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NGHIEN CUU ANH HUONG CUA BIEN POI KHi HAU
DEN BIEN PONG DONG CHAY MAT LUU VU'C SONG
NAM MUC

Trwong Van Anh, Trinh Xuian Manh
Truong Pai hoc Tai nguyén va Moi treong Ha No1
Tém tit
Song Nam Muec la mot phu luu lon cua dong chinh song Da, co vi tri dia ly
dia hinh va diéu kién tw nhién khd phitc tap. Dong chdy séng ngoi trén luu viee bién
doi do nhitng dién bién bdt loi ciia cdc yéu t6 khi hdu ciing nhw thity van. Bai bdo
nghién ciru sw bién dong ciia dong chay mdt trén heu viee séng Nam mire dudi tac
dong cua bién déi khi hdu dwa trén viéc phdn tich chudi sé liéu thuc do va sir dung
cong cyu mo hinh toan thuy van MIKE NAM. Hai kich ban RCP4.5 va RCP 8.5 cho
hai giai doan 2016 - 2035 va 2045 - 2065 dwoc sir dung. Két qud nghién ctru cho
thdy leu lu’O’ng trung binh miia kiét thoi ki dau va gitka thé ki c6 xu thé ting so véi
giai doan nén. Luu lwong trung binh mia lii ciing ¢6 xu thé ting va tang 1ém nhat
trong giai doan giita thé ky. Nguyén nhan dwoc xdc dinh la do lwong mwa miia ha
ciia hai kich ban nay déu tang so véi thoi ki co s6.
Tir khéa: Bién doi khi hau; Dong chay mat; Luru vire séng Nam Mirc; MIKE NAM
Abstract

Study on the impacts of climate change on surface water resources in Nam Muc
river basin

Nam Muc River is one of the largest tributaries of the Da River basin located
in a very complicated area of geography, topology and natural conditions. Surface
water resources in this basin changed due to the negative variability of climatic
and hydrological factors. This paper concentrates on the fluctuation of surface
water in the Nam Muc river basin under the impact of climate change by analyzing
observed data as well as using MIKE NAM numerical model. RCP4.5 and RCP8.5
scenarios were applied for periods of 2016 - 2035 and 2045 - 2065. The results
indicate that the annual mean discharge in dry season will increase in both study
periods compared to the base period. Annual mean discharge in the wet season will
increase and obtain a biggest value in the second period compared to the base and
first periods. The causes is determined as the forecast rainfall in the dry season of
the RCP4.5 and RCP8.5 scenarios will both increase compared to the base period.

Keywords: Climate change; Surface water flow; Nam Muc river basin; MIKE NAM

1. Mé déu doi hoi phai dau tu nhiéu thoi gian va

Bién d6i khi hau (BDKH) dugc xéac
dinh 13 su bién d6i trang thai ctia khi hau
so vo&i trung binh va/hoac dao dong cua
khi hau duy tri trong mdt khoang thoi
gian dai, thuong 1a vai thap ky hoac dai
hon [1]. Vi vay, viéc danh gia tac dong
cia BDKH dén tai nguyén nudc ludn

ngudn lyc boi ngudn dir liéu hién nay
phuc vu cho cong tac nghién clru tai
Viét Nam con thiéu hodc rat han ché.
Tai Viét Nam, trong nhitng nam qua da
c6 rat nhidu chwong trinh nghién ctu
nham dua ra cac giai phap giam nhe va
ung phé vé1 BDKH trén cac quy mo
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khac nhau [1]. Cac cong cy moO hinh
toan hién dai nhu moé hinh khi hau, mo
hinh toan thuy vin déng vai tro rat quan
trong trong nghién ctru, danh gia tac
dong cua BDKH. Nhiéu mé hinh toan
thuy van - thuy luc, thuy dong luc duoc
ung dung thanh cong véi do chinh xéc
cao trong danh gia tdc dong cua BDKH
trong linh vuc thuy van - tai nguyén
nudc. Trong nghién ciru nay, mo hinh
thuy van MIKE NAM duogc lua chon
dé tinh toan va nghién ciru lugng dong
chdy du tinh cho tuong lai dya trén céac
kich ban BbKH duoc lva chon tir do
dua ra nhitng phan tich va danh gia bién
dong cua dong chdy mat trén luu vuc
song Nam Mtrc.

2. Tf;ng quan luu vuc va phuong
phap nghién ctru

2.1. Luu vwe song Nam Murc

Hinh 1: Bin d6 lwu vwe song Nam Mirc

Nam Muc la song nhanh 16n
nhat nim & bd phai cua séong Da. Song
bat ngudn tir viing nui cao trén 1500 m
trén dat Lao, chdy vao tinh Lai Chau
theo hudng tir Tay Nam lén Pong Bic,
dd vao song Pa tai ban Hudi Muc cac
cira song Da 409 km, co tong dién tich
la 2740 km? Dia hinh Iuvu vuc song
Nam Muec la dia hinh ving nli, vung
ddi va ving dat hep ven cac sudi. Vé dic
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diém khi hau, nhiét do trung binh nam
trén luu vue song Nam Muc khoang tur
16 -23°C.

Nhin chung cac s6 liéu quan tric
cho thdy dong chay 16n nhat trén séng
Nam Muc 16n hon trén song Nam P6 va
Séng Nam Na. Luu lugng 16n nhit da
xuat hién trong nhirng nam gan day Ia
4480 m*/s trng voi mo dun dong chay
16n nhit 12 1672 1/s.km? quan trac dugc
tai tram thay van Nam Muc. Ciing tai
Nam Mt bién d0 muc nudc 16n nhat
do duoc 1a 7,57 m [2].

2.2. Kich bdn bién déi khi hiu ¢
Viét Nam

Kich ban BPKH va nudc bién dang
cho Viét Nam nam 2016 duogc cap nhat
theo 10 trinh da dugc xéac dinh trong Chién
luoc quéc gia vé BPKH, nham cung cip
nhitng thong tin méi nhat vé dién bién,
xu thé bién ddi cua khi hau va nude bién
dang trong thoi gian qua va kich ban
BDKH va nudc bién dang trong thé ky
21 & Viét Nam. Kich ban BDKH c¢6 xét
dén su bién di cua cac yéu td khi hau nhu
nhiét do (nhi€t do trung binh ndm, mua va
nhiét do cuc tri), lugng mua (mua nam,
mua trong cac mua, mua cuc tri) va mot
sO hién tuong khi hau cyc doan. Nam
2013, Uy ban Lién chinh phu vé BDKH
(IPCC) cong b kich ban cap nhat, duong
phan bd ndng do khi nha kinh dai dién
(Representative Concentration Pathways
- RCP) dugc st dung dé thay thé cho cac
kich ban phat thai khi nha kinh SRES
(Special Report on Emission Scenarios).
Cac RCP duoc Iva chon sao cho dai dién
dugc cac nhom kich ban phat thai va dam
bao bao gdm dugc khoang bién doi cua
nong do cac khi nha kinh trong tuong lai
mot cach hop 1y [1].

Theo kich ban BDPKH va nudce bién
dang méi nhat do Bo Tai nguyén va Moi
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truong cong bod thi cac kich ban phat
thai khi nha kinh dugc chon dé tinh toan
xdy dung kich ban cho khi hdu 7 vung
cta Viét Nam gom kich ban phat thai
trung binh (kich ban RCP 4.5) va kich
ban phat thai cao (kich ban RCP 8.5),
dya vao céc diéu kién tu nhién, tinh hinh
kinh té x4 hoi, dan s6 va mic do quan
tam dén mai truong ctia khu vuc. Trong
nghién ctru nay lua chon 2 kich ban danh
gia muc do anh huong cia BDKH dén
tai nguyén nudc bao gdm kich ban phat
thai cao (RCP 8.5) va kich ban phat thai
trung binh (RCP 4.5) tir kich ban BDKH
dugc Bo TNMT ban hanh ndm 2016 dé
tinh toan. Dya vao cac gia tri thay doi
cua luong mua va nhiét do trung binh
mua cho vung nghién ctru (Pi¢n Bién,
Lai Chau, Son La), tién hanh tinh toan
lugng mua cho thoi ky twong lai twong
tmg voi gia thiét tram khi tugng nam
trong tinh ndo sé& c6 gia tri bién ddi cua
tinh d6 duoc l4y tir kich ban BDKH hién
hanh. Sau d6 phan phdi mua mua thanh
mua ngdy dua trén gia thuyét phan phdi
mua s& khong thay doi giita thoi ky co
s& va kich ban BDKH, tir do sé c6 duoc
kich ban mua ngay trong tuong lai.

2.3. M6 hinh mwa - dong chady
MIKE NAM

Mo hinh NAM duoc xay dung tai
Khoa Thuy van, Vién K§ thuat Thuy
dong luc va Thuy lyc thudc Pai hoc Ky
thuat ban Mach nam 1982. Trong mo
hinh NAM céc thong sd va cac bién 1a
dai dién cho céc gia tri dugc trung binh
hoa trén toan luu vuc. M6 hinh tinh
toan qua trinh mua - dong chay theo
cach tinh lién tuc ham lugng am trong
bé chira riéng biét c6 twong tac 1an nhau
[6]. M6 hinh NAM da duogc ung dung
rong rai & Viét Nam, duoc kiém ching
pht hop véi nhiéu luu vuc & nudc ta.
Céu triic md hinh NAM duoc xay dung
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trén nguyén tic cac hd chira theo chiéu
thang dimg va cac hd chira tuyén tinh,
gdm 5 bé chira theo chiéu thang dimg
g@)m bé chua tuyét tan, bé chira mit, bé
chira tang dudi, bé chira ngdm tang trén
va bé chira ngam tang dudi.

Hién nay trong moé hinh thuy dong
luc MIKE 11 (do Vién Thuy Luc Pan
Mach - DHI xay dung) mo6 hinh NAM
da duogc tich hop nhu mot mdédun tinh
qua trinh dong chdy tor mua. Hinh 2 mo
ta cAu tric cia mo hinh NAM.
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Hinh 2: So dé nguyén Iy mé hinh NAM
2.4. Thiét Ip mé hinh MIKE NAM

Dit liéu dau vao cho md hinh bao
gbm s6 liéu khi twgng nhu nhiét do, d6
am, s6 gio nang, gid, mua va sd liéu luu
lwong trung binh ngay. Chudi sb liéu khi
tuong thuy van trén luu vuc song Nam
Mirc dugc thu thip dong bo va kéo dai tir
nam 1970 - 2004 cua cac tram do trong
va lan can gdm tram Lai Chau, Quynh
Nhai va Di¢n Bién. Do nhitng kho khan
trong viéc thu thap cac tai li¢u khi tuong
thuy van tai luu vuc Nam Muc phén
dién tich thudc Lao, nghién clru nay gioi
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han chi sir dung céc s6 liéu cua cac tram
thudc Viét Nam. S6 liéu tai cac tram nay
dugc dung dé hiéu chinh va kiém dinh
md hinh MIKE NAM. Theo d6, thoi
gian dung dé hiéu chinh mé hinh tir nim
1994 dén 2001, bo thong s6 toi wu tim
dugc trong budc hiéu chinh s& dung dé
kiém dinh md hinh cho thoi ki tr nim
2001 dén 2004. Ngoai ra, bdc hoi tién
nang ET st dung trong m6 hinh MIKE
NAM duoc xac dinh qua cong cu ET
Calculator. Tram Nam Muc duoc s
dung lam tram kiém tra va xac dinh bd
thong s6 mo hinh vi day 1a tram duy
nhat c6 do luu lugng dong chay trong

nhiéu nim cua luu vuc nay. Viéc hiéu
chinh thong s6 mé hinh chu yéu dugc
tién hanh bang phuong phap thir sai.
Két qua hiéu chinh cho thay giira tinh
toan va duong thyc do 13 twong ddi phu
hop nhau véi sai s6 1éch dinh vé gid tri
va thoi gian 12 khong nhiéu. Hinh 3 thé
hién két qua hiéu chinh cho thay giita
hai duong qua trinh tinh toan va thuc do
trong d6i bam sat nhau vé ca pha dao
dong va gia tri dinh. Ngoai ra chi tiéu
NASH tuong ddi t6t, 16n hon 0,8 va hé
s6 PBIAS va RSR déu ¢ mirc dam bao
lan luot 12 -0,0116 va 0,3559.
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Hinh 3: Quda trinh luu lwong thyc do va tinh toan hiéu chinh mé hinh (tie nam 1994 - 2001)

Sau khi budc hi€u chinh mo hinh
cho két qua tot, mé hinh MIKE NAM
duoc tién hanh kiém dinh cho cic nim
tir 2001 dén 2004. Két qua kiém dinh
thuy van cho luu vuc Nam Miic thé hién
trong hinh 4 1a twong dbi kha quan, co
thé nhan thay giita duong tinh toan va
duong thue do 13 kha twong dong nhau.
Chénh léch gitra luvu lugng 16n nhat gitra
tinh toan va gia tri thuc do khong dang
ké. Sai s6 léch dinh tai cac tram kiém tra
nam trong pham vi cho phép. Két qua
tinh toan chi tiéu NASH tuong d6i tot
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(0,8) va hé s PBIAS va RSR déu nho,
1an luot 14 2,6533 va 0,4588. Vi két qua
trén bo thong s6 mo hinh c6 do tin cay
cao va co thé ap dung vao du tinh dong
chay trong tuong lai theo cac kich ban
BDKH. Nhu vay, thong qua hai budc
hiéu chinh va kiém dinh, nghién ctru da
xac dinh dugc bd thong s6 tdi uu cho
luu vuc Nam Muc véi céac gia tri thong
s6 chinhnhu C_ =0,73; CK1,2 = 33,8,

QOF
56;L_=106; U_ = 10.

3. Danh gia dong chay luu vue
song Nam Mirc trong diéu kién BDKH

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 20 - nam 2018



Nhu da trinh bay, hai kich ban BbDKH
gom kich ban phat thai cao (RCP 8.5) va
kich ban phat thai trung binh (RCP 4.5)
dugc dung dé tinh toan. Theo d6, cac kich
ban bién ddi lwong mua va bde hoi theo
thoi doan ngay cho cac tram trén va gan
luu vuce song Nam Mirc duoce thu thap cho
cac thoi doan nam tir 2016 - 2035 va 2046
- 2065 tuong ung véi dic trung cho céac
giai doan dau thé ki va gitra thé ki. Véi gia
thiét vé& diéu kién vat 1y cta toan luu vuc

Nghién cuu

14 khong doi (cac thong sd ciia md hinh
MIKE NAM s¢& khong thay déi theo thoi
gian), mo hinh MIKE NAM d duoc kiém
dinh s& duoc ding d& mo phong céc kich
ban gém: Thoi ky co s¢ (1986 - 2005);
thot ky 2016 - 2035 (giai doan I) theo kich
ban RCP 4.5; thoi ky 2016 - 2035 (giai
doan I) theo kich ban RCP 8.5; thoi ky
2046 - 2065 (giai doan II) theo kich ban
RCP 4.5 va thoi ky 2046 - 2065 (giai doan
IT) theo kich ban RCP 8.5.
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Hinh 5: Puong liiy tich tong liwong dong chay tai tram Ngm Mirc theo kich bin RCP 4.5
ciia thoi ki co sé va thoi ki dau thé ki

Tap chi Khoa hoc Tai nguyén va Méi triwong - S6 20 - nam 2018



Nghién cuu

Két qua danh gia bién dong dong
chdy song Nam Muc trong giai doan
dau thé ki ctia kich ban RCP 4.5 va RCP
8.5 cho thay Trong thoi ky kiét kich ban
RCP 4.5 c6 luong dong chay 16n hon so
voi1 thot ky co sé. Tuy nhién trong kich
ban RCP 8.5 lugng dong chay kiét lai
xu hudng gidm di so véi thot ky co sé.
Trong thoi ky 14, dong chay cua kich
ban RCP 4.5 1a 16n nhét, nguyén nhan
do mua cuia mua ha trong kich ban RCP
4.5 tang nhiéu nhat (9,2% so v&i thoi ky
co sO) va nhi¢t do thi tang it hon kich
ban RCP 8.5 (tai nhiét d6 tai Bién Bién,
RCP 8.5 tang 1°C, RCP 4.5 tang 0,7°C).
Liy tich dong chay theo thoi gian (hinh
6) ciing thé hién tong lugng dong chay
s€ tang manh trong kich ban RCP 4.5.1
khoang 4,67% con trong kich ban RCP
8.5 thi tang it hon, khoang 1,17%.

Déi véi giai doan giita thé ki (2046
- 2065) theo kich ban phat thai thap RCP
4.5, so sanh voi giai doan nén va dau

thé ki thay rang trong thoi ky kiét lugng
dong chay trong thoi ki nay 16n hon cac
giai doan con lai. Nguyén nhan co thé
do nhi¢t do cua mua dong va xuan cua
kich ban RCP 4.5 giai doan II cao hon
kich ban RCP 4.5 giai doan I (nhi¢t do
tai Bién Bién, kich ban RCP 4.5 giai
doan I tang 1,6°C, giai doan II tang
0,7°C). Trong khi d6 mua cua kich ban
RCP 4.5 trong giai doan II giam 9,7%
va trong giai doan I tang 17%. Ngoai
ra, trong thoi ky 10, dong chay cua kich
ban RCP 4.5 trong giai doan II 1a 16n
nhat. Nguyén nhan do mua cta mua ha
trong kich ban RCP 4.5 giai doan II tang
nhiéu nhat (16,6% so voi thoi ky co so).
Lily tich dong chay theo thoi gian (hinh
7) thiy rang tong luong dong chay s&
tang manh trong kich ban RCP 4.5 giai
doan I, vao khoang 4,67% so véi thoi
ky co sd. Bdi vé6i kich ban RCP 4.5 giai
doan II thi tang nhiéu hon, vao khoang
15,32% so vo1i thoi ky co so.
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Hinh 6: Qua trinh dong chdy thang va duwong cong thoi doan lwu luwgng tai Nam Mirc
trong thoi ki co s, va giai doan 2046 - 2065 cua kich ban RCP 8.5
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Hinh 7: Puwong liiy tich tong lwong dong chdy tai tram Ngm Mirc theo kich bin RCP 4.5
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Hinh 9: Puong liiy tich tong lwong dong chdy tai tram Ngm Mikc theo kich bin RCP
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Nghién ctru sy bién dong dong
chdy song Nam Murc trong hai giai doan
dau va giira thé ki cuia kich ban phat thai
cao RCP 8.5 nhan thiy rang trong thoi
ky kiét giai doan II lugng dong chay sé
16n hon thot ky co s6. Tuy nhién lugng
dong chay nay trong giai doan I sé nho
hon thot ky co s¢. Nguyén nhan do nhiét
do ctia mua dong va xuan cua kich ban
RCP 8.5 giai doan II cao hon kich ban
RCP 8.5 giai doan I. Trong thoi ky 1,
luong dong chdy trong giai doan II 1a
16n nhat, do mua cua mua ha kich ban
RCP 8.5 trong giai doan II ting nhiéu
nhit (19,3% so véi thoi ky co so), kich
ban RCP 8.5 trong giai doan I tang it
hon (8.8% so voi1 thoi ky co sd). Liy
tich dong chay theo thoi gian (hinh 9)
thé hién rd tong luong dong chay sé ting
manh trong kich ban RCP 8.5 giai doan
I, v61 muc ting khoang 1,17% so voi
thoi ky co sé va kich ban RCP 8.5 giai
doan II thi tdng nhiéu hon, vao khoang
13,99% so vo1i thot ky co so.

4. Két luan va kién nghi

Nghién ctru da lya chon hai kich
ban phat thai cao RCP 8.5 va trung binh
RCP 4.5 dé danh gia bién dong dong
chay mat trén luu vuc song Nam Mic
bang mo hinh toan thuy vian MIKE
NAM. Két qua cho thiy kich ban RCP
4.5 trong giai doan I ¢6 tong lugng ting
4.67% va giai doan II tong luong ting
15,32%. Kich ban RCP 8.5 giai doan |
¢6 tong luong tang 1,17% va giai doan
I tong lugng tang 13,99% so véi thoi
ky co so0.

Nghién ctru nay mdi chi xem xét
bién dong cua dong chay mit trén luu
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vuc song Nam Miuc trong mot bai toan
khéi quét chung cua luu vuc, chua xét
dén nhiing nhan t6 gdy anh hudng dén
dong chay mat nhu hd chua, cic cong
trinh khai thac ngudn nudc khac hay st
dung nudc cia cic nganh kinh té trong
tuong lai. Pay ciing 1a diém han ché
trong nghién ctru nay va s€ duoc dinh
hudng khic phuc trong cac nghién ciru
tiép theo.
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