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TOM TAT

Theo bdo cao lan thir 4 ciia IPCC, Viét Nam la mét trong 5 nuwoc chiu anh huong nang né cia
BDKH. Nghién ciru ddnh gid tdc déng cia bién doi khi hdu dén tai nguyén mde va ddt trén luu
viee Srepok bang mé hinh SWAT diea trén ba kich ban BDKH dd dwoc chi tiét héa thong ké tir
chirong trinh CMIPS5 ciia IPCC. Két qua cdc kich ban BDKH tic dong dén dong chay kha manh
mé tai tram Giang Son véi kich ban thap dnh hwdng ré rét nhdt vaio cac thang chuyén giao mia,
kich ban trung binh tac dong manh vao cac thang mua kho, kich ban cao lam lwu luong tang vao
thang I-VIII va giam vao thang IX-XI. Ba tram con lai thé hién chung mét quy ludt khi gidm heu
lwong dong chay vao cac thang mita khé va tang vao cdc thang mila mua & kich ban thap va cao,
kich ban trung binh cho thdy sw suy giam dong chay kéo dai thém vao cdac thang V-VI lam cho mua
khé ¢6 xu huwdng ngay cang dai trén heu viee. Poi véi tai lwong bin cdt, cac kich ban BPKH thé
hién xu hwong tang vao cac thang mua mwa va giam cdc thang mua kho, dac biét vao cac thang
han nhat trong ndm (thdng III, IV) doi véi kich ban thap va cao. Riéng kich ban trung binh, quy
ludt dién ra twong tw vao cdc thang miia mwa nhung xu hieéng khdc biét vao cdc thang mua khé
khi xu hwéng giam dién ra vao cdc thang XI, XII va thang V nam sau.

Tir khoa: Bién doi khi hdu, luu lwong dong chay, tai lwong bun cat, mo hinh SWAT, luu vuc
Srepok.

ABSTRACT

According to the IPCC's fourth report, Vietnam is one of the five countries most affected by
climate change. The aims of the study were to assess the impact of climate change on water
and soil resources in Srepok watershed by using SWAT model based on three climate change
scenarios that have been downscaling from the IPCC CMIP5 program. The results show that
climate change scenarios strongly affect the flow at Giang Son station with efficiently effect on
season changes in RCP 2.6 scenario, significantly effect ondry season, lightly increase runoff
from January to August and decrease from September to November in RCP 8.5 scenario. The
remaining three stations showed that, dry flow decrease and flood flow increas in RCP 2.6 and
RCP 8.5 scenarios, RCP 4.5 scenario shows a prolonged runoff decline in May and Jun make
the dry season tend to be longer in the watershed. For sedimentation, climate change scenarios
showed an upward trend in rainy season and decrease in dry months, especially in the lowest
months of the year (March and April) in low and high scenarios. The average scenario, the rule
is similar in the rainy season but differenttrend in the dry season when the downtrend occurs
onNovember, December and May next year.

Keywords:Climate change, runoff, sediment, SWAT model, Srepok watershed.
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PAT VAN PE

Bién d6i khi hau (BDKH) la thach thirc
16n nhat ddi v6i nhan loai trong thé ky XXI,
tac dong dén doi sdng, san xuit néng nghiép,
moi truong va nhiéu khia canh khac cta ngudi
dan Vi¢t Nam. Do d6, danh gia tdc dong cua
BDKH, dé xuét cac giai phap thich tmg va giam
thiéu anh huong ciia BDKH phai tré thanh van
dé wu tién hang dau trong chién lugc phat trién
dat nude. Theo cac nghién ctru gan déy, biéu
hién cia BDKH ¢ luu vuc Srepok thé hién qua
xu hudng lugng mua giam va nhiét do tang khi
sir dung phuong phap chi tiét hoa thong ké hai
kich ban phat thai khi nha kinh B1 va A1B cua
15 m6 hinh hoan luu toan cau dudi sy hd tro cua
cong cu LARS-WG (bao Nguyén Khoi va ctv,
2014); hay két qua dy béo kich ban BDKH dya
vao mo hinh SDSM (Statistical DownScaling
Model) chi tiét hoa thong ké kich ban phat thai
khi nha kinh A2 va B2 cia m6 hinh HadCM3
da xéac dinh lugng mua ndm va nhiét do nam
s€ tang trong tuong lai nhung cé sy suy giam
lugng mua vao mua khé (Pao Nguyén Khoi
va ctv, 2015); hodc theo chuong trinh CMIP5
cua IPCC vo1 3 kich ban RCP2.6, RCP4.5
va RCP8.5 chi ra trong giai doan 2013-2045,
nhiét d6 tdi cao va tdi thap c6 xu hudng ting
¢ ca ba kich ban, xu hudéng lugng mua tang
cao (0,3% - 30,4%) vao cac thang chinh mua
mua va hau hét cac thang mua kho (15% - trén
600%) nhung gidm manh (5,6% - 40,8%) vao
cac thang chuyén giao giita mua kho va mua
mua (Nguyén Thi Ngoc Quyén va ctv, 2016b).
C6 thé thdy rang, sy thay doi cua khi hau lam
diéu kién ty nhién cua luu vuc Srepok thém
khéc nghiét, nguy co xuét hiéncéac hién tuong
thoi tiét cuc doan ngay cang nhiéu véi cuong
d6 manh va kho du doan.

Trén thé gidi da co nhicu cach tiép can khac
nhau trong nghién ctru danh gia tac dong cua
BDKH dén tai nguyén nudc va dat trén luu vuc
song, trong d6 phuong phdp mo hinh héa da
va dang dugc nhiéu nghién ctru str dung vi kha
nang dinh lugng cta n6. SWAT cling 1a mdt
trong s6 nhitng md hinh dang duoc ung dung
rong rai trong nhiéu linh vyc nhu dénh gia chat
luong nude mat (Cyril O. Wilson va ctv, 2011;

Y. Panagopoulos va ctv, 2012); xay dung hé
thong canh béo 1ii nhd vao wu diém mé phong tot
va chinh xac luu lugng dong chay (Mohammad
K.A, 2006; Samuel R. va ctv, 2007; Mehmet
C.D. vactv, 2009; Malutta S. and Kobiyama M.,
2011; Winai W. and Kobkiat P., 2011); ngoai ra,
cung voi xu hudng nghién ctru hién nay, SWAT
cling dugc tng dung dé danh gia anh huéng cia
BDKH [én tai nguyén nudc (Samuel R. va ctv,
2007) va van dé sir dung bén viing tai nguyén
nude (P.P. Mujumdar, 2008). Trén luu vuc
Srepok, cac nghién ctru danh gia tdc dong cua
BDKH dén tai nguyén nuée ciing duoc thuc
thi nhu danh gid viéc quan 1y tai nguyén nudc
dudi cac kich ban phat trién va kich ban BDKH
dua trén mo6 hinh HEC-HMS va MIKE BASIN.
Nghién cuu dua ra két luan kha nang tham hut
nudc tudi duoc du bao la kha 1é6n véi ca nam
13 19,4% va vao mua kho 1a 28,6% (Tran Vin
Ty va ctv, 2012a); Dya trén kich ban BDKH
cua SEA-START va moé hinh HEC-HMS, tai
nguyén nudc tai luu vuc da dugce xéc dinh muirc
d6 thay d6i dudi anh huong ciia kich ban tham
phii va BDKH. Két qua chi ra rang sy khan
hiém nudc dang dién ra tai thuong luu céc tiéu
lwu vue trong sudt muia kho. Dudi tic dong cua
BDKH, sy khan hiém nay cang tang lén (Tran
Van Ty va ctv, 2012b).

Tu thue té d6, muc tiéu cua nghién cuu la
danh gia tac dong cua BDKH dén luu luong
dong chay va tai luong bun cat bang mé hinh
SWAT véi ba kich ban RCP 2.6, RCP 4.5 va
RCP 8.5 da dugc chi tiét hoa thong ké cho luu
vuc Srepok phuc vu cho cong tac quan 1y luu
vuc mdt cach bén viing va ho tro ra quyét dinh
cho cac nha hoach dinh chinh sach trong boi
canh BDKH.

VAT LIEU VA PHUONG PHAP NGHIEN
CcUU
Vit liéu nghién ctru

Luu vuc Srepok c6 tong dién tich 1a 30.900
km?, trong d6 phan thudc Viét Nam 1a 18.200
km? va thugc Campuchia l1a 12.700 km?. Dia
hinh thap dan tr Péng Nam sang Tay Bic,
tuong ddi da dang, d6i nui xen k& binh nguyén
va thung ling vé1 tham phu kha phong phua
(Hinh 1).
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Yéu ciu dit liéu diu vao cho md hinh SWAT
1a (1) Dit liéu vé GIS gdm cac ban do chuyén
dé véi ty 1& 1:1.000.000 ¢ hé toa d6 UTM mii
48 Bic nhu mé hinh cao d6 sé6 (DEM) dugc
thu thap tur dir liéu cao do sb toan cau ASTER
(Advanced Space borne Thermal Emission and
Reflection Radiometer) cua NASA (National
Aeronauti and Space Administration) véi do
phén giai 30 m x 30 m vdi gid tri do cao tir 65
m-2445 m, ban do thd nhudng luu vuc Srepok
ghép tir ban dd thd nhudng cia ba tinh Pik
Lak, Dik Nong, Lam Dong thu thap tir Phan
vién Quy hoach va Thiét ké Nong nghiép mién
Trung, ban d6 tham phi luu vuc Srepok nim
1990 dugc gidi doan tur anh v¢ tinh Landsat 4,5
TM theo khoa giai doan cta anh Landsat 8 OLI
dam bao do chinh xac véi hé sé kappa bang
0,69 va sai sb toan cuc béng 73,53% (Nguyén
Thi Ngoc Quyén va ctv, 2016a), vi tri dia Iy cac
tram khi twong thuy van, cac tram do mua dugc
thé hién trén khong gian khu vyc nghién ciru;
(2) Céc tap tin chudi thoi gian dugc thu thap
va xir Iy bang Microsoff Excel nhu dir liéu khi
tuong gdm nhiét d6 tdi cao, nhiét do tdi thap,

it nurdre
I Rixng thusng xanh
I Fung hin gias

Rirng rung I3

Cayldu rdm
Cdy hang ni&m
D4t chuyén gung

High £ 2500 m

Low : €0 m
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luong mua, do am, toc do gio, ) gio néng giai
doan 1980-2012 tai 8 tram khi tugng gém Buon
Ho6, M’Prik, Buén Ma Thudt, Dik Nong, Pa
Lat, Bak Mil, Lak, Ea K’Mat va § tram do mua
giai doan 1980-2012 dugc thu thdp tor Trung
tam khi thuong thiy van khu vuc Tay Nguyén,
dir liéu khi tugng gém nhiét do tdi cao, nhiét
d6 t6i thap va lugng mua giai doan 2013-2045
duoc chi tiét hoa thong ké bang mé hinh SDSM
tai 8 tram khi twong va 8 tram do mua trén luu
vuce Srepok theo chuong trinh CMIP5 cta IPCC
bang md hinh CanESM2 véi ba kich ban nong
d6 khi nha kinh RCP 2.6, RCP 4.5, RCP 8.5. Két
qua mo phong dam bao dd tin cay vaoir > 0,9,
RMSE, MA, MAE rat nhé dbi voi yéu t6 nhiét
do va 0,5 <r < 0,7, RMSE, MA va MAE kha
16n nhung tuong déng nhau dbi véi lugng mua
(Nguyén Thi Ngoc Quyén va ctv, 2016b), va luu
luong dong chay va tai lugng bun cat ngay thuc
do giai doan 1980-2012 lam co s& danh gié hiéu
qua md hinh tai bon tram thity van trén song
Srepok gdm Purc Xuyén, Giang Son, Cau 14,
Ban Don thu thap tir Dai khi tugng thuy van
Dik Lak.

I esanesias [ ved< tascm
[~ P s P

o

o
Y

Tidu lru vie
Thiy he

¥ Tram thiy van
% Tam khi legng
7% Ranh gici lru vige SrePok

Hinh 1. Dit liéu dau vao md hinh SWAT

(a) M6 hinh cao dé sé (b) Ban do tho nhwéng
¢) Ban do tham phu (d) Mang lwoi cac tram quan trdac
g
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Phuong phap mé hinh héa
Mo hinh SWAT

SWAT la cong cu danh gia nudc va dat, dugc
xay dung bdi Jeff Arnold, 1998. M6 hinh 1a sy
tap hop nhirng phép toan hdi quy dé thé hién
mdi quan hé giita gia tri thong s6 dau vao va
thong s6 dau ra. Mo hinh thiy hoc trong luu
vuc dugc phan chia thanh hai nhom chinh: (1)
Pha dét cuia chu trinh thiy vin kiém soét lugng
nudc, ph sa, dinh dudng va thude trir sdu duge
dua tir trong mdi tiéu luu vyc ra song chinh;
(2) Pha nuéc cia chu trinh thiy van kiém soat
qua trinh di chuyén ciia dong nudc, qua trinh
bdi lang, v.v...dién ra thong qua hé thong song
ngoi cua luu vue dén ctra xa (Arnold, J. G. va
ctv, 1998).

SWAT mo hinh hoa chu trinh nudc dua trén
co sO phuong trinh can bang nudc sau:

SW = Swo + ZZ:l (Rday - Qsmf - Ea - erep - ng)

V61 SW la lugng nude trong dat tai thoi
diém t (mm H,0); SW_1Ia lugng nudc trong dat
tai thoi diém ban dau ngay thi i (mm H ,0);tla
thot gian (ngay); R, la luong nudc mua trong
ngay thtr i (mm H O) Q. a luong dong chay
bé mit trong ngay thur 1 (mm H,0); E_la lugng
nude bdc hoi trong ngay thu i (mm H ,0); W
1a luong nudc thim vao ving chua bio hoa
trong ngay thtr i (mm H,0); ng la lugng nudce
ngam chay ra song trong ngay thir i (mm H,0).

Cong thirc tinh luwgng bodi ling theo SWAT:

sed = 11,8 (O -area, )**°+K

surf ) qpeak
LS,,.*Cyopt Py CFRG

USLE USLE

USLE

Véi sed 1a lugng dat bi x6i mon trong thoi
doan tinh toan 1 ngdy (tan); Q. la tong luong
dong chay mat (mm); q , 1a luu luong dinh 1a
(m3/s) areahru la dién tich cia mét don vi (ha);

1a hé sb x01 mon dac trung cho tung loai
dat; L g, 1a h¢ s6 x6i mon do aqh huodng cua
chiéu dai suon dbc; Sy g 12 hé s0 ?(éi mon do
anh huong ctia d6 déc; CUSLE la h¢ s anh huong
ctia cy trong dén x6i mon dat; Pige la h¢ so
anh hudng cua bién phéap canh tac den x61 mon

dat; CFRG 1a hé sb thé.

,USLE

Dénh gia m6 hinh
« Hé s6 hiéu qua (Model coefficient of
efficiency):

NSE =1- 211(—)
D (0~ 0)’

Vi NSE 1a chi tiéu Nash-Sutcliffe, i 1a chi
s6, Oi la gia tri thuc do, O 1a gia tri thuc do
trung binh, Pi 1a gia tri tinh todn theo mo hinh,
P 1a gi4 tri tinh toan trung binh theo mo hinh.
Chét luong mo phong ciia mo hinh dugc déanh
gi4 theo cac mirc do: néu 0,90 < NSE < 1,0: rat
tot; néu 0,8 < NSE < 0,9: tot; néu 0,7 < NSE <
0,8: kha tot; néu 0,5 < NSE < 0,7: dat yéu cau;
néu NSE < 0,5: Khong dat yéu cau (Vii Vin
Nghi, 2015).

« Hé sb can bang tong luong (Coefficient of

mass residual):

n o n P
PBIAS = Zf=10’n 2.F x100%

i=1 1

Phan bac tinh tuong thich duoc dé nghi nhu
sau: PBIAS < 5,0%: Rat tot; 5,0% < PBIAS <
10%: Tbt;10% < PBIAS < 15%: Kha tbt;15%
< PBIAS < 20%: Pat yéu cau; PBIAS > 20%:
Khéng dat yéu cau (Vi Van Nghi, 2015).

Hiéu chinh va kiém dinh mé hinh SWAT

M6 hinh SWAT duogc hi¢u chinh tuy dong bﬁng
phin mém SWAT-CUP véi thuit toan SUFI-
2 (Semi Automated Sequential Uncertainty
Fitting). Két qua danh gia mo hinh d6i véi luu
lugng dong chay da dat dugc do tin cay tdt véi
hé s6 NSE > 0,7 va PBIAS < |10| & ca 4 tram
quan tric trong giai doan hiéu chinh va NSE >
0,75 va PBIAS <|10| ¢ ba tram Giang Son, Cau
14 va Ban Don. Riéng tram Dtc Xuyén, NSE
> 0,63 nhung PBIAS van dat muc t6t (< 15%)
do tran bao lich su xdy ra vao thang 10/2000
trén song Krong N6 (Nguyén Thi Ngoc Quyén
va ctv, 2017); Déi véi tai lugng bun cat, dir licu
nay dugc quan trac va luu trir sau dir lidu luu
luong dong chdy mot thoi gian kha dai va trén
Iuu vue Srepok, chi c6 tram thiy van cép I Ban
DPon méi do dac s6 liéu ham lugong chét lo limg
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lién tuc theo ngay. Can cur vao s6 liéu hién co,
qua trinh hi€u chinh va kiém dinh tai lugng bun
cat giai doan 1993-2000 tai tram Ban Poén dam
bao d6 tin cay voi NSE > 0,7 va PBIAS < 15%
trong giai doan hiéu chinh va NSE dat 0,58
va PBIAS 14 19,9% trong giai doan kiém dinh
(Nguyén Thi Ngoc Quyén va ctv, 2016c). Nhu
vay, c6 thé khing dinh rang mé hinh SWAT c¢6
kha nang tmg dung t6t khi mé phong ché do
thily van va qué trinh boi ling dién ra trén luu
vuc Srepok.

KET QUA VA THAO LUAN

T4c dong ciia bién doi khi hau dén luu hrong
dong chay

So v6i kich ban nén, kich ban thap thé hién
xu hudéng giam luu luong dong chdy vao cac
thang mua kiét (thang XI-IV nam sau), dac
biét vao thang III gidm khoang trén 80%; va
tang luu lugng dong chady mua 1ii (thang VI-1X)
khoang 70% tai cac tram Puc Xuyén, Cau 14
va Ban Don. Riéng tram Giang Son, xu hudéng

95

thé hién khac biét khi luu lugng giam manh vao
thang XI va XII, ting tir thang II dén thang IX
(Hinh 2); Kich bdn trung binh chi ra rang, dong
chdy c6 xu hudéng gidm manh vao cac thang
chuyén giao gitra hai mua, dac biét 1a tai tram
Pic Xuyén giam gan 80% vao thang VI. Diéu
nay da lam tang nguy co han han kéo dai hon
trén luu vye. Biéu d6 Hinh 3 cho thay luu luong
dong chay ting tir thang I dén thang III, thim
chi tai tram Giang Son, muc do tang 1én toi gan
80% vao thang III. Tuy nhién, day la cac thang
mua kho nén mic du phan tram thay ddi so véi
kich ban nén kha cao nhung luong nudc dén
1a khong dang ké&; O kich ban cao, dong chay
thang c6 xu hudng gidm vao cac thang mua kho
khoang 50% (thang I11-V, XI, XII), va tang vao
cac thang mua mua khoang 20% (thang VI-X)
tai tram Puc Xuyén, Cu 14 va Ban Don. Riéng
tram Giang Son tuong ty nhu céc kich ban trén,
xu hudng luu luong dong chdy co sy khac biét
khi giam tor thang XX-I nam sau va tang tu
thang [1-IX (Hinh4).

e 120 ® Giang Son = Dlrc Xuyén Cau 14 Ban Bon
< 60
c
S 0
“% '60
& -120
1 2 3 4 'ﬁu‘)’i gian6(tha'ng)7 8 9 10 11 12
Hinh 2. Bién dong luu luong dong chay thang kich ban thap so véi kich ban nén
;\3 120 ® Giana Son uDirec Xuvén CAu 14 Ban Péan
§ 60
S oo
£ -60
< 120
1 2 3 4 6 7 8 9 10 11 12
'ﬁwb’i gian (thang)
Hinh 3. Bién dong luu luong dong chay thang kich ban trung binh so véi kich ban nén
e 130 ® Giang Son = Drc Xuvén Cau 14 Ban Dén
§ 65
§ o
= -65
o -130
1 2 3 6 7 8 9 10 11 12
'I5h6yi gian (thang)

Hinh4. Bién dong luu lugng dong chay thang kich ban cao so véi kich ban nén
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Khi xem xét dong chay mua, két qua kich
ban thdp thé hién trong Hinh 5 cho thiy BDKH
tdc dong manh me tai vi tri tram Puc Xuyén
khi 60% luu lugng nude giam vao mua kiét va
tang vao mua I1i. Tiép dén, tai tram Cau 14, luu
luong mua kiét gidm khoang 30% va luu lugng
mua 10 tdng 20%. Trong khi do, hai tram Giang
Son va Ban Don cé su bién dong khong dang
ké (<10%); Biéu d0 tai Hinh 6 cho thay tai kich
ban trung binh, quy luat chung dién ra tai tram
Dirc Xuyén va Ban DBon khi luu lugng dong
chay ki¢t gidm khoang 30% va luu lugng dong
chay 1l tdng dudi 10%. Trong khi hai tram con

lai c6 su sai khac khi luu lugng dong chay co
xu hudéng gidm ¢ ca hai mua tai tram Cau 14;
va xu hudng nguoc lai, ting vao mua kiét va
giam vao mua i tai tram Giang Son; Theokich
ban cao ciing duoc thé hién dudi dang biéu do
tai Hinh 7. Theo do, luu lugng dong chay tai 4
vi tri quan sat déu tang vao mua i va giam vao
mua kiét. Trong do6, vi tri tram Pic Xuyén cod
su bién dong nhiéu nhat, dong chay lii ting va
dong chay kiét giam khoang 30%. Cac tram con
lai Iuu lugng tang khoang 15% vao mua 1i va
giam khoang 20% vao mua kiét.

Bién dong (%)
o

60
30
-30
-60

Giang Son Brc Xuyén

iy =

®Muald  =Mua kiét

Cau 14 Ban Don

Hinh 5. Bién dong luu luong dong chay mua kich ban thap so véi kich ban nén

—~ 30 EMuald =Mua kiét
e 15
2 0 ;
<O
T .15
c
‘;% -30
Giang Son Blrc Xuyén Cau 14 Ban Bon
Hinh 6. Bién dong luu luong dong chay mua kich ban trung binh so véi kich ban nén
Q 40 EMuald = Mua kiét
;'; 20
S 0
5 -20
o -40
Giang Son Blrc Xuyén Cau 14 Ban Bén

Hinh7. Bién dong luu lugng dong chay mua kich ban cao so véi kich ban nén

Cubi cung, mot su so sanh murc dg tac dong
ctia ca ba kich ban dén luu luong dong chay
dugc thé hién tai Hinh 8. Co thé thay, BDKH
tac dong manh m& dén dong chay tai tram Giang
Son khi luu lugng tang tir thang [-VIII va gidam
tu thang IX-XII. Trong d6, kich ban RCP 2.6
anh huong rd rét nhat vao cac thang giao mua
(thang V-VII), kich ban RCP 4.5 tac dong manh
vao cac thang mua kho (thang I-1V). O ba tram

con lai, quy luat kha tuong dong khi luu luong
giam vao cac thang mua kho (thang XI-IV ndm
sau) va tang vao cac thang mua mua (thang
V-X) ¢ kich ban RCP 2.6 va RCP 8.5. Riéng
kich ban RCP 4.5 cho thdy sy suy giam luu
lugng dong chay kéo dai thém vao cac thang
giao mua (thang V-VI) lam cho mua kho trén
luu vuc c6 xu hudng ngay cang dai.
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Hinh 8. Tac dong cua cac kich ban BPKH dén luu luong dong chay thang

Theo mua, cac kich ban thé hién xu huéng
lam tang luu lugng dong chay vao mua ld va
gidam vao mua kiét & da sb cac vi tri quan tric.
Cu thé tai Hinh9 cho thay két qua cua cac kich
ban BDKH so véi kich ban nén, kich ban thcfp
RCP 2.6 thé hién su tang 1én vao mua lil tai bon
tram quan tric va mua kiét xu hudéng giam tai
tram Giang Son, Pirc Xuyén, Cau 14 nhung

tang khong dang ké tai tram Ban Don; kich ban
trung binh RCP 4.5 thé hién xu hudng bién
dong khong dang ké vao mua lii tai bén tram va
mua kiét xu hudng giam tai tram DPic Xuyén,
Céau 14, Ban Po6n nhung ting tai tram Giang
Son; kich ban cao RCP 8.5 thé hién xu hudng
kha d6ng nhat, tang 1én vao mua lii va giam vao
mua kiét tai tat ca cac vi tri quan tric trén song.
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Hinh 9. Tac dong cua céac kich ban BDKH dén luu luong dong chay mua

Tac dong ciia bién d6i khi hau dén tai lwong
bun cat

Xu thé ting 1én cua lwong mua trong cac kich
ban BDKH da tac dong rat 1on dén tai luong
bun cat trén luu vuc. So véi kich ban nén, &
kich ban RCP 2.6, tai lugng bun cat thang c6 xu
hudéng tang khoang 5%-100% sau thdng mua

dau tién va kéo dai dén thang XI, xu hudng ting
tiép tuc xay ra vao thang I va II khoang 60%
nhung thuc chit lugng ting khong dang ké so
v6i kich ban nén. Nguoc lai, tai luong bun cat
xu hudng giam tu thang II-V vdi muc gidam
cao nhét xap xi 40%. Bén canh d6, muc ting
luong dat x6i mon ra séng & ca mua kiét va mua
I véi khoang 5% va 30% (Hinh10).
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(a). Theo buoc thoi gian thang

(b). Theo buoc thoi gian mua

Hinh 10. Bién dong tai lugng bun cat thang kich ban thép so voi kich ban nén tram Ban Don
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(a). Theo buoc thoi gian thang

(b). Theo buoc thoi gian mua

Hinh 11. Bién dong tai lugng bun cat thang kich ban trung binh so véi kich ban nén

Theo Hinh 11, tai lugng bun cat mo phong
tuong ung voi kich ban trung binh c6 xu hudng
cao hon so véi kich ban nén khoang 20%-40%
vao thang VII-IX va khoang 20%-80% vao
thang I-IV nim sau, xu huéng nguoc lai dién
ra vao thang X-XII va thang V, VI cao nhat
khoang 10%. Két qua tong hop cho thay, tai
lugng bun cat c6 xu huong tang 25% vao mua

It va c6 xu hudng giam khoang 45% vao mua
kiét so v&i kich ban nén. Kich ban cao thé hién
Xu huong tang luong dat bi x6i mon trén luu
vuc & tat ca cac thang tir 10% dén gan 100%
tror thang I'V, V c6 xu hudng giam khoang 10%.
Diéu tit yéu s& 1am tang tai lugng bun cat vao
mua i v6i mirc xap xi 25% va vao mua kiét
khoang 5% (Hinh 12).
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(a). Theo budc thoi gian thang

(b). Theo budc thoi gian mua

Hinh 12. Bién dong tai lugng bun cat thang kich ban cao so vdi kich ban nén

Nhin chung, céc kich ban BDKH c¢o6 tac
dong dén luong dét bi x6i mon, rira troi ra song
& cac muc dd khac nhau va duoc thé hién tai
Hinh 13. M6t quy luat chung dugc thé hién 1a
tai lugng bun cat ting vao cac thang mua mua
(thang V-X) va cac thang mua kho (thang XI-II
nam sau), giam vao cac thang han nhit trong
nam (thang III, IV) dbi vé6i kich ban thp va
cao. Riéng kich ban trung binh, quy luat dién
ra tuong tu vao cac thang mua mua nhung co

xu hudng khac biét vao cac thang mua kho khi
xu huéng giam dién ra vao cac thang XI, XII
va thang V nam sau (Hinh 13a). C6 thé thdy 1
hon tac dong cia BDKH tai Hinh 13b khi ca ba
kich ban déu c6 tac dong dén tai lugng bun cat
mua 1. Tuy nhién, vao mua kiét, chi c6 kich
ban trung binh c6 xu hudng giam trong khi kich
ban thap va cao cho thiy su bién dong khong
dang ké.
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Hinh 13. Tac dong cua cac kich ban BbKH dén tai lugng bun cat

Mot sb giai phap giam nhe va thich wng voi
bién d6i khi hau
Gidi phap cong trinh

Céc tram khi tuong thuy van trén luu vuc
nghién ctru con it va rai rac. Vi vay, can lap
thém céc tram quan tric tai cac ving, cac song
chua c6 tram dé khai thac va quan 1y chit ché,
day du tinh hinh khi twong thily vin trén toan
luu vuc, 1am co sé cho cong tac quy hoach va
du bédo khi tuogng thuy van ung phé voi BDKH.

Qué trinh nghién ctru BDKH tac dong dén
luu luwong dong chdy va tai lugng bun cat cho
thiy dong chay kiét hon vao mua kho va tai
lwong bun cat ting 1én vao muia mua. Theo két
qua tinh toan va nguyén 1y thiy van, yéu t6 mit
dém dong vai tro quan trong va chi phdi dén ché
dd thay van trén luu vuc. Vi vay, bén canh viéc
bao v€ nghiém ngat bé mit luu vue thi tang do
che phu, tai 1ap nhitng ving dém xung yéu da bi
tan pha trudc day 1a mot giai phap chi yéu trén
luu vuc Srepok, vira 1a bé chira carbon, viura co
tac dung diéu hoa dong chay.

BPKH lam cho su phan phdi khong déu
dong chay gitrta hai mua ngay cang rd nét. Su
thira nudc vao mua 1i hay thiéu nudc vao mua
kiét déu anh huong dén hoat dong san xuét
cling nhu doi séng sinh hoat thuong ngdy cua
nguoi dan trong khu vuc. Vi vay, can tan dung
cac ho chira dang hoat dong trén dong chinh
Srepok dé phan phdi dong chay phu hop glua
hai mua kiét va 1ii. Trong trudng hop can thiét,
c6 thé sir dung giai phap ting dung tich ho chira
dé tich lity luu lwong dong chay vao mua mua
va cung cip nude vao mua kho. Xdy dung quy
trinh van hanh lién hd chira hiéu qua va an toan
cho ha du. Piéu tiét, x4 1i an toan dap trong

muia mua phai c6 phuong an dong thoi phdi hop
chit ch& voi dia phuong va Ban Phong chdng
lut bdo va tim kiém ctru nan, nhit 1a véi cac
thily dién nho va vira. C6 bién phap gia ¢d bo
song han ché thiét hai cho khu vuc dé bi sat 1&
do dong chay thay doi dot ngdt khi van hanh
thity dién. Nghién ctru xdy dung hé thong giam
sat phuc vu st dung hop ly tai nguyén thién
nhién, phong chdng sat 10, 1ii quét dé phat trién
kinh té x4 hoi & dia phuong.

Gidi phap phi cong trinh

Kich ban BDKH chi ra réng, mua kho co xu
hudng kéo dai hon dén thang V, thang VI. Vi
vdy, co ciu cdy trong can duoc xay dung phu
hop, b tri thdi vu gieo trong thich hop dé tranh
han, né 1&i nham thich Gmg voi diéu kién thay
d6i cua khi hau.

Ung dung cac giai phap cong nghé sinh hoc
dé san xuét gidng cdy trong c6 kha ning khang
bénh, chiu han (ca phe lua, ngo...), giong ra
hoa nhiéu lan (diéu), glong chin tap trung hoac
rai rac tuy d6i tuong cay trong va tuy vung sinh
thai dé bd tri tai nhirng khu vuc kho han va ting
dung san xuat nong nghiép céng nghé cao theo
hudng thich ing véi BDKH.

Can tang cuong da dang sinh hoc trén dién
tich cy trong lau nim nhu tréng cay che bong,
chan gi6, trong xen cac loai cy khac, cdy dai
rung... 1a giai phap thich ung voi BDKH hiéu
qua do hé théng ciy trong nay co tac dung hd
trg 1an nhau trong viéc diéu hoa vi khi hau, han
ché bdc thoat hoi ude trén bé mat dat va 14, cung
cap hitu co, cai tao dat, han ché x6i mon va rira
tréi. Bén canh d6, mot s6 dién tich dat trong cdy
lau nim & cac ving c6 diéu kién bat thudn, san
xuat khong hiéu qua nén dugc chuyén doi sang
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cac loai cay trong khac c6 hiéu qua hon nhu
san, khoai lang, khoai mon 1a nhitng loai cay co
kha nang thich ting cao véi BDKH.

KET LUAN

M6 hinh SWAT da dugc hi¢u chinh va kiém
dinh du do tin cay dé tién hanh mé phong ché
d6 dong chay va qua trinh boi lang trén luu vuc
Srepok. Két qua cho thiy, cac kich ban BDKH
tac dong dén dong chay kha manh mé tai tram
Giang Son khi luu lugng tdng vao thang I-VIII
va giam vao thang IX-XI. Trong d6, kich ban
thap anh hudng rd rét nhat vao cac thang chuyén
giao gilra hai mua va kich ban trung binh tac
dong manh vao cac thang mua kho. Ba tram
con lai thé hién chung mét quy luat khi giam
luu Iuvgng dong chay vao cac thang mua kho va
tang vao cac thang mua mua & kich ban thap va
cao. Riéng & kich ban trung binh cho thay su
suy giam dong chay kéo dai thém vao cac thang
V-VI lam cho mua kho cé xu hudng ngay cang
dai trén luu vuc. Doi véi tai luong bun cat, cac
kich ban BPKH thé hién xu hudng tang vio cac
thang mua mua va giam cac thang mua kho d6i
v6i kich ban thap va cao. Riéng kich ban trung
binh, quy luat dién ra tuong tu vao cac thang
mua mua nhung xu hudng khac biét vao cac
thang mua kho khi xu huéng giam dién ra vao
cac thang XI, XII va thang V ndm sau.
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