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NGHIEN CUU ANH HUONG CUA BIEN POI KHi HAU PEN
TAINGUYEN NUOC MAT LUU VUC SONG THU BON

Trinh Xuin Manh, Nguyén Tién Quang, Thi Vin Lé Khoa
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Luu vue song Thu Bon ¢6 vi tri dia ly, dia hinh va diéu kién tu nhién khd phirc
tap. Luu viee song nay duge danh gid 1o noi dé chiu nhitng tdc dong va ton thirong
do cdc dién bién bt loi cia cdc yéu t6 nhuw bién doi khi hdu, thuy vin, xdm nhdp
man, ciing nhu cdc hoat dong quan li khai thac va su dung tai nguyén thién nhién
khéng hop 1y dang dién ra rat manh mé, ddc biét la nguén tai nguyén nuwde. Bai
bdo nay tdp trung vao viéc nghién ciru sy bién déng ciia tai nguyén nwede mdt trén
luu vue song Thu Bén dudi tdc dong cua bién déi khi hdqu dia trén viéc phan tich
chudi 6 lidu thuc do va sir dung cong cu mo hinh toan thuy van (MIKE NAM). Két
qua nghién civu sir dung hai kich ban RCP 4.5 va RCP 8.5 cho thay heu lwong trung
binh nam trén lweu viee tang tir 11,5 - 18,9%, e lwong miwa lii ¢6 xu thé tang tir 6,9
- 11,3%. Tuy nhién, luu hrong mita kiét lai giam vao khodng 0,7% ¢ ddu thé ky doi
voi kich ban RCP4.5, nguoc lai voi kich ban RCP8.5 luu lwong mua kiét co xu thé
tang vao khoang 1,3 - 11,8% so vdi thoi ki co so.
Tir khoa: Bién doi khi hau, tai nguyén nudc mat, luu vuc song Thu Bon, mod
hinh MIKE NAM
Study on the impacts of climate change on surface water resources in Thu Bon
River Basin

Abstract

Thu Bon River basin is located in a complicated area of geography, topology
and natural conditions. The basin is very vulnerable to adverse changes of climate,
hydrology, salinity as well as irrational management and use of natural resources,
especially water resource. This research studied the change of surface water in the
Thu Bon River basin under impact of climate change by analyzing in-situ data and
using MIKE NAM model. Results corresponding to RCP4.5 scenario and RCPS.5
scenario indicated the increase of 11.5 - 18.9% in term of annual discharge, and
the increase from 6.9 to 11.3% of flood flow. Meanwhile, discharge decreased about
0.7% during dry flow with RCP4.5 scenario, and contrarily increased about 1.3 -
11.8% with RCP8.5 compared to the base period.

Keywords: Climate change, surface water resources, Thu Bon River basin,
MIKE NAM
1. Mé déu rat han ché. Tai Vjét Nam, trong nhitng
Pénh gid tc dong cila BDKH dén 1AM qua da c6 rat nhicu chuong trinh
{4 nguyén nude luon doi hoi phai duy rr  "Een cuu nham dua ra cdc glai phip
R o ; , . giam nhe va ung phé véi BDKH trén
nhi€u thoi gian va ngudn lyc boi nguon 4. quy md khac nhau [1]. D& nghién
dir liéu hién nay phuc vu cho cong tic  ciru BPKH va nhiing tac dong ciia nd
nghién ctru tai Viét Nam con thiéu hodc  gay ra thi cac cong cu mé hinh toan hién
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dai nhu moé hinh khi hau, mé hinh toan
thuy van dong vai trd rat quan trong.
Dac biét trong linh vuc thuy van - tai
nguyén nudc, vi sy phat trién manh mé
va nhanh chdng cua toan hoc, vat ly, tin
hoc cung céac cong cu tinh todn hién dai
va hé thong thong tin dia Iy (GIS), nén
chi trong 20 nim gan day d4 c6 nhiéu mo
hinh toan thuy van - thuy lyc, thity dong
luc da ra doi va tng dung thanh cong véi
do chinh xdc cao. Trong nghién ctru nay,
mo hinh thuy vin MIKE NAM dugc lua
chon dé tinh toan luu luong dong chay
du tinh cho tuong lai dua trén céc kich
ban BDKH duoc lua chon tir @6 ¢ su
phan tich va danh gi4 bién dong ctia dong
chay mat trén luu vire séng Thu Bon.

C6 thé thdy rang, anh hudng cia
BDKH dén luu vuc séng Thu Bon dang
ngay cang nghiém trong, tinh trang han
han va mua li dién bién kho luong.
Mot s6 nhitng biéu hién do anh hudng
ciia BPKH tiéu biéu gan ddy nhu tinh
trang han hén nghiém trong xay ra vao
nam 2014, tir dau nam dén thang 2/2014,
trén dia ban tinh Quang Nam lugng mua
thiéu hut 65 - 85% so vdi cung ky nam
trude. Bén canh do, dong chay cac con
song dao dong nho va ha thip dan. Gan
day nhat 1a tinh trang mua 1d kéo dai
da gay thiét hai hang ty dong tai Quang
Nam. Trén 10 ngay 14, 15/12 chua rut
hén thi sang 16/12 lai thém mot tran 1a
m&i hoanh hanh & Quang Nam khién
nhiéu khu vuc bi ngdp sau trong nudc 1
[4]. Pac biét, trong nhitng nam gin day
tai nguyén nudc luu vuc séng Thu Bon
dang cé su thay ddi tuong ddi o rét vé
ca s6 luong va chat lugng gy ra nhiing
anh hudng tiéu cuc dén tinh hinh kinh té,
xa hoi va mdi truong trén khu vuc. Do
d6, nghién ctru anh hudng cia bién doi
khi hau dén tai nguyén nudc trén luu vue
song ndy 1a can thiét va cdp bach nham
gitp cho cac nha quan ly tai nguyén nudc
c¢6 nhitng cai nhin sau sic hon dé tir d6
hoach dinh chinh sach, dua ra nhiing
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quyét dinh nham bao vé va khai thac bén
virng tai nguyén nudc trén luu vuc song.

2. Phuwong phap va khu vuc
nghién ciru

2.1. Luu vwe song Thu Bon

Séng Thu Bon 1a mét trong hai
song 16n nhat nam trong hé thong séng
Vu Gia - Thu Bén thugc tinh Quang
Nam. Song Thu Bon 1a mot hé théng
song 16n & Nam Trung B9, nim trong
vung sut vong trung sinh dja, doc theo
huéng Tay Nam - Pong Béc. Do cao
binh quan 1a 552 m. Song c¢6 tong dién
tich tinh dén tram thuy van Nong Son la
3155 km?, nam trong vi tri tir 14054°31”
dén 15045°11” vi d§ Bic, 107050°10”
dén 108028°29” kinh d6 Pong. Phia tay
giap véi day Truong Son, phia Tay Nam
giap tinh Kon Tum, phia Pong giap bién
Dong, phia Bong Nam giap tinh Quang
Ngai. Mua 1ii trén luu vye song Thu Bon
kéo dai trong 3 thang X - XII chiém t&i
60 - 70% luong dong chay cd nam. Mo
dun dong chay 1ii 16n nhat c6 thé dat t&i
3360 1/s.km?, day la tri s6 mo dun dong
chay mua 1ii 16n nhat so véi tit ca cac
lwu vye song trén lanh thé Viét Nam [2].

i | Pa Nang
J Lo Y i
S R e s |

Day:Troong Son
BEE» Dong

Hinh 1: Lwu viee song Thu Bén - tram
Nong Son
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2.2. Thiét lip mé hinh MIKE NAM

M6 hinh NAM duoc xay dung tai
Khoa Thuy van Vién Ky thuat Thuy
dong luc va Thuy luc thudc Pai hoc Ky
thuat Pan Mach nam 1982.Trong mo
hinh NAM céc théng sé va cac bién 1a
dai dién cho cac gia tri dugc trung binh
hoéa trén toan luu vuc. M6 hinh tinh qua
trinh mua - dong chay theo cach tinh
lién tuc ham luwong am trong bé chira
riéng biét c6 tuong tac 1an nhau [6]. M6
hinh NAM da dugc ung dung rong rai &
Viét Nam trong rat nhiéu cdc nghién ctru
nén co do tin cdy cao va da duogc kiém
chung phu hgp vdi luu vue ¢ nudce ta.

L/L,

Céu tric mo hinh NAM dugc xay
dyng trén nguyén tic cac ho chira theo
chiéu thang ding va céc hd chira tuyen
tinh, gom 5 be chira theo chiéu thing
dimg goém bé chura tuyét tan, bé chura
mgt, bé chira tang dudi, be chura ngam
tang trén va bé chira ngam tang dudi.
Trong mdé hinh NAM dong chay mat
dugc xac dinh khi luong trir bé mat da
tran, U > U__, thi lugng nude thra PN
s€ gia nhap Vao thanh phan dong chay
mat. Thong sé QOF dic tru:ng cho phan
nudc thura PN dong gop vao dong chay
mdt. N6 dugce gia thi€t la twong ung voi
PN va blen d6i tuyen tinh theo quan hé
luong trir am dat, L/L_ . cua lugng trix
am tang thap [6].

ax _TOF
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0

Dit liéu diu vao cho md hinh bao
gdm s6 liéu bdc hoi, mua ngay va luu
luong trung binh ngay. Chudi sb liéu khi
twong thuy vin trén hé théng song Thu
Bon - tram Nong Son duoc thu thap dong
bd va kéo dai tir nam 1980 - 2010 cua 3
tram do mua, 3 tram bdc hoi va 1 tram
thily van do gom Néng Son, Tra My va
Tién Phude. SO liéu do mua, bdc hoi
ctia 3 tram nay va s liéu dong chay tai
tram khéng ché Nong Son duoc ding dé
hiéu chinh va kiém dinh mé hinh MIKE
NAM. Theo d6, thoi gian dung dé hiéu
chinh mé hinh tir ndm 1980 dén 1999, bd
thong s6 toi wu tim duoc trong budc hi¢u
chinh s& dung dé kiém dinh mé hinh cho
thoi ki tir ndm 2000 dén 2010.

Nhu da trinh bay, tram Nong Son
duoc st dung lam tram kiém tra va xéc
dinh bd thong s6 mo hinh vi day la tram
duy nhat c¢6 do luu lwong dong chay
trong nhiéu nam cua luu vuc nay. Viéc
hiéu chinh thong s mé hinh chu yéu
dugc tién hanh bang phuong phap thur
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sai. Két qua hiéu chinh cho théy gitra
tinh toan va duong thuc do la tuong
d6i phu hop nhau vdi sai sé 1éch dinh
vé gia tri va thoi gian 1a khong nhiéu.
Hinh 4 thé hién két qua hiéu chinh cho
thy giira hai duong qu4 trinh tinh toan
va thuc do tuong ddi bam sat nhau vé
ca pha dao dong va gia tri dinh. Ngoai
ra chi tiéu NASH twong déi tét, 16n hon
0.8 va hé s6 twong quan rat cao trén 0,9.

Sau khi budc hiéu chinh mé hinh
cho két qua t6t, mé hinhMIKE NAM
duoc tién hanh kiém dinh cho céc nam tir
2000 dén 2010. Két qua kiém dinh thuy
van cho luu vuc Néng Son 13 twong dbi
kha quan, ¢ thé nhan thiy gitta duong
tinh todn va duong thuc do 13 kha tuong
d6ng nhau. Chénh léch gitra Iuu lugng
16n nhit gitra tinh toan va gia tri thuc do
khong dang ké. Sai s6 léch dinh tai cac
tram kiém tra ndm trong pham vi cho
phép. Két qua tinh toan chi tiéu NASH
twong dbi tdt (0,82) va hé sb twong quan
0,89. Vi két qua trén bd thong s6 mo
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hinh ¢ d¢ tin cdy cao va c6 thé ap dung
vao du tinh dong chay trong tuong lai
theo cac kich ban BDKH. Nhu vay, thong
qua hai budc hi€u chinh va kiém dinh,

Nghién ciru

nghién ctu da xac dinh dugc bo thong sb
t6i wu cho luu vue Nong Son véi cac gia
tri thong s6 chinh nhu CQ,
=48,56 ;L

=0.,85; CK,,

=100;U__=30.

Hinh 4: Qua trinh luu lugng thuc do va tinh todn hiéu chinh mé hinh (tiv nam 1980 - 1999)
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Hinh 5: Quad trinh luu luong thuc do va tinh todn kiém dinh mé hinh (tir nim 2000 - 2010)

3. Két qua va thao luin

3.1. Xu thé bién d@6i dong chdy mt
trén luu vuc

Trén co s& phéan tich chudi s6 liéu
thue do nhiéu ndm tir 1980 dén 2010, do
chudi so liéu thu thép khong qua dai nén
thot ki nen s& duoc chon tir ndm 1980 dén
1999 dé 1am co so phan tich va danh gia
bién dong dong chay mat trén luu vuc, dya
trén cac két qua phan tich chudi so liéu thuc

do nhan thiy ring trong giai doan tir ndm
2000 - 2010 Ivu luvgng trung binh nam trén
luu vuce tang 16,2% so véi luu lugng trung
binh ndm thoi doan 1980 - 1999.

Duong qué trinh luu lugng trung
binh ndm, luu lugng trung binh mua
kiét tir ngm 1980 - 2010 dugc thé hién
& cac hinh 2 va hinh 3. Trong d6 c6 thé
thay rang luu luong trung binh thoi ki
2000 - 2010 (duong mau xanh) luén
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16n hon luu lugng trung binh thot ki
1980 - 1999 (duong mau do). Cu thé,
dua vao két qua tinh luu luong trung
binh mua i trén luu vuc Thu Bon
trong cac thoi khoang trén cho thdy

két qua luu lugng trung binh mua i
tang khoang 12,5 % va tinh todn tuong
tu d6i v6i luu luong trung binh mua
kiét cho thay mic d9 tang khoang 26,2
% so v&i thoi doan nén.
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Hinh 2: Qud trinh lwu lwong trung binh ndm tram Nong Son trong nhiéu nim
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Hinh 3: Qud trinh lwu lwong trung binh miwa kit tram Nong Son trong nhiéu nim

3.2. Pdnh gid bién djng tai nguyén
nwdc mdt luu vue song Thu Bon theo
kich bain BDKH

Nhu da trinh bay, hai kich ban bién
d6i khi hau gdm kich ban phat thai cao
(RCP 8.5) va kich ban phat thai trung
binh (RCP 4.5) duoc dung dé tinh toan.
Theo d6, cac kich ban bién doi lugng
mua va bdc hoi theo thdi doan ngay
cho cac tram Tra My, Tién Phudc va
Noéng Son dugc thu thap cho cac thoi
doan nam tir 2016 - 2035, 2046 - 2065
va 2080 - 2099 tuong Gng vdi déc trung

cho céc giai doan dau thé ki, gitra thé ki
va cudi thé ki.

Hinh 6 thé hién két qua dy tinh
lugng mua trung binh thoi doan thang
trong ndm cua tram Nong Son theo kich
ban RCP 4.5 va RCP 8.5 trong cac giai
doan néu trén, qua d6 co thé thdy rang
lwong mua du tinh cé sy bién dong tir
dau thé ki dén cubi thé ki. Nhu vay, sb
liéu mua va bdc hoi du tinh s& duge su
dung nhu dau vao ctia mé hinh thuy
van MIKE NAM d¢ tinh toan luu lugng
dong chay du tinh trong tuwong lai dé
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danh gia bién dong dong chay mit trén
lwu vue séng Thu Bon.

Nhu vay, dua vao lugng mua va boc
hoi du tinh theo 2 kich ban néu trén, su
dung md hinh toan thuy van MIKE NAM
da duogc hiéu chinh va kiém dinh, nghién
ctu da tinh toan xac dinh dugc luu lugng
du tinh cho cic giai doan tir dau thé ki,
gitta thé ki va cudi thé ki. Qua d6é nhan
thay, d6i v6i luu luong trung binh nam
theo kich ban RCP4.5 so véi giai doan
nén c¢6 xu thé tang 16,6 %, twong Gmg véi

Nghién ciru

Iwu lugng khoang 47,19 m¥/s vao dau thé
ky. Tuong ty vao giita thé ky, trén luu vure
Nong Son luu lugng trung binh nam tang
khoang 64,8 m’/s (22,8%) va giam 23,3
m?/s (8,2%) vao cudi thé ky. Theo kich ban
RCPS8.5, luu luong trung binh nhiéu niam
tram Nong Son ting 43,2m’/s (15,2%)
vao dau thé ki, tang 62,5 m%/s (22%) vao
gitta thé ky va tang 57,93 m%/s (20. 4%)
vao cudi thé ky. Hinh 7 thé hién bién dong
luu lugng dong chay du tinh theo hai kich
ban phat thai trung binh va cao.
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Hinh 6: Lwong mwa dy tinh theo cdc thoi doan kich ban phdt thai RCP 4.5 tram Nong Son
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Hinh 7: Luu lwong trung binh nam theo 2 kich ban BDKH RCP4.5 va RCP8.5
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Bing 1: Két qua dw tinh luwu lwong trung binh mia lii va kiét luu vwe Nong Son (m*/s)

Mia lii
Thoi doan TBNN | Pauthéky | Giirathéky Cudi thé ky
Kich ban RCP4.5 600 787 839 598
Kich ban RCP8.5 600 765 831 820

Mua kiét
Thoi doan TBNN | Pauthéky | Giirathéky Cudi thé ky
Kich ban RCP4.5 112,5 102,9 1034 91,7
Kich ban RCP8.5 112,5 108,1 104,2 103,1
4. Két luan va kién nghi TAI LIEU THAM KHAO

Nghién ctru da lga chon hai kich
ban phat thai cao RCP8.5 va trung binh
RCP4.5 dé dénh gia bién dong dong chay
mat trén luu vue séng Thu Bon bang mé
hinh toan thuy van MIKE NAM. Két
qué cho thiy luu lwong trung binh nim
trén luu vyuc tang tor 11,5 - 18,9%, luu
lugng mua 1i tdng tr 6,9 - 11,3%, luu
lugng mua kiét giam 0,7% & dau thé ky
vdi kich ban RCP4.5, con lai tang tur 1,3
- 11,8% so vdi giai doan nén.

Trong nghién ctru nay mdi chi xem
xét bién dong cua dong chay mit trén
lwu vuc song Thu Bon trong mot bai
todn khai quat chung cua luu vyc, chua
xét dén nhitng nhan t6 gdy anh huéng
dén dong chay mat nhu hd chua, cac
cong trinh khai thic ngudn nudc khac
hay str dung nudc cia cac nganh kinh té
trong tuong lai. Pay ciing 14 diém han
ché trong nghién ciru nay va sé& dugc
dinh hudng khic phuc trong cac nghién
ctru tiép theo.
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