10 - 20 ngdy, tong sé ngay
mua trong nam khoang 80 - 160 ngay.

Tai li€u 10 cua tram thuy van trén hé théng
song Vil Gia Thu Bdn cho thiy su xut hién cta
1&i 16n nhat hang nam trén hé thong song nay la
tuong ddi phuc tap, theo chi tiéu phan mua thi
mua I tir thang 10 dén thang 12, nhung c6 mot
s6 nam 1i 1én nhat trong nam lai xuét hién véao
thang 5, 9 1a nhitng thang dau cia mia mwa phu
va mua mua chinh. Do dia hinh déc 1én ld
thuong 1én rat nhanh, dinh Iii kha 16n. Céc tran 1
16n trén song A Vuong déu xuat hién cung thoi
gian vdi cac tran 1 16n trén song Vu Gia - Thu
Bon. Piéu nay chig to rang nhitng tran 1i 16n
nhat hang nam trén luu vuc déu do mot hién
tuong thoi tiét gay mua 16n trén dién rong sinh ra
con nhitng tran il nho hon thi c6 thoi gian xuat
hién khac nhau 1a do nhiing hién tuong thoi tiét
gay mua I khac nhau sinh ra.

2.2. Thu thap tai liéu

Trong nghién ctru nay mot sé dir lidu dau vao
duoc su dung nhu sau:
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S6 liéu vé khi tuong: Str dung s6 liéu mua tai
cac tram Song Bung 2, A Vuong, Hién va s6 liéu
bdc hoi tai tram Tra My lam dau vao cho méd
hinh MIKE NAM.

S liéu thuy van: Sir dung s6 liéu trich 1o va
s6 liéu luu luong thuc do vé ho A Vuong trong
cac ndm 2010, 2011, 2013 dé phuc vu hi¢u chinh
va kiém dinh mé hinh.

S6 liéu dia hinh: St dung ban dd s do cao
(DEM 30) cho toan bg Iuu vuc phuc vu cho viée
phan chia luu vuc trong m6 hinh MIKE NAM.

2.3. Phwong phap nghién ciru

Céc phuong phap dugc str dung trong nghién
ctru nay nhu: phuong phap thong ké, xu 1y sd
liéu dung trong viéc phan tich va xur 1y s lidu
dau vao cuia bai toan; phuong phap mé hinh toan
dung mo hinh thuy van dong chay (MIKE NAM)
dé dién toan dong chay dén luu vuc nghién ctru.

M6 hinh NAM dugc xay dung tai Khoa Thuy
van Vién Ky thuat Thuy dong luc va Thuy luc
thudc Pai hoc Ky thuat Pan Mach nam 1982.
NAM la chix viét tit ciia cum tur tiéng Pan Mach
“Nedbar - Afstromnings - Models” c6 nghia la
mo hinh mua rao dong chay. Cau trac mé hinh
NAM duoc xay dung trén nguyén tic cac hod
chtra theo chiéu thing dung va cac hd chira tuyén
tinh, gdm c6 5 bé chira theo chiéu thang ding
nhu hinh 1.
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Hinh 1. Céu triic mé hinh NAM

S thang 04 - 2019



Bé chira tuyét tan: dugc kiém soat bang cac
diéu kién nhiét do. Déi véi diéu kién khi hau
nhiét doi ¢ nude ta thi khong xét dén bé chia
nay.

Bé chtra mit: luong nudc ¢ bé chtra ndy bao
gbém luong nuéc mua do 16p phi thuc vat chin
lai, luong nudc dong lai trong cac chd triing va
lwong nudc trong tang sat mat. Gidi han trén ctia
bé chira nay duogc ky hiéu bang Umax. Luong 4m
trit trén bé mat cta thuc vat, lugng nudce dién
triing trén bé mit luu vuc va luong nudc trong
tﬁng sat mat dugc dac trung boi lugng tri am bé
mit. Gidi han trir nudc tdi da trong bé chira nay
duoc ky hiéu bang Unax. Lugng nude U trong bé
chtra mat s& giam dan do bdc hoi, do that thoat
theo phuong nam ngang (dong chay sat mit).
Khi lugng nudc nay vuot qua nguong Unmax thi
mot phf?m cua lugng nudc vuot ngudng Pn nay sé
chay vao sudi dudi dang chay tran trén bé mit,
phan con lai s& tham xubng bé ngam. Luong
nuéc & bé chira mit bao gdbm lwong nude mua
do 16p phu thuc vat chan lai, lugng nude dong lai
trong cac chd triing va luong nudce trong ting sat
mat.

Bé chira tang dudi: Bé nay thudc ting ré cay,
14 16p dat ma thuc vét co thé hut am dé thoat am.
Gidi han trén ctia luong 4m tdi da trong bé chira
nay dugc ki hi¢u 13 L. Lugng am cua bé chua
sat mat duoc dac trung béng dai Iuong L, phu
thudc vao luong tdn that thoat hoi cta thuc vat.
Luong 4m ndy ciing anh hudng dén lwong nude
s& di xudng bé chira ngdm dé bd sung nudc
ngam. Ty $6 L/Lumax biéu thi trang thai 4m cua bé
chua

Béc thoat hoi nude cua thuc vat duogc ky hi¢u
1a Ea, ty 1€ voi lugng bdc thoat hoi bé chira mat
(Ep). Béc thoat hoi nuée thuc vat 1a dé thoa méan
nhu cau bdc hoi ctia bé chira mat. Néu luong 4m
U trong bé chira mit nho hon bdc thoat hoi thuc
do thi bé chira mat bi boc hoi hét. Luong bdc hoi
con thiéu s& duoc bd sung tir tang dudi (Ea). Ban
dau no sé boc hoi lwong am trong dat & ting dudi
con thira ¢ cac giai doan trudc néu thiéu no tiép
tuc boc hoi lugng nude chira trong dét & tang
duéi. Do d6 luong bdc thoat hoi (E.) phu thudc
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vao lugng trit 4m co trong dat.

Bé chtra nuéc ngdm: Luong nude bd sung
cho dong chay ngdm phu thudc vao d6 am cua
dat trong tang ré ciy. Mua hodc tuyét tan trudc
tién di vao bé chira mit. Lugng nudc U trong bé
chtra mat lién tuc tiéu hao do bdc thoat hoi va
tham ngang dé tao thanh dong chay sat mat. Khi
luong nudc U vuot qua gidi han Umax, phan
luong nudc thira s tao thanh dong chay tran dé
tiép tuc chay ra song, phan con lai s& thim xudng
cac bé chtra ting dudi va bé chira ting ngam.

Luong cap nudc ngdm duge chia ra thanh 2
bé chtra: bé chira nudc ngam tang trén va bé
chira nudc ngam tang dudi. Hoat dong cua hai
bé chira nay nhu cac hd chta tuyén tinh véi cac
hang s6 thoi gian khac nhau. Nudc trong hai bé
chtra ndy sé& tao thanh dong chay ngam.

Dong chay tran va dong chdy sat mat duogc
din toan qua mot hd chua tuyén tinh thir nhat.
Sau d0, tit ca cac thanh phan dong chay dugc
cong lai va dién toan qua mot hd chira tuyén tinh
thir hai. Cudi ciing s& dugce dong chay tong cong
tai ctra ra.

* Céc yéu tb chinh anh huong dén dong chay
trong mo6 hinh NAM [3]

Luong trix bé mat: Luong am bi gilr lai béi
thuc vat ciling nhu duoc trit trong cac chd triing
trén téng trén cung cua bé mat dat duoc coi 1a
luong trir bé mit. Umax biéu thi gidi han trén cia
téng luong nude trong lugng trir bé mat. Tong
luong nudc U trong luong trir bé mit lién tuc bi
giam do bdc hoi ciing nhu do thim ngang. Khi
luong trix bé mit dat dén muc toi da, mot luong
nudc thira Py s€ gia nhap vao song véi vai tro 1a
dong chay tran trong khi lugng con lai s& tham
vao tang thap bén dudi va tang ngam.

Luong trit ting thp hay luong trir ting ré
cay: PO 4m trong tang ré cdy, 16p dat bén dudi bé
mit dat, tai d6 thuc vat co thé hat nude dé boc
thoat hoi dic trung cho luong trit ting thap. L
biéu thi gidi han trén cua tong luong nudc trit
trong ting nay. P 4m trong lugng trit tang thip
cung cép cho bdc thoat hoi thyuc vat. D6 4m trong
tang nay diéu chinh tong luong nude gia nhap
vao luong trit ting ngdm, thanh phan dong chay
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mat, dong sat mat va luong gia nhap lai.

Boc thodt hoi nuée: Nhu cau boe thodt hoi
déu tién duoc thoa man tir luong trix bé mit voi
toc do tiém nang. Néu lugng am U trong luong
trit b& mat nho hon yéu cau (U < Ey) thi phan con
thiéu duoc coi rang 1a do cac hoat dong cua ré
cAy it ra tir luong trit tAng thap theo tdc d6 thuc
té Ea. E twong tng v6i luong bdc hoi tiém ning
va bién d6i tuyén tinh theo quan hé luong trit 4m
trong dat, L/Lumax, cla lugng trir 4m tang thap.

M
Dong chay mat: Khi lwong trit bé mat da tran,
U > Unax, thi lugng nudc thira P s€ gia nhap vao
thanh phan dong chay mit. Thong sé Qor dic
trung cho phin nudc thira PN dong gop vao
dong chay mat. N6 duoc gia thiét 1a twong tng
v6i Py va bién di tuyén tinh theo quan hé lugng
trir 4m dat, L/Lmax, clia luong trir 4m tang thap.

L/L N
Qo] CQ0P o7 Py it L/ Limax > To
0

L

E, = (E, —U)

Lmax

i )
néu L/Lyax < Tor

Trong d6: CQor 12 hé s6 dong chay tran trén
mat dat (0 < CQor < 1), Tor 14 gia tri ngudng cua
dong chay tran (0 < Tor < 1).

Phan lugng nudc thira Py khong tham gia vao
thanh phan dong chay tran s& tham xubng luong
trir tang thap. Mot phan trong do, AL, ciia nudc
¢6 san cho thim, (Px-Qor), dugc gia thiét s& lam
tang lwong am L trong luong trit 4m tang thap.
Luong am con lai, G, dugc gia thiét s& thim sau
hon va gia nhap lai vao lugng trir ting ngam.

Dong chay sat mat. Su dong gop cua dong
chay sat mat, Qi, dugc gia thiét 1a tuong tng voi
U va bién ddi tuyén tinh theo quan hé lugng chira
4m cua luong trit tAng thap.

TiF .
- Unéul/Lya, > Tir (3)

L
Qirs (CKip)™ Lw;a—xr
0 néu L/Lyar < Tir

Trong d6 CKir1a hing s6 thoi gian dong chay
sat mat va Trr 12 gia tri ngudng tang ré cdy cla
dong sat mat (0 <Tr<1).

Dién todan dong chay mdt va dong sat mdt:
Dong sat mat dugc dién toan qua chudi hai hd
chtra tuyén tinh voi cing mot hang s6 thoi gian
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CK1.. Dién toan dong chay mit ciing dua trén
khai niém hé chtra tuyén tinh nhung vi hing s6
thoi gian co thé bién d6i

CK,, néu OF < OF,,;,, néu OF < OF;,

CKA ek, (28 néu OF < OF,,;, (4

OFMIN

Trong d6 OF la dong chay tran (mm/hr) OF min
1a giéi han trén ctia dién toan tuyén tinh (= 0,4
mm/gio), va p = 0,4. Hang sb p = 0,4 twong tng
véi viéc st dung cong thirc Manning dé mo
phong dong chay mat. Theo phuong trinh trén,
dién toan dong chay mit dugc tinh bang phuong
phap soéng dong hoc, va dong chay sat mat duoc
tinh theo mé hinh NAM nhu dong chay mat
(trong luu virc khong c6 thanh phan dong chay
mit) dugc dién toan nhu mot hd chtra tuyén tinh.

Lwong gia nhdp nuée ngam: Toéng luong
nudce thaim G gia nhap vao lugng trit nudc ngdm
phu thudc vao d6 am chira trong dat trong tang ré
cay.

L
+———-T
G= (PN - QOF)Lml_TG ¢ NnéU L/Limax>TG (5)
0 NEUL/Lyay = Tg

Trong d6 Tg 1a gia tri ngudng tang ré ciy d6i
v6i lugng gia nhap nude ngam (0 < To < 1).

Dé dm chira trong dat: Lugng trit tang thip
biéu thi lwgng nudc chira trong tang ré ciy.Sau
khi phéan chia mua gitra dong chay mat va dong
thAm xudng ting ngam, luvong nudc mua con lai
s& dong gop vao lugng chira am (L) trong luong
trit ting thip mot lwong AL.

AL=R -Qs -G ©)

Dong chay co ban: Dong chay co ban BF tu
lugng trit ting ngam duoc tinh toan nhu dong
chay ra tir mot hd chira tuyén tinh voi hang sé
thoi gian CKar

2.4. Thiét lap mé hinh MIKE NAM

S6 liéu dau vao cho mé hinh bao gém s6 lidu
mua dugc thu thap tr qué trinh do dac tai céac
tram Song Bung 2, A Vuong, Hién va sé lidu boc
hoi 1§y tur tram Tra My. S6 lidu phuc vu cho mé
hinh duoc léy tai thoi diém céc tran 1 Xay ra vao
nam 2011 va 2013. Tién hanh phan chia luu vuc
16 thanh céc luu vuc con dé tién hanh tinh toan,
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hoan nguyén dir liéu bang cach xir Iy ban do,
chia luu vuc trén ArcGis duya vao DEM 30 m cua
luu vuc song.

dong chay dén ho, viéc dau tién la phai hi¢u
chinh va kiém dinh mo hinh véi cac so liéu thuc
do, tir d6 xac dinh bd thong sO ciia mo hinh

= NAM cho tiéu luu vuc.
™ R 86 ligu ding dé hiéu chinh va kiém dinh mé
, { hinh: s6 liéu mua trich & va s lidu luu lugng
== 3 thuc do vé hd A vwong nim 2010, nam 2011 va
i T ™4 ndm 2013.

a) Hiéu chinh mé hinh

Trong khi hiéu chinh, cac théng s mo hinh
dugc diéu chinh bang cach thir sai két hop véi
hiéu chinh tu dong dé dat t6i gia tri gan dung.
Céc gi tri gan ding nay duoc coi 1a hé sb dién
3.1. Higu chinh va kiém dinh mé hinh hinh dé x4c dinh dong chay trong luu vuc. Sau

Theo dé xuit ky thuat da duoc phé duyét, khi hiéu chinh cac thong sd, két qua so sanh giira
nhim muc dich st dung m6é dun MIKE-NAM s6 liéu tinh toan va thuc do nhu sau:
trong bd mé hinh MIKE dé tinh toan chinh xéac

Hinh 2. So do chia luu vure
3. Két qua va thao ludn

So sanh luu lwgng thyc do va tinh toan vé hd A Vwong nim 2010
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Hinh 3. Két qud so sanh giita dwong qud trinh tinh todn va thwe do nam 2010

So sanh tdng lwgng thwe do va tinh toan vé hd A Vwong niim 2010
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Hinh 4. Két qua so sénh gitta duong téﬁg lwong tinh todan va thuc do nam 2010

Viéc mé phong qua trinh 1t nim 2010 dat két b) Kiém dinh mé hinh
qua kha tdt, tai tram hiéu chinh duong qua trinh
tinh toan va thuc do kha phii hop ca vé gia tri dinh
va hinh dang 1d, chi tiéu Nash-Sutcliffe dat 81,1%,  kiém dinh véi qué trinh Iii nam 2011, 2013. Két
sai sb tong luong 1a WBL = 8,8%. Tirkét qua trén,  qua so sanh giita qua trinh tinh toan va thuc do
ta co thé sir dung bo thong s6 cia md hinh dé phuc  duogc thé hién trén hinh 5 dén hinh 8.
vu cho qua trinh kiém dinh tiép theo.

Str dung bo thong s6 cia mo hinh vira tim
dugc & phan hiéu chinh phia trén dé tién hanh

TAP CHI KHi TUQONG THUY VAN
S6 thang 04 - 2019



BAI BAO KHOA HQC

So sanh luu lirgng thuwe do va tinh toin vé hd A Vuong niim 2011
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Hinh 5. Két qud so sanh giita dwong qud trinh tinh todn va thwe do nam 2011

Hinh 6. Két qua so

So sanh téng luwgng thue do va tinh toan véhd A Vwong nam 2011
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danh giita dwong tong heong tinh todn va thwe do nam 2011

So sanh luu lwgng thue do va tinh toin vé hé A Vwong nim 2013
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Hinh 7. Két qua so sanh giita dwong qud trinh tinh todn va thwe do ndam 2013

Hinh 8. Két qua so sanh gi
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iza dwong tong lwong tinh todan va thyc do nam 2013

Viéc mo phong qua trinh i ndm 2011, 2013 luot dat 71,6% va 76,6%; sai sd tong luong 1an
dat két qua kha tdt, tai tram kiém dinh duong qua  luot 13 13 1% va 8,8%. Tir két qua trén, ta c6 thé
tinh toan va thuc do kha pht hop ca vé hinh dang st dung b6 thong s6 cia mé hinh (Bang 1) dé
18, chi tiéu Nash-Sutcliffe nim 2011, 2013 1an  phuc vu cho qua trinh tinh toan tiép theo.
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Bdng 1. B théng s6 mé hinh NAM sau khi
hiéu chinh va kiém dinh

Upaw 103 g, 570 7, 025
Luw 100 cg,, 336 7, 025
COor 034 7, 071 (g, 3574

3.2. Pdnh gid anh hwéng ciia bién doi khi
héu dén dong chay dén hé A Viwong

Nham danh gia anh huong cia bién doi khi
hau dén dong chay dén ho A vuong, nghién ciru
dua trén kich ban BDKH cua B tai nguyén va
Moi truong ndm 2016 véi 2 kich ban RCP4.5 va
RCP8.5 [1]. St dung mo6 hinh MIKE-NAM da
dugc tim bo thong s phi hop qua cac bude hidu

BAI BAO KHOA HQC

chinh va kiém dinh & trén dé mo phong dong
chay cho cac thoi ky 2016 - 2035, 2046 - 2065,
2080 - 2099. Dya trén su bién dong luong mua
theo cac mua cua khu vuc duogc trich tir phu luc
A trong kich ban BPKH nam 2016 ctua B¢ tai
nguyén va Moi truong, tién hanh tinh toan dong
chay trén Iuu vyc hd A Vuong theo cac kich ban
BDKH tng véi cac thoi ky khac nhau. Sau khi
tinh toan duoc lugng mua thay doi so véi thoi
ky nén, tién hanh nhép lugng mua médi vao mo
hinh NAM dé tinh toan ra dong chay theo céc
kich ban BDKH. Két qua tinh toan dong chay
dén ho tir mo hinh theo cac kich ban BDKH
dugc thé hién nhu sau:
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Hinh 9. Qua trinh lwu lu"ang den ho A Vwong qua cdc thm ky theo kzch ban RCP4.5

1400

1200
= 2016-2035 —@—2046-2065
1000

"

ROOEX
]

[OOREX

=
S
(=]
A o avaiw
avar Vv

v,
v

Dong chay dén hd A Vuwong céc thoi ky ciia kich ban RCP8.5

2080-2099

SN

N

3

wieae

o

2
1
Becan eama o i
O

K]
beana.  aewian
R R ol

1
5
bt one __aum

1

Siriimc v
ROCOSX
EDOOK
i b,

oS

3

Hinh 10. Qua trmh luu lu"ong den ho A Vwong qua cdc - thoi ky theo klch ban RCPS.5

a) Panh gid tic dong ciia BDKH dén dong
chay nam

Dua trén két qua tinh toan dong chay dén hd
A Vuong theo cac kich ban bién d6i khi hau,
nhan thay dong chay trung binh ndm trong cac
thoi ky tuong lai déu co xu thé tang so voi thoi
ky nén, dugc thé hién hinh 11a-b.

Dong chay nam dén hd ting dan theo cac thoi
ky theo cac kich ban BDKH, tang Ién so v&i thot
ky nén va thoi ky sau 16n hon thoi ky trude.
Theo kich ban RCP4.5, dong chay trung binh
nim c6 muc ting thip hon so voi kich ban
RCP8.5. Sy thay ddi nay phu hop vé6i su thay doi
cua lugng mua va bdc hoi trén luu vuc theo cac
kich ban khac nhau.

b) Panh gid tic dong cia BDKH dén dong
chay li

Mua 1 trén luu vue hd A Vuong kéo dai tir
thang IX — XII. Theo céc kich ban BDKH, dong
chay mua It c6 xu hudng tang 1€n so véi thoi ky
nén. Nhin chung, dong chay mua lii theo kich
ban RCP8.5 c6 muc gia tang 16n hon so véi kich
ban RCP4.5. Xu thé ciia dong chay lii so v6i thoi
ky nén phu hop voi sy thay doi cia luong mua
va bdc hoi trén luu vue theo céc kich ban khéc
nhau (Hinh 12 va Hinh 13).

Thoi ky 2016 - 2035: Theo két qua tinh toan
ctia mo hinh cho thiy mirc d6 bién d6i dong chay
lii déu c¢6 xu hudng ting 1én so voi thoi ky nén,
d@)ng thoi gitta cac kich ban c6 sy chénh 1éch

TAP CHI KHi TUQONG THUY VAN

S6 thang 04 - 2019



BAI BAO KHOA HQC

theo murc bién ddi cua lugng mua.

Thoi ky 2046 - 2065: Dong chay mua li tai
cac tram déu tang so voi thoi ky nén, va co xu
hudng 16n hon thoi ky trude theo cac kich ban.
Tuy nhién gitta cac kich ban c6 sy chénh 1éch
theo mirc bién ddi cua lwong mua.

Thoi ky 2080 - 2099: Luu lugng dong chay 1t
tang kha 16 rét so voi thoi ky nén, giita cac kich
ban ¢6 su chénh léch theo mtrc bién ddi cua
luong mua.

¢) Panh gid tic dong cia BPKH dén dong
chay mua can

Theo két qua tinh toan cua cac kich ban
BDKH, dong chay mua can c6 sy khac bi¢t dang
ké theo ting thoi ky va theo timg kich ban
BDKH.

Dong chéy trung binh nim dén hd ciia cac kich ban

32
30 u/u
2
£
> 28 A ‘
¢ #—Neén
26 1 —#—RCP4.5
—#—RCP8.5
24 T T T

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

Hinh 11a. Dong chay trung binh nam dén luu
viee ho A Vuong

Dong chay dén hd mia lii ciia cac kich ban
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Hinh 12. Dong chady trung binh mia lii dén leu
viee ho A Vuwong

Dong chay dén ho miia can ciia cac kich ban

18.18
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Hinh 14. Dong chady trung binh mia can dén
lvu viee ho A Vieong
TAP CHI KHi TUQONG THUY VAN

Thoi ky 2016 - 2035: Dong chay mua can dén
hd ¢6 xu hudng giam so véi thoi ky nén va kich
ban RCP8.5 c6 xu hudng giam so vai kich ban
RCP4.5.

Thoi ky 2046 - 2065: Dong chay mua can co
xu hudng giam so véi thoi ky trude. Theo kich
ban RCP8.5 ¢6 xu huéng giam nhiéu hon so véi
kich ban RCP4.5.

Thoi ky 2080 - 2099: Dong chay mua can ¢
xu huéng giam so véi thoi ky nén, kich ban
RCP8.5 c6 xu thé giam manh hon so véi kich
ban RCP4.5.

Nhin chung, két qua tinh toan cia mé hinh
phi hop véi sy bién ddi vé lugng mua theo ting
thoi ky va theo tirng kich ban BDKH khac nhau.

Mikc d thay ddi (%) luwu lwgng tb nim so véi thoi ki
nén 1986 - 2005 ciia cic kich bin

[
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2016-2035 2046-2065 2080-2099
Hinh 11b. Murc thay doi dong chay trung binh
nam den ho A Vwong

Mikc d) thay ddi (%) luu lwgng dén hd mua li
so voi thoi ki nén 1986 - 2005 ciia cac kich ban
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Hinh 13. Murc thay doi dong chay trung binh
mua li den luu viee ho A Vieong

Mikc d) thay ddi (%) luu lrgng dén hd mia can so
vo6i thoi ki nén 1986 - 2005 ciia cac
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Hinh 15. Mikc thay déi dong chay trung binh
mua can den luu vuc ho A Vieong
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d) Téc dong ciia BDKH dén dong chady thang

Xét vé phan phdi dong chay thang, dong chay
dén ho co xu hudng ting nhe trong cac thang
mua xuan, giam dan trong cac thang mua hé, cac
thang muia 1ii ¢6 xu huéng ting manh thé hién &
hinh 16 va hinh 17.

Theo két qua tinh toan cho thay, su thay d6i

BAI BAO KHOA HQC

dong chay dén ho co su thay doi theo cac thang
ctua tong mua. Thang V 1a thang chiu tac dong
manh mé& nhit cia BDKH trong cac thang mua
can. Thang XI 1a thang chiu tac dong manh mé
nhit trong cac thang mua 1. Mtrc d6 anh huéng
cua BDKH 1én dong chay mua kiét 1a it hon so
véi mua ld.

Su thay dbi dong chiy dén hd ciia cic thoi ki kich ban RCP4.5 so véi thoi ki nén (%)

44

34
— 24
S
o] SO | . .
<

4 ......

-6

1 2 3 4 5 7 8 9 10 11 12

220162035 364 | 520 | 581 | .144 | -2.089 | -2.078 | -1.619 | -1.200 | 1.879 | 19.233 | 20.577 | 19.957
=2046-2065 | 483 | .765 | .640 | .227 | -3.854 | -2.999 | -1.923 | -1.268 | 2.751 | 26.957 | 31.659 | 27.042
2080-2099 | 580 | 941 | 856 | .253 | -5.104 | -3.392 | -2.815 | -1.406 | 3.556 | 32.684 | 42.007 | 31.801

Hinh 16. Su thay doi dong chay dén ho A Vieong ciia cdc thoi ki kich ban RCP4.5 so véi thoi ki nén

Su thay d6i dong chiy dén hd ciia cic thdi ki kich ban RCP8.5 so véi thoi ki nén (%)

44
X
-
g
<
1 2 3 4 5 7 8 9 10 11 12
2016-2035| .373 541 602 167 | -2.133 | -2.132 | -1.849 | -1.267 | 1.932 | 19.240 | 20.608 | 20.048
2046-2065 | .509 .802 736 254 | -4.596 | -3.043 | -2.009 | -1.345 | 2.810 | 28.674 | 33.629 | 27.927
2080-2099 | .603 936 906 295 | -5.460 | -3.613 | -3.054 | -1.646 | 3.623 | 32.801 | 42.032 | 32.781

Hinh 17. Sw thay doi dong chay dén ho A Vieong ciia cdc thoi ki kich ban RCP8.5 so véi thoi ki nén

e) Téac dong cia BDKH dén dinh lii va tong
liwong 1ii hew viee ho A Vieong

Dé danh gia anh hudng cua bién d6i khi hau
dén dinh 1t va tong lugng 1 thiét ké dén hd A
Vuong, trong nghién ctru tinh toan dua trén thay
d6i lugng mua ngay 16n nhét va tong luong mua
ngdy 16n nhét thoi doan (3 ngay, 5 ngay, 7 ngay,
9 ngay) cua cac thoi ky. Hai tran 1ii thiét ké ung
v6i tan suit P=0,1% va P=0,5% dugc chon lam
mau dién hinh tinh toan. Tir duong qua trinh 1
hién trang dugc chon, thong qua cac hé s6 thu
phong K; (hé sé dinh 1, tong lwong 3 ngay, tong
luong 5 ngay, tong lugng 7 ngdy, tong luong 9

ngay) s€ xac dinh dugc qua trinh 1 cac thoi ky
cua cac kich ban RCP4.5 va RCP8.5 (Hinh 18
va Hinh 19).

Tt chudi luu lugng tic thoi thang cua cac
thoi ky cua cac kich ban BDKH, xac dinh cac
gia tri luu lwong tire thoi 16n nhat twong tng voi
cac thoi ky. Tur cac gia tri do, xac dinh dugc cac
hé sd thu phong dinh 1 dudi tic dong cua
BDKH cho tirng thoi ky cua céc kich ban tuong
lai (bang 2). Tu d6 tinh dugc luu luong dinh 1t
thiét ké ing véi timg tan suat dudi tac dong ciia
BDKH tung thoi ky cua cac kich ban tuong lai
(Bang 3, 4).
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Hinh 18. Qud trinh lii thiét ké luu viee A Vieong
ung voi P=0,1%
Bdng 2. Hé 56 thu phéng dinh lii (D) duwéi tdc
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Hinh 19. Qud trinh lii thiét ké lwu viec A Vieong
ung voi P=0,5 %

Badng 3. Luu lwong dinh I thiét ké P= 0.1%

déng ciia bién doi khi hdu trong cdc thoi ky BDKH
Thoi ky 1290%6— 2016- 2046- 2080- Thoi ky 1986-  2016- 2046- 2080-
5 2035 2065 2099 2005 2035 2065 2099
RCP4.5 nén 1.221 1.294 1.344 RCP4.5 7120 8693.52 9213.28 9569.28
RCP8.5 nén 1.211 1.304 1.302 RCP8.5 7120 8366 9284.48  9270.24

Bdng 4. Lwu lwong dinh 1 thiét ké P = 0.5% trong cdc thoi ky BDKH

Thoiky 1986 2016~ 2046-  2080-
Y 2005 2035 2065 2099

RCP4.5 5720 6984.12 7401.68 7687.68

RCP8.5 5720 6721  7458.88 7447.44

4. Két luin

Qua xem xét, phan tich va danh gia nhan thay
dudi tac dong ctia bién do6i khi hau, dong chay
dén ho A Vuong c6 nhiéu bién d6i. So véi thoi ki
nén, lugng dong chay trung binh nim va lugng
dong chay mua 1ii dén ho c6 xu hudng ting qua
cac thoi ki. Pac bi¢t 1a kich ban RCP 8.5 ung véi
thoi ki 2080 - 2099 c6 muc tang o rét nhét. Su
chénh léch vé lugng dong chay thi twong mg véi
su bién dbi vé lugng muc theo cac kich ban.
Dong chay mua can dén hd A Vuong trong tuong
lai ¢6 xu thé giam so voi thoi ki nén, kich ban
RCP 8.5 giam manh hon so voi kich ban RCP4.5
trong cac thoi ki tinh toan. Xét vé phan phdi
dong chay thang, dong chay dén ho co xu hudng
tang nhe trong cc thang mua xuan, giam dan
trong cac thang mua he, cac thang mua 1t c6 xu
hudéng tang manh. Thang V la thang chiu tac
dong manh mé& nhat ciia BPKH trong cac thang

mua can. Thang XI 1a thang chiu tdic dong manh
mé nhat trong cac thang mua li. Muc do anh
huong cuia BDKH Ién dong chay mua kiét 1a it
hon so voi mua 11

Pé co thé ning cao kha ning Gng pho voi
BDPKH, nham dam bao cho su phat trién bén
virng trén luu vuc ho thiy dién A Vuong trong
tung giai doan cy thé, can co nhirng dinh hudng
chinh sach, dy an, nang cao nhén thuc vé bién
d6i khi hau ciing nhu (mg pho véi bién doi khi
hau cua cong dong, cac nganh, cic cip chinh
quyén. Két qua cta bai bao 1a co s dé giup cac
nha quan ly, cac nha hoach dinh chinh sach va
cac dia phuong trong ving nghién ctru xay dung
céc ké hoach, phuong an, giai phap ung pho
thich hop nham giam nhe cac tac dong bat loi do
anh huong cta bién doi khi hau va xAm nhép
man trong tuong lai.

Loi cam on: Véi sy giup d& va huéng dan tan tinh cta thay GS.TS. Tran Thuc. Bai bao nay la
mot phan két qua cua luan van thac sy cta hoc vién Nguyén Van Khéanh voi tén dé tai luan van:
“Nghién curu tac dong cua bien doi khi hau den dong chay dén ho phuc vu van hanh hé thuy dién A

Vwong tinh Quang Nam”.
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RESEARCH ABOUT ASSESSING CLIMATE CHANGE IMPACTS ON
THE FLOW INTO AVUONG LAKE

Nguyen Van Khanh!, Tran Thuc?
'The Central Hydrometeorological Station of Central Vietnam
?Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: The NAM model has been applied in this research to calculate and evaluate the effects
of climate change to A Virong lake. The correction and inspection result indicates the similarities of
phase and amplitude fluctuations between calculation and measurement flow. Base on the editing and
testing results, the changes in flow come to lake in the future periods will be predict. The calcula-
tion results of flow to the lake in future periods show that the flow changes according to the months
of each season: the May is affected the most powerful by climate change in the dry months, and No-
vember is affected the most powerful in the flood months. The degree of influence of climate change
to the dry season is less than the flood season.

Keywords: MIKE NAM, A Vuong, Climate change.
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