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ABSTRACT

This study was performed considering the general hydrological characteristics
and possible impacts of land use change on surface water resources in a small
watershed of the Duong Dong river basin in the Phu Quoc island of Kien
Giang with the application of the Soil and Water Assessment Tool (SWAT)
model. The study is of scarce data with hourly discharge measured in the
Duong Dong river from 13" to 20" in June, 2014. The main model parameters
were calibrated with data obtained from the measured hydraulics and
household surveys. Amongst different parameters, the base-flow alpha factor
(APHAL BF), Manning's ‘n’ (hydraulic roughtness) value (CH N2) and
effective hydraulic conductivity (CH_K2) of main channel, saturated hydraulic
conductivity (SOL_K), and surface run-off lag time (SUR_LAG) were the most
sensitive to the water balance of the basin. On a daily basic, the Nash-Sutcliffe
index (calculated based on the measured and simulated data) were of 0,62 and
0,84 for calibration and validation, respectively. In addition, scenarios were
built to evaluate changes of surface flows in the basin according to changes of
the land cover (from 2005 to 2010), which proved that there were little changes
in discharges generated under the two different land-cover scenarios.

TOM TAT

Nghién ciu dwoc thuc hién dé xem xét cdc dac tinh thiy van va danh gia tac
ddng ciia thay sir dung dat dai lén bién dong leu leong dong chdy trén heu viec
song co dién tich nho. M6 hinh SWAT (Soil and water Assesment Tool) - cong
cu déanh gid dat va nuée dwoce vmg dung cho luu viee séng Dwong Péng, Phii
Quéc, Kién Giang. Trong diéu kién sé liéu han ché, luu lwong dong chay theo
gio deoe do dac trén séng Duwong Péng tir ngay 13 dén 20 thang 6 nam 2014.
Cdc thong 56 chinh ciia mé hinh dwoc xdc dinh va hiéu chinh bcing 56 lidu dong
chay thic do va phong vin néng ho. Két qua mé phong cho thay, hé sé chiét
giam dong chay ngam (APHAL BF), hé s6 nham Manning's n ciia kénh chinh
(CH _N2), do dain thuy lyc trong kénh (CH K2), dé bdo hoa thuy luc cua dit
(SOL_K) va hé so tré dong chay mat (SUR_LAG) dwoc danh gia la nhitng
théng s6 c6 dé nhay cao trong cdn bang nuwde ciia heu viee. Véi bude thoi gian
theo ngay, mé phong luu lwong dong chay thuc do va mé phong trong giai
doan hiéu chinh hé s6 NS dat 0,62 va kiém dinh dat 0,84. Thém vao do, cdc
kich ban ciing dwgce xdy dung dé xem xét sw thay déi luu luong dong chay
trong heu viee khi sie dung dat bi chuyén doi (tie nam 2005 dén 2010) va cho
thdy rang luu lwong dong chdy 6 hai kich ban ndy khéng thay déi dang ké.
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1 GIOI THIEU

Ving ven bién va hai dao 1a nhitng khu vuc
thuong xuyén d6i mit v6i nhitng kho khian trong
viéc khai thac va st dung nguén nude cho sinh
hoat va cac hoat dong san xuit nong nghiép (¢
nhing qudc gia kém phat trién va dang phat trién).
Tac dong cua con nguoi 1én sy thay doi str dung
dat dai 1a mot trong nhing yéu td quan trong anh
huéng dén ngudn tai nguyén nudc trong luu vye.
Bén canh d6, bién d6i khi hau (BDKH), thong qua
sy thay dbi cua lwong mua, di va dang tao ra
nhiing tic dong tryc tiép dén cac dong chay song
ngoi, dac biét 1a cac dong chay co do bién dong
nhanh va biét 1ap nhu cac vung hai ddo (Zhang et
al., 2014). Do @6, viéc danh gia hién trang ngudn
nude mit va xem xét nhitng tac dong cua thay doi
sir dung dat 1én ngudn tai nguyén nudc mit trong
lwu vye gop phan quan trong trong cong tac hd trg
dia phuong xay dung cac ké hoach quy hoach sir
dung va bao ton hop 1y.

Céc md hinh todn dugc st dung dé du bao thay
ddi trén luu vue do tac dong tr cac hoat dong cta
con ngudi va cac tién trinh ty nhién dang tro thanh
mot xu hudng tiép can phd bién dé dua ra phuong
phap quan ly cac luu vuc hgp ly (Muleta &
Nicklow, 2005; Zhang et al., 2009; Nguyén Kim
Loi, 2009). Tuy nhién, mot trong nhiing thach thurc
16n khi thyuc hién x4y dung mé hinh toan 1a yéu cau
vé s6 lidu dau vao rat 16n trong khi nguon sb liéu
nay khong phai luén sin c¢6 & cac luu vuc nhéd
(Ndomba e al., 2008). Mic du vay, nhiéu nghién
clru gin ddy di ng dung thanh cong mo hinh
SWAT (Soil and water Assesment Tool) & nhiing
Iuru vuce song co nguén s6 liéu han ché (Ndomba et
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al., 2008; Schuol et al., 2008). Bén canh do, cac
cong cu hd trg SWAT - Editor, SWAT-CUP
(SWAT - Calibration and uncertainty Programs),
SWAT - Check c6 kha niang danh gia nhanh két
qua mo phong va don gian hoa cong tac hiéu chinh
két qua dau ra mo hinh SWAT.

2 KHU VUC NGHIEN CUU

Pao Phu Qudc, Kién Giang ¢6 ngudn nudc mua
ddi dao (lwong mua trung binh hing nim trén
3.037 mm) (Phén vién Quy hoach & Thiét ké Néng
nghiép, 2006); cho dén hién nay, ddy 1a ngudn
nuéce chu yéu phuc vu cho cac hoat dong trén dao.
Luu vuc song Duong Dong véi dién tich khoang
10 ha (Hinh 1) trong d6 dong chinh séng Dwong
Dong gilr vai tro quan trong trong viéc cung cap
nude cho ca luu vuc va gan lién voi sinh ké cua
mdt bd phan nguoi dan trén dao (sdng ven song).
Séng Duong Pong bit ngudn tir cac diy nai & khu
vuc phia Dong Bic voi do cao trung binh tir 200 -
565m so v6i muc nudc bién trung binh (Thai
Thanh Luom et al., 2012) va cé chiéu dai khoang
18,5 km, v6i d6 ddc trung binh 25 - 30° nén khong
chiu tac dong dang ké cua ché do thuy tridu.
Huéng dong chay chinh theo hudng Pong Bic -
Tay Nam, do ra tai cira Duong Pong. Mat do trung
binh cua hé théng song, sudi trén luu vuc dat
0,42 km/km® Doi nui chiém dién tich chu yéu
(70%) va phan dién tich con lai bao gdm ddi thap
va cac dai dat tuong ddi bang hodc gon séng. O
khu vyc thuong luu, rung chiém dién tich hon
75%, trong khi dan cu d6 thi phat trién chii yéu &
khu vuc trung va ha luu song (Phan vién Quy
hoach & Thiét ké Néong nghiép, 2006).

Mt cét hiéu chinh

4,000
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High : 350.542
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Hinh 1: Vi tri va cao d¢ s6 (DEM) ciia khu vue nghién ciru
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4 PHUONG PHAP NGHIEN CUU

4.1 Mo hinh SWAT (Soil and Water
Assesment Tool)

SWAT la cong cu danh gia dét va nudc, dugc
xay dung bdi Trung tdm phuc vu nghién ciru ndng
nghi¢p (ARS - Agricultural Research Service)
thuéc B6 Nong nghiép Hoa Ky (USDA - United
States Department of Agriculture) (Neitsch et al.,
2011). SWAT c6 thé dwoc dung dé tinh toan luu
luong dong chay nudc mat dya trén phuong trinh
can bang nuge thong qua cac yéu to tich trix, bd
sung thém va ton tht.

SW, = SW, + Z(Rday ~ Quurr—Ea
(1)
— Qgw)

seep
Trong d6

SW, : tdng lwong nudce con lai sau khi can bang
(mm); SW,: lugng nuée ban dau c6 trong ngay thir
1 (mm); Ry,y: lwong mua khu vye nhén duge trong
ngay thir i (mm); Qg : tong lwong nuée mit trong
ngay th i (mm); E,: luong bdc thoat hoi nudc
trong ngay thr i (mm); Wseep: lugng nude di vao
tang ngdm & ngay th i (mm); va Qgw : luong
Bang 1: Bing cac yéu t6 diu vao md hinh
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nude hdi quy & ngay thir i (mm).
4.2 Thu thip sb liéu
4.2.1 Ban do va khi twong

Ban dd sir dung dit va loai dit duoc thu thap
tir nguon Phong Tai nguyén Mbi trudng huyén
Phi Qubc (xem thém thong tin trong Thong
tu 30/2004/TT-MTNMT va Quyét dinh s
426/Qb_UB ngay 17/03/2005 cia UBND tinh
Kién Giang) (Bang 1). Ngoai ra, md hinh cao trinh
s6 (DEM - digital elevation model) dwoc thu thap
tir (Trung tam thong tin khong gian (CGIAR-CSI))
da duogc sir dung trong nhiéu nghién ctru khac nhau
trén thé gi6i (Narsimlu et al., 2013; Mabel et al.,
2014) va dugc chirng minh 1a ¢ tinh ng dung cao
(Lin et al., 2012) (Hinh 1). S6 liéu mua trung binh
ngay ¢ tur ndm 1979 dén 2014 va cac s liéu vé
toc do gio, do am, nhiét do, birc xa mat troi c6 tir
nam 2000 dén 2007 (theo gia tri trung binh thang).
S6 liéu khi tugng duoc tong hop tinh toan dé xay
dung WGN (Weather Generator) - hd trg tao ra cac
gia tri bi thiéu ciia mot s6 thong sé khi tugng co
lién quan (Shrivastava et al.,2004; Schuol et al,
2008; Arnold et al, 2012). Ban dd hién trang st
dung d4t nam 2010 va loai dit cua Pha Quéc lan
luot thé hién ¢ Hinh 2a va Hinh 2b.

Loai s6 litu  Mb ta Ngudn
-Ban do su dung dat (2005 va 2010), ban 46 -Phong Tai nguyén Moi truong huyén
Ban do loai dt, hé thong song subi Pha Quoc
-Ban d6 cao trinh (DEM) - Nguon: http://srtm.csi.cgiar.org
Khi tugng  -Luong mua, tong birc xa mit troi, toe do gio Trung Tam Thiy Van song Cuu Long

-Nhiét @6 Max, Min, d6 4m trung binh ngay

- Trung tdm Khi twong Hai Van Phu
Quoc

Chu thich’
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phin loai sir dung dit
HDit 1am nghiép
MIDit néng nghiép
[CIDét phi néng nghiép
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Chii Thich
Loai dét
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] A038-2a-4614
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Hinh 2: Sir dung dét nim 2010 (a) va loai dét (b) khu vire nghién ctru
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4.2.2 86 liéu thuy vin

S6 lidu dong chay duoc do dac trong giai doan
d4u mua mua (xét trong khoang thoi gian mua tir
ngay 13 dén ngay 20 thang 6 nam 2014) lam co s&
danh gia két qua mo hinh. Qua khao sat va so sanh
Kkét qua do dac tai cac vi tri do dac, nghién ctu
nhan thay mit cit nhu Hinh 1 it bi anh hudng boi
triéu, phu hop lya chon lam dau ra hiéu chinh va
kiém dinh cho mé hinh. Mit cit dwoc do bing
phuong phap cing ddy - ciam cot hai bén bo va
cang day ngang; thudc do dugc dat vudng goc voi
day tai mdi vi tri, khoang cach xac dinh cho hai vi
tri do do sau lién k& 3 m tai mdi mat cat (Nguyén
Thanh Son va Pang Quy Phuong, 2003); Thoi gian
do chu vi mat cit luc nude rong can va vén tde
dong chay nho nhim dam bao tinh chinh xac.
Thuée do myc nude duge ddng thoi cb dinh tai
moi mat cit. Luu toc dong chay duoc do bang may
do Iuu toc ké, theo nguyén ly diém vong quay canh
quat dé tinh luu téc dong chay, d6 sau h duogc xac
dinh ¢: 0,2 h, 0,6 h, 0,8 h. Vi tri do luu tdc duoc
danh dau cb dinh tai noi c6 do sdu I16n nhit trén
mit cat. Cac vi tri lwa chon thuyén be it qua lai va
han ché hoat dong clia nguoi dan xung quanh. Muc
nuée va luu toe duge ghi nhan theo giv va tién
hanh déng loat tai cac vi tri mat cit khac nhau.

4.2.3 Thu thdp s6 liéu tir phéng vin néng ho

Nghién ctru st dung phuong phap danh gia co
sy tham gia ciia nguoi dan dia phuong nham kiém
chimg lai két qua xay dung mo hinh, cic budc
danh gia chinh bao gom: (i) Xay dung ndi dung
phong vén dua trén két qua md phong cac kich ban
1 (KBI), KB2, KB3 va khao sat thuc t¢ & dia
phuong, (ii) Phong Vfin 60 noéng ho tryc tiép khai
thac va su dung ngudn nudce tai dia phuong (bao
gbm ca gleng dao va giéng khoan) (iii) Xu ly két
qua phong van theo phuong phap thong ke, (iv)
Téng ‘hop, so sanh, dbi chimg két qua phong van
v6i két qua xdy dung mé hinh va (v) Hiéu chinh lai
mo hinh duge xay dung néu c6 sai khéc.

4.2.4 Xay dung kich ban

KB1 dugc hiu chinh va kiém dinh véi sd lidu
dong chay thyc do trong thang 6 nam 2014 nhim
xay dung bo théng sé cho mé hinh. Khao sat hién
trang str dung dat trong giai doan 2010-2014 cho
théy so voi hién trang su dung dét 2010, sir dung
dat ctia nim 2014 khong khac biét dang ké. Vi vy,
nghién ctru st dung hién trang sir dung dat nim
2010 dé thiét 1ap kich ban nén véi sb liéu khi tuong
nam 2014. KB2 va KB3 xay dung duva trén hién
trang sir dung dat 2005 va 2010, Bang 2 cu thé ba
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kich ban xay dung cho m6 hinh. Bén canh do, sb
liéu khi twgng dugc sir dung Kkét hop gitra s6 liéu
thuc do va md phong tir WGN dé mo phong dong
chay cho KB2 va KB3.

Bang 2: Cac kich ban dugc xdy dung cho mé hinh

Kich bian SDD Khi twgng Muc tiéu
Xac dinh by thong

KB1 2010 2014 s
s0 md hinh
KB2 2005 2005-2010 banh gia tac dong
cia su thay doi su
KB3 2010 2005-2010 dung dat 1én dic tinh

thiy vén luu vuc
4.3 Thiét 1ap mé hinh
4.3.1 Thiét ldgp mé hinh

Mb phong SWAT co ban bao gdm hai budc
chinh:

— Budc mét: dinh nghia luu vuc va cac don vi
thity van cho Iuu vuc. Bude nay 1a co s¢ dé hinh
thanh hé théng cac tiéu luu vuc dya trén phén chia
cao d6 DEM va mang luéi song sudi. Tuy nhién, sb
luong cac don vi thiy van trong luu vuc can duge
giéi han dé don gian cho cong tic hiéu chinh mé
hinh. Ngudng gia tri thiét 1ap loai sir dung dat, loai
dat, d6 ddc duoc thiét 1ap dya trén dién tich cac
tiéu luu vuc sinh ra, gia tri lan luot lua chon 1a 9%,
8%, 10%.

— Budc hai: Cap nhat s6 liéu thoi tiét va thuc
hién mo6 phong dong chay.
4.3.2 DPdnh gid két qua mé phong

Thudt toan SUF-2 (Sequential Uncertainty
Fitting) trong SWAT - CUP két hop tdi wu hoa
phan tich yéu t6 khong chac chin ctia nhiéu thong
s6 (Abbaspour et al., 2004). SUF-2 ciing sir dung
nhiéu ham muc tiéu khac nhau dé xem xét su phu
hop gitra dong chay thuc do va m6 phong khi hi¢u
chinh va kiém dinh mé hinh. Riéng & nghién ctru
nay, chi s6 Nash - Sutcliffe (NS) duoc lya chon dé
danh gia. Nhin chung, két qua mé phong dugc
chip nhan khi hé s6 chi s6 NS 16n hon 0,5; NS
trong khoang tir 0,65 - 0,75 cho két qua tot va mo
phong tbi wu khi NS trong khoang 0,75 -
1(Moriasiet al.,2007; Nguyén Thi Tinh Au et
al.,2013). Phuong trinh ctia hé sb NS c6 dang:

Zi(Qm_Qs)iz (2)

NS=1-—
%i(Qmi-Qm)”
Trong do

Qm: gia tri dong chay thuc do; Qs: gia tri dong
chay mé phéng; va Q,,: trung binh dong chay thuc do
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Phuong phap Gobal, danh gia d§ nhay cua
thong $6 qua su thay ddi cua ham muc tiéu duge
xac dinh. Chi tiéu danh gia bao gdm: t-value (danh
gia murc do nhay, gia tri tuyét ddi cang cao thi
thong sé cang nhay) va p-value (x4c dinh y nghia
clia 36 nhay, cang vé 0 théng sb cang quan trong).
Ham tuong quan hdi quy biang phuong phap siéu
l1ap phuong latin (Latin Hypercube Sample - LHS
(McKay & Beckman R 1979; Dalbey & Labs
2010; Cibin & Sudheer 2010) sir dung dé lay miu
thuc hién so sanh va danh gia.

g =< + X, Bib;
Trong d6

(€)

b: gié tri tham sb; va g: ham muyc tiéu.

4.3.3 BDdnh gia cdc kich ban

Chtrc nang hi¢u chinh moé hinh khéng c6 dong
chay thuc do cua SWAT - CUP dugc ép dyng.
Phuong phap nay nham xac nhan cac thong so da
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hiéu chinh va kiém dinh vao cdc kich ban mé
phong dé dua ra xu hudng bién dong dong chay &
hai kich ban st dung dat (KB2, KB3). Két qua mo
phong cac kich ban dugc danh gia dua vao day
phan phéi gia dong chay 95PPU theo phan phdi
siéu lap phuong latin (Pham Tién Giang et al,
2009; Cibin & Sudheer 2010).

5 KET QUA
5.1 Két qua hi¢u chinh va kiém dinh mé hinh

Gié trj hiéu chinh cac thong s chinh dwoc thé
hién qua Bang 3; trong do, t-Star dung danh gia
mirc d6 nhay cua thong sb va P-value dé thé hién
mirc ¥ nghia cia thong s6. Qua qua trinh hiéu
chinh va kiém dinh mé hinh cho thédy, cac thong
s6 ALPHA BF, CH N2, CH K2, SOL K,
SUR_LAG, CN2 duoc danh gia 1a nhitng thong s6
nhay trong ca hai giai doan hiéu chinh va kiém
dinh mo6 hinh.

Biang 3: Két qua cac thong s6 chinh hiéu chinh mé hinh

Thong tin co ban

Pé nhay thong sé Gia tri hiéu chinh md hinh

Tén thong 50 Dinh nghia t-Stat P-Value Miic dinh Min  Max
v__ALPHA BF.gw H& s triét giam dong chay ngdm -19,85 0,00 0,048 0,001 0,0012
r CH NQ2).rte ?}ﬁi}? nham dong chay trén song 8,48 0,00 0014 021 035
r CH K(2).rte Do dan thuy luc trong kénh 7,22 0,00 0 150 160
r SOL K(2).sol D¢ dan bio hoa thuy luc -2,75 0,01 - 18,5 20
v__ SURLAG.Bsn Hg s(? tré dong chay bé mit -2,51 0,01 2 0,17 0,232
r  CN2.mgt He s0 dudng cong dong chdy trong & 4 0,03 - 20247 -0,189

diéu kién am muc hai

Ghi chu: r la gia tri mdc dinh a cong thém mot khoang gia tri ax, a(1+x); va v la gia tri hién tai duwoc thay thé béi mot

gid tri moi

ALPHAL BF la théng sé ¢6 d6 nhay cao, véi
gia tri xac nhan tr 0,001 - 0,0012 phu hop véi
khoang gia tri dé nghi (0 - 1) trong md hinh
SWAT. Két qua nay cho thay kha nang cung cap
clia nuée ngam cho hé thong séng, sudi khong 16n
va la mot trong nhimg nguyén nhan gay ra dong
chay han che vao mua kho. Cung véi do, 66%
trong téng s6 nong ho dugc phong van chi ra ring
trong mua kho, dong chay trén cac hé thong song,
sudi bi han ché hodc kho can. Trit luong khai thac
& cac ngudn khac nhau c¢6 bién dong dang ké. Poi
v6i giéng dao do séu trung binh tir 6 — 7 m trit
lugng khai thac giam manh trong mua kho. Hinh
7b cho thdy, ty 1& thiéu nudc ¢ giéng dao trong
mua khé 1én dén 30%. Ngudn nudc khac duge su
dung bao gébm nuéc mua va cac hé théng song
sudi, ty 1¢ thiéu nudc trong nhém nay chiém 16%.
Trong khi do, 88% tong s nong ho sir dung giéng
khoan ¢6 do sau trung binh tir 20 - 60 m, ngudn
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nuéc khai thac on dinh quanh nam. Két qua khao
sat nong ho kha tuong ddng vai két qua m6 phong
va cho thiy rang, dong chdy nudc ngam cung cap
tro lai he thong song, su6i kha nho, nuée ngam dy
trir & tAng nong doi giau, dap tmg di ngudn nudc
cho luu vyuc trong ca mua kho.

Heé s6 nham trong kénh 14 yéu t6 gay ton that va
can trd qua trinh tap trung dong chay. Gia tri xac
nhan cua CH N2 tir 0,019 - 0,023 khoang gia tri
ndy phu hop voi (i) gia tri d& nghi gid tri n3 cua
Manning d6i véi long song cat, kich thudc hat tur
trung binh dén 16n va (ii) mat cit tai diém xa bi anh
hudng boi cac cong trinh nhan tao tr 15% - 50%
gié tri dé nghi diéu chinh cac yéu t6 anh huong dén
mat cit kénh 0,02 - 0,03 (Aldridge and Garrett
1973; Chow, 1959).

Dbi vai long song cat, kich thudc hat trung binh
dén nho pha lan bun mirc do trung binh dén cao, do
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dan thiy lyc CH_ K2 (mm/hr) trong khoing 114- lac dong chay thoat di qua hé théng thoat qua song,

228 (U.S. Environmental Protection Agency,1986; sudi) trong luu vuc trung binh khoang 1 - 5 gio
Horizonte 1993). Lane,(1983) ciing dé nghi, d6i (Hinh 7a). Lugng nudc bé mat tap chung chii yéu
v6i long song cat kich thude 16n, rat it da soi, trong cac thang mua mua. Do thoi gian tap trung
CH K2 >127. Trong diéu kién cua séng Duong ngin ngdp cuc bd thuong xay ra & nhirng khu vire

boéng, CH_K2 phu hop trong khoang 150 - 160, ven sOng cac vung 'd?it tring trong ndi dong. Tuy
CH K2 kha phu hop khoang dé nghi trong céac vay, ngap thuong két thiic trong khoang 1 - 3 ngay
nghién ctu trudce do. sau d6. Nguoc lai, trong mua kho, trr lugng nude

SUR_LAG phu hop trong khoang gia tri tir 0,17 nm}?éfl ,221111 CI;EOFEH EZI}; lrgnV(;l ta:nxrils;idézﬁg zzo
- 0,232, twong tmg v6i thoi gian tdp trung dong & trong ¥ hd v £ cap

\ : I cho san xuat nong nghiép tré nén kho khan & mot
chay trong luu vyc trong khoang 4 - 5 gio. H¢ so % foar s A LAy 2 1ia
. NS AN s0 khu vuc c¢6 dia hinh cao. Nhu vay, két qua hi¢u
nay phu thudc vao diéu kién bé mat cua luu vuc

v i S ongchiy i N 120, o v v 8
bé mdt (OV_N). Phong van nong ho ciing cho thay S & b & dong chay j

o N Loy 2 N ngén, kha nang luu gitt nude mat kha théap.
thoi gian tir khi mua xuat hién dong chay tran dén & & & j P

(@ 100 %° (b)
80 | . .
93% O Punuoc trong mua kho
60 ’
2% 40 # Thiéunuoc san xuat
20
O ) W_—
Lh-5h @ 12h-24h = 1-3 ngay Gieng dao Giengkhoan  Khac

Hinh 3: Thoi gian thoat nwdc trong luu vire (a); Kha nang dap ing cia ngudn nuéc ¢ cic ngudn cung
cap khac nhau trong mua kho (b)

SOL K chi phdi cha yéu dén qua trinh tham dong twong ddi phu hop (Hinh 4). Hé s6 NS giai

cua nudc mait vao tﬁng chira nudc bao hoa. Gia tri doan hiéu chinh dat 0,62 kiém dinh NS dat 0,84.
xac nhan trong nghién ctru tir 18,5-20 twong duong Tinh twong quan giita tong lwong muwa va trung
v6i khoang gi tri tir 55-200 tity vao timg loai dat binh luu luong dong chay thuc do trong ngay
va nhoém dat thay van. Trong nghién ctru cua (Hinh 5) cho thdy, hau hét cac thoi diém tuong
Zimmermann et al. (2006) ciing cho rang, nhom quan giira lwong mua va dong chay dat kha t6t.
dat rimg c6 do bio hoa thiy lyc dao dong tir Riéng trong ngay 13/06 tuy lugng mua kha cao
50-212. 35,6 mm nhung luu lugng dong chay lai kha théap

S0 voOi cac ngay con lai, do (i) Thoi gian tir thang 5
- 6 1a giai doan bat ddu mua mua, dir liéu mua quan
trac cho thiy khoang ngay 26/05 - 10/06 lugng
mua trén luu vuc khong dang ké, dat bi tac dong
boi qua trinh bdc hoi va thdm hut cua thuc vat nén
tiém nang thdm con cao. Do do, trong khoang thoi
glan dau xudt hién mua luong nudc nay bi thdm
gilr, (i) Hoat dong cua hd chira nuéc ¢ thuong
ngudn ciing anh hudng den luu luong dong chay
trén song va (iii) M6 hinh can co thoi gian warm -
up thiét 1ap dé chay 6n dinh, diéu nay c6 nghia thoi
Gia tri thuc do va mo6 phong co bién va pha dao gian dau ctia hidu chinh mé hinh chira nhiéu sai sd.

Chi s6 CN2 anh huong truc tiép 1én kha ning
sinh dong chay mat. Luu vyc c6 dién tich rung
chiém hon 75% véi ba nhom dt thuy van B, C, D,
chi s6 CN trong nghién ciru tir 55-78. CN2 trong
nghién ctru so sanh véi chi sé sinh dong chay cia
SCS Engineer Division, 1986 1a kha phu hop. Bén
canh d6, CN2 ciing dong thoi c6 tinh nhay cam cao
trong mo hinh. Do vy, diéu kién st dung dét vira
anh huong tryc tiép dén dong chay bé mit vira gian
tiép dén tham, dan cua cac tang nudc dudi dit.
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5.2 Danh gia yéu t6 khong chiic chiin

Phan tich yéu t6 chic chin két qua mo hinh
dugc thyc hién nhiam danh gia lai két qua xay
dung, hi¢u chinh va kiém dinh m6 hinh (Schuol et
al.,2008). Trong d6, P-factor thé hién sy phan b
gia tri dong chay thuc do trong day 95PPU, P-
factor t6i wu khi tién toi 1 va d-factor danh gia su
phu hop gitra gia tri m6 phong va thuc do, d-factor
bang 0 mo phong dat t6i wu tuy nhién trén thuc té
khé dat dugc diéu nay (Arnold ef al.,2012). Hinh
7a thé hién mic do chic chin trong giai doan hi¢u
chinh mé hinh; trong d6, p-factor dat 0,75 thé hién
phan 16n dong chay thuc do déu nam trong diy
95PPU; d-factor & mtc 0,36 cho théy do rong cua
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ddy 95PPU c6 thé chip nhan. Két qua nay cho thy
tinh chac chan ¢ giai doan hi€u chinh c6 thé chap
nhan va co6 y nghia.

Tinh chic chén trong giai doan kiém dinh ciing
ddng thoi dap tmg (Hinh 7b) khi p-factor dat 0,33,
d-factor tién & mirc 0,71. Tuy nhién, danh gia tinh
chic chin cia mo hinh van tn tai nhitng han ché
do (i) Mb hinh chwa dinh luong duoc tat ca cac yéu
t6 trén moi luu vue dic thu (i) Nguon sb liéu dau
vao han ché va (iii) Cac hoat dong quan ly nguon
nude cua con nguoi trén luu vue nhu diéu hanh hd
chira va khai thac ngudn nudc trén hé théng song
chinh, cac hoat dong canh tac clia nguodi dan chua
duogc cap nhat ddy du khi thiét 1ap mé hinh.
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Hinh 7: Twong quan tinh chic chin ciia két qua hiéu chinh (a) va kiém dinh (b)

5.3 Anh huong cia thay déi sir dung dat Ién
lru vue nghién ciru

Nghién ctru chii yéu xem xét anh hudng cta
thay doi sir dung dat 1én dic tinh dong chay bé mat.
T b thong s6 md hinh d3 duoc hiéu chinh va
kiém dinh & KBI, kich ban sir dung dit dwoc thiét
1ap. Do KB1 duoc xac nhan vao ddu mua mua kha
nang gilr nude trong cac 16p dat con cao va kha
nang tiép nhan ngudn dau vao cua nuée ngdm tang
noéng 1a téi wu nhat. Trong khi, cudi mua mua
luong nude chira trong cac tang chira bao hoa cao
hon so voi giai doan dau mua mua, kéo theo sy
blen dong dong thoi 1én cac yeu t6 vé dat va nudc
ngim tang néng. Bang 4 thé hién xu hudng bién
dong dong chay mat ¢ hai giai doan dau mua muwa
va cubi mua mua. Két qua cho thdy so véi thoi ky
cubi mia mua, nhimg dot mua dau mua thim
chiém wu thé, ty 18 nong ho phong van xac nhan
trén 65%. Trong khi cubi mua, 93% trén tong s6
néng ho duge phong van cho ring nudc mua chay
tran bé mat 1a cha yéu. Do vay, cac kich ban sur
dung dat chi xem xét trong cing khoang thoi gian

Hinh 8 thé hién dong chay bién dong trong thoi
gian tir thang 5,6 nam 2005 dén 5,6 nam 2010.
Trén truc hoanh 1,3,5,7,9,11 tuong tng voi thang
5. Céc gié tri 2,4,6,8,10,12 twong ung vdi thang 6
cla cdc nam, tryc tung tuong Gng voi gia tri dong
chay (m3/s). Két qua cho thay & hai kich ban hién
trang st dung dat c6 pha dao dong kha twong dong.
Bién dao dong dong thoi trong cing khoang gia tri
& cac thoi diém tuong tmg. Tir d6 c6 thé két luan
rang, hién trang sir dung dat tir 2005 - 2010 dong
chay trong luu vuc thay doi khong dang ké. Su
bién dong dong chay giita cac nam chu yéu do
phan phéi lugng mwa dau vao va lugng nudc du
trir trong cac tang chtra nudc trong dat vao thoi
gian trude do.

Bang 4: % néng hd phong vin tra 16i cho mbi

véi kich ban nén.

mi's
(2005)

-~ -

3456
Or.9s5pPUY

S 9101112

R OSPPU

1

Hinh 8: Xu huéng bién dong dong ¢

Két qua trén ciing phan anh xu hudng thay doi
sir dung dat tir nim 2005 dén 2010. Trong khi, dién
tich ring dac dung cé xu hudng mo rong (2,77%)
thi dién tich rung phong hd giam manh (7,11%).
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hay ¢ hai kich ban sir dung dit

Dét trong cdy cong nghiép va 1am nghiép ting
nhanh (18,04%), phan 16n chuyén doi tir dat rimg
va dat nong nghiép. Dién tich dat vuon ciing giam
trong giai doan nay tir 7,46% xudng chi con 0,4%.
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Mat nuéc mo rong tir 0,3% 1én 2,94% trén téng
dién tich luu vyre do nang cép hd chira va phat trién
thém hé théng kénh. Tuy nhién, dit phi néng
nghiép co xu hudng giam do mot sé khu vyc dat
qudc phong duge quy hoach lai. Khai quat chuyén
dbi gitra cac loai str dung dat duoc thé hién & Hinh

Chi thich &
phan loai st dung dét 2005
Mt nwoc
ElDat 1am nghiép
B4t néng nghiép o
[1D4t phi néng nghiép -

950 1,900

3,800 5,700 7,600

| Meters
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9. Bén canh d6, 98% néng ho dugc phong van cho
biét hién trang sir dung dat giai doan 2005-2014
thay d6i khong dang ké. Cung véi do, bién dong
trir lugng nude trong luu vyc ciing chwa nhan thay
su khac biét giita hién tai va thoi diém nam 2005.

Chi thich’
Si dung dit 2010
phén loai st dung dit
HPit 1im nghiép
MDAt nong nghiép
DAt phi néng nghiép
Mt nwée

1800 %0 0

1,800 3,600

Hinh 9: Hién trang sir dung dit nim 2005 va 2010

5.4 Phén phdi ngudn nuwéc trong luu vue

Su phan phéi ngudn nudc trong luu vyc phan
anh dwoc diéu kién 16p phu thuc vat, loai dat va
phan bé d6 déc (nghién ciru khong dé cap sau dén
yéu tb dia chat cuia lvu vuc). Nhimg khu vuc rimg
phat trién, dong chay mat bi han ché, tao dau vao
on dinh hon cho qué trinh thdm cua dat tang luong
nu6ce dy trlr ¢ cac tang chita nudc ngam ting nong
va tang sdu. Két qua moé phong luu lugng dong
chay cho théy, khu vuc tiéu luu vue the 21, 20 1a
nhiing ving c6 ngudn nude mit doi dao (Hinh 10).
Khu viyc nay co6 dia hinh twong dbi thip, chi yéu la
céc khu dan cu, dat trong cac loai cdy cong nghiép
va mot phan dién tich rimg phong ho xen k& cac
khu dong 6. Phéan 16n dién tich cac tiéu luu vuc
con lai nam trong khu rimg dic dung - vudn Qudc
gia Phu Qudc, dién tich mat nudc khong 16n trir
khu vuc hd chira nuéec Duong Pong phan nhiéu
nam trong tiéu luu vyc sd 13. Hé thong song, sudi
nho trit lwong dong chay khong dang ké, cac khu
lung, bao ndm xen k& ting kha ning tich trir nudc
mit. Tuy nhién, hau hét nudc & cac hé thdng sudi,
ao, dam dién tich khong 16n va phan phéi khong
ddng déu giita hai mua.
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Nghién clru mo6 ta nhiing dac trung thuy vén co
ban ¢ luu vuc song Duong Pong; theo do, hé sb
chiét giam dong chdy ngdm (ALPHAL BF) c6
anh huong dang ké dén luu luogng dong chay mat
trén cac hé thong song, sudi va tiém nang nudc
dudi dat. Day 1a mot trong nhimng nguyén nhan lam
han ché dong chay mit trong mua kho. Bén canh
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d6, dac tinh dat va diéu kién 16p thyc phu ciing chi
phdi quéa trinh diéu tiét cua dong chay mit trong
luu vue. SUR - LAG 1a yéu t6 quan trong chi phdi
dén thoi gian tap trung dong chay bé mit, qua trinh
nay sé dién ra nhanh hon khi hé s6 nham bé mat
giam va chi sb sinh dong chay tang. Cling véi dia
hinh dbc, hé théng séng sudi phan bd kha day,
ngin tao diéu kién cho qua trinh thoat nudc nhanh
hon, kha ning luu trit nuéc mat kém. Két qua xay
dung kich ban sir dung dit dai véi bd thong sb mo
hinh cho thiy, thay d6i hién trang st dung dét cua
nam 2005 va 2010 chua anh huéng dang ké 1én ché
d6 dong chay cta luu vuc. Tuy nhién, khi dién tich
rung phong hd bi thu hep va mét d6 dan cu gia
tang thi sy thay d6i dong chay bé mit can duoc
xem xét. Ngoai ra, trén thuc té blen dong str dung
dat 1a qua trinh thay d6i, do d6 can c6 nhiéu co s&
dé danh gia thay d6i dong chay timg kich ban qua
cic nim. Viéc dua ra du bdo cu thé gia tri luu
lwong, mo hinh cin hiéu chinh véi sb liéu thuc do
dong chay du dai va sé liéu khi twong dau vao chi
tiét hon.

Nghién ctru gop phan khing dinh kha ning tmg
dung cua mo hinh toan thuy vin SWAT & nhiing
khu vuc diéu kién nghién ctru bi han ché vé& mat sb
liéu (bao gém s liéu dau vao dé xdy dung md
hinh, s6 liéu dau ra dé hi¢u chinh va kiém dinh mé
hinh). Do ton tai mot sé giéi han, nghién ctru chua
bao ham hét tit ca cac yéu t6 (lich hoat dong cua
hd chira nudc Duong Doéng, thuy trleu) tac dong
1én dong chay, nhét 1a cac khu vuc gan ctra song va
do vay can c6 nhirng nghién ctru sau hon vé sau aé
danh gia tac dong cua ché do tridu 1én dong chay
khu vyuc ha luu cua luu vyc thong qua Gng dung
mod hinh thiy lyc.

LOI CAM TA

Bai bao nay dwoc viét thong qua tai tro cua
Chuong trinh Ho trg Tai ning Tré "Vi an ninh tai
nguyén nudc" cia cong ty TNHH Nha may Bia
Viét Nam (VBL).
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