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ABSTRACT

Climate change, leading to changes of water resources, has caused negative
impacts on the Vietnamese Mekong Delta, especially the agriculture; however,
little study was done in order to understand possible impacts of such changes
on the food security issues. This study is to understand possible impacts of
climate change and different irrigational schemes on rice productivity in the
Tra Noc ward of Can Tho city. The AquaCrop model was modified by
introducing irrigational schemes into the model to meet the actual condition of
the irrrigated rice farming system in the study area. The simulated results
showed that in the future the increase of rainfall and temperature would lead
to the great fluctuation of irrigated water, resulting in minor impacts on the
rice yield of different crop seasons. However, different irrigational schemes
led to great changes on rice productivity. The obtained results showed that
with the modification of the AquaCrop model, the model could be used to
simulate changes of rice yield of the irrigated rice farming system according
to changes of water supply and different scenarios of rainfall changes. In
addition, this study is also to provide local governments an insight into
suitable adaptation strategies to ensure the food security for the study area in
specific and the Vietnamese Mekong Delta in general.

TOM TAT

Bién doi khi hdu (BPKH) dan dén sw thay doi nguon nwde la nguyén nhan tic
dong tiéu cue dén Pong bang song Ciru Long (DBSCL) dac biét la trong linh
vie nong nghiép nhung lai ¢6 it nghién cieu dé hiéu ro tac dong cua sw thay
doi nay dén vin dé an ninh lwong thiec. Nghién ciru nay nham muc dich tim
hiéu vé tic dong cua BPDKH va su thay doi phuong phap tuoi twoi dén nang
sudt hia & ving chiu nhiéu tic dong cia li hang nam & PBSCL. Mé hinh
AquaCrop dwgc s dung trong nghién ciru ndy voi phiwong phap tudi dwoc
thiét ké lai theo nhu cdu wdi thuc 1é ciia cdy lia tai khu vuee nghién ciru. Két
qua mé phong cho thay rang, trong tuwong lai lwvong muwa va nhiét do tang dain
a"‘en sw bién a"‘ong Ién vé nguon nudce tudi va tac dong khong dang ké dén nang
sudt hia o cac mua vu khdc nhau. T uy nhzen viéc thay doi phuong phap twoi
sé anh hwong lon dén s thay doi nang sudt hia. Két qua dat duoc cua nghién
citu cho thay mé hinh AquaCrop cé thé dwoc sir dung dé mé phong dnh hiong
ciia cde diéu kién khi hgu va phirong phap tudi khac nhau lén nang sudt cdy
lia. Ngoai ra, nghién ciru ndy cung cap cho chinh quyén dia phirong mot cdi
nhin sang suét trong cdac ké hoach thich iing thich hop dé dam bédo an ninh
luong thuc cho khu vuc nghién ciru noi riéng va DBSCL noi chung.
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1 GIOI THIEU

Bién d6i khi hau (BDKH) di va dang lam thay
ddi cdc ddc tinh khi hau va diéu kién tw nhién, dan
dén mot sd anh hudng ti€u cuc dén cudc séng cua
con ngudi trén toan thé gioi (Patz et al., 2005).
Viét Nam 1a mot trong nhitng qubc gia c6 san
lugng gao xuat khau 16n nhéat thé gidi va duoc
danh gia 1a mot trong nhimng qudc gia s& bi anh
hudng nghiém trong bdi cac tdic dong cua BDKH
(Dasgupta et al., 2007, GFDRR, 2011; B¢ Tai
Nguyén va Mbi Truong, 2012); diéu nay s& anh
huwong dén van dé an ninh luong thuc va san luong
xut khiu gao cua Viét Nam (UNU-WIDER et al.,
2012). Dong bang séng Ciru Long (PBSCL) nam &
khu vuc ha luu song Mekong, c6 vai trd quan trong
trong nén ndéng nghiép noi chung ciia Viét Nam,
dic biét 1a san xuat la (chiém khoang 50% dién
tich nong nghiép cua toan dong bang va 90% san
luong xuat khau gao ca nude (Tong cuc Thong ke,
2013). Hién nay, mot s6 tinh DBSCL da ap dung
tién bo khoa hoc ky thuat vao san suat n6ng nghiép
nhu: Viet GAP, cac tiéu chudn san xuét sach nhu:
Euro GAP, va Global GAP va cac md hinh san
xuit cai tién nhu: mé hinh lta-t6m két hop, mod
hinh canh dong miu 16n da mang lai hiéu qua kinh
té cao (Phan Tri Hiéu, 2010; Bo Nong nghiép va
Phat trién nong thon, 2011).

DPBSCL 1a ving dat ngdp nudc 16n nhat Viét
Nam, c6 tinh da dang sinh hoc cao va nhay cam véi
v6i sy thay doi ctia cac yéu té khi hau (Tuan and
Wyseure, 2007; Kikonen, 2008). Theo két qua
nghién ciru vé phéan ving sinh thai nong nghiép cho
DBSCL cua V6 Tong Xuan and Matsui, 1988,
DPBSCL dugc chia thanh 6 vung sinh thai khac
nhau; trong do, khu vuc phu sa ngot va ngép 1
hang nam chiém dién thich 16n nhat (khoang 30%
tong dién tich cia PBSCL) va day 1a vang c6 diéu
kién tu nhién thuan lgi cho san xudt nong nghiép.
Tuy vay, su thay dbi cua cac didu kién tu nhién
(bao gbm sy thay d6i cta lwong mua, nhiét do,
thay d6i nguodn tai nguyén nudc mit va xuat hién
dleu kién thoi thiét cyc doan) da lam thay . doi co
cAu san xudt nong nghiép PBSCL (Nguyén Vin
Théng et al., 2011; Nhan et al., 2011; Van et al.,
2012; Mekong ARCC, 2013). Bén canh do, céc
diéu kién khi hau dugc du bao 14 s& thay ddi theo
chidu huéng cyc doan va gy anh hudng bat loi
cho hoat dong san xuit néng nghiép & PBSCL
trong tuong lai; do vay, nghién clru nay s€ gop
phan 1am 13 hon tac dong cua BDKH (bao gdom: su
thay déi lwvong mua, nhiét d va nguén nudc mat)
dén nang suét lua & phuong Tra Noc, Tp Can Tho
thudc khu vuc phi sa ngot va ngap lii hing nim.
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Nghlen ctru s dung mo hinh AquaCrop (md ta
m01 quan hé giita lugng nudc tudi va nang suit cay
trdng (Stricevic et al., 2011) dugc xay dung boi to
chte Luong Néng cua Lién Hop Qudc (FAO) dé
danh gia tac dong cua cac yéu td khi hau va luong
nuéc tudi dén ning sudt lia. Mo hinh AquaCrop
dugc danh gia dé s dung voi két qua mo phong
dang tin cdy khi mo phong ning suat ciia mot s6
loai cdy trong (Steduto et al., 2009; Masanganise et
al., 2012; Raes et al., 2012) cling nhu cé thé duoc
tmg dung nhim mo6 phong anh hudng cua cac
phuong phép tudi (Geerts ef al., 2010) va tac dong
cia bién d6i khi hau 1én niang sudt cdy trong
(Mainuddin ef al., 2011). Dé danh gia kha ning mo
phong cia mo hinh AquaCrop, Andarzian et al.,
(2011) da mo6 phoéng luong nudc tudi cho cay lua
mi trong diéu kién nudc tudi day di ciing nhu thiéu
hut trong mo6i truong kho han ¢ phia Nam cua Iran;
két qua cho thay, mo hinh AquaCrop da c6 thé mo
phong lugng nudc thyc té can cung cap cho cdy lua
mi trong timg giai doan phat trién sinh hoc. Bén
canh d6, nhiéu nghién ctru khic ciing da sir dung
md hinh AquaCrop dé moé phong dénh gia ning
suat cdy trong ¢ nhiéu khu vyc khac nhau nhu:
Abedinpour ef al., (2012) di xay dung mo hinh du
doan ning suét cdy ngd cho tuong lai ¢ ving ban
kho can & New Dahi (An D¢); Mkhabela and
Bullock, (2012) danh gia kha nang mo6 phdng nang
suat cdy lia mi lién quan dén luong nuéc chira
trong dit ¢ Pairies (Canada) giai doan (2003-
2006); Shrestha et al., (2013) su dung m6 hinh
AquaCrop m6 phong nang suét cay ngil cbe va Xac
dinh cac kich ban cap nudc t6i wu vé ning suat
trong diéu kién thiéu nudc vao mua khé o Tarai
(Nepal); Soddu et al., (2013) sit dung mo hinh
AquaCrop dé mé phong cac diéu kién bién ddi khi
hau trong twong lai dé danh gid anh huong cua
nhiét do gia ting va luong mua bién dong 1én ning
suat va kha nang thich tmg cua cdy loa mi ¢ phia
Nam Sadinia (dén 2100); Huy et al., (2013) ap
dung m6 hinh AquaCrop dé mo phong ning suat
lua trong bdi canh bién d6i khi hau ¢ khu vuc phia
Bic cua quéc 16 1A, tinh Bac Liéu.

Nhin chung, mé hinh AquaCrop dugc st dung
phd blén trén thé giéi nhim muc tiéu mod phong
nang suat cdy trong va cho két qua phu ‘Thop voi
thuc te tuy vay, cac nghién ctru nay chu yéu 1a cho
cdy trong can (ngd, lia mi, du,...) va s dung
phuong phép tudi ty dong (tudi ém) (thudc tinh sian
¢6 cua md hinh AquaCrop). Laa nude 1a mo hinh
canh tac it dugc danh gia thong qua md hinh
AquaCrop trén pham vi toan thé giéi ciing nhu &
PBSCL; mét trong nhimg 1y do cé thé dugc xét



Tap chi Khoa hoc Truong Pai hoc Can Tho

dén d6 1a vi lta nudc cd yéu cau vé phuong phap
tudi khac so vai cac loai cay tréng can nén viéc st
dung phuong phap tu6i am cho cdy lua 1a khong
phti hop (vi du cu thé 13 nghién ctru ctia Huy et al.,
(2013)). Do vy, diéu can thiét 1a phai thiét ké lich
tudi nude cho cay lta phi hop véi thuc té canh tac
tai dia phuong trude khi mé phong. Bén canh do,
nang sut clia cay trong phu thudc vao ting mua vu
va diéu kién thoi tiét khac nhau, khi mua vu thay
dbi din dén ning suét thay dbi (Khatun et al.,
2002; Res et al., 2007); do vay, mo hinh AquaCrop
can duoc hiéu chinh cac thong s6 va kiém dinh két
qua mo phong (Steduto et al., 2012; Abedinpour et
al., 2012) phu hop véi két qua thuc té (trudc khi
xdy dung cac kich ban nhdam muyc tiéu danh gia tac
dong cua su thay ddi cua diéu kién tu nhién trong
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tuong lai).
2 PHUONG PHAP NGHIEN CUU
2.1 Khu vue nghién ciu

Phuong Tra Noc thuoc Quén Binh Thuy (Tp.
Can Tho) dugc chon lam khu vuc nghién cuu
(Hinh 1); day 1a khu vuc phu sa ngot va ngap 1
hing nam (theo phan ving sinh thai néng nghiép)
va ¢6 tram thyc nghiém nham thu thap cac thong
tin khi tugng thiy van nong nghlep (KTTVNN).
Tram KTTVNN do dac cac yéu t6 thoi tiét nhur:
lwong mua, nhiét do, lvong bdce hoi, toc do gid (véi
d6 phan gidi thoi gian theo ngay). Do viy, cac sb
liéu thoi tiét cung cap tir tram KTTVNN s& phan
anh dugc sy tac dong cua su thay ddi cua diéu kién
thily vin 1én ning suat lua tai khu vuc nghién ciru.
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Hinh 1: Bén dd khu vuc nghién ciru (phwong Tra Néc, quian Binh Thiiy, Tp. Can Tho)

2.2 So liéu dau vao

86 liéu dau vao dé xdy dung, hiéu chinh va
kiém dinh m6 hinh AquaCrop bao gom:

S6 liéu vé thoi tiét theo ngay (bao gom
luvong mua, nhiét do 16n nhét va nho nhit, d6 4m,
lwong bde hoi, toe d6 gié va sb gio ning) giai doan
tir ndm 2007 dén nim 2013 duoc cung cip boi
tram KTTVNN thudc phuong Tra Noc, quan Binh
Thuy, Tp. Can Tho.

Thong tin vé giong lua (IRR50404) cua khu
vuc nghién ctou st dung trong md hinh (bao gom:

Béng 1: Lich thoi vu tai khu vue nghién ciru

nang suét trung binh, giai doan phat trién, thoi gian
thu hoach va trong lugng hat) duoc cung cip boi
Vién Nghién ctru Phat trién DBSCL, Truong Pai
hoc Can Tho.

S litu vé nang sudt thuc té, lich thoi vu
(Bang 1) va cac yéu t6 anh huong dén qua trinh san
xuét nong nghiép ciing nhu phuong phap canh tac
cua 3 mua vu Péng Xuan (BH), H¢ Thu (HT) va
Thu Déng (TD) dugc thu thap théng qua mot sb
diéu tra thuc t& (dugc thuc hién vao thang 9 nim
2013) tir néng dan dia phwong va Phong Kinh té
(quan Binh Thuy).

Théng 1 2 3 4 5 6 7 8 9 10 11 12
bX X X X X
HT X X X X

D X X X

Ngoai ra, mot s6 gia trj hé sé sur dung trong mo
hinh duoc thé hién qua Bang 2; trong d6, hé so
cang thang vé nudc trong dat (Ks,er) 1a khong dang
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ké do day 1a khu co dé}{ da vé lwong nudce cung cap
tudi cho cay lua, cac so liéu con lai dua theo tham
khao cua FAO (2012).
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Bang 2: Cac hé s6 trong mé hinh AquaCrop cho giéng lia IRR50404

Cic hé sb Dong Xuin He Thu Thu Péng
Hiéu suit sit dung nudc (WP) 19g/m? 19g/m? 19g/m?
Chi sb thu hoach (HD) Hiéu chinh Hiéu chinh Hiéu chinh
Do mo rong tan la:
P (Trén) 0 0 0

) P (Dusi) 0.4 0.4 0.4
gg;g()g;nlg(sti?ng Ve nuoe Khong cing thing Khong cing thang Khong cing thang
Mirc dong khi khong 0.5 0.5 0.5
Murc 180 hoa 0.85 0.85 0.85
Tac dong tich cuc dén HI Nho Nho Nho
Tac dong tiéu cuc dén HI Trung binh Trung binh Trung binh
Phat trién sinh khéi 90% 90% 90%

— Sb liéu vé dic tinh cua dat dua vao céc
nghién ctru vé phan tich dét laa & Can Tho (D3 Thi
Thanh Ren va Nguyén Thi Xuin Diéu, 2002;
Nguyén Bao V&, 2003; Duong Thi Loan et al.,
2010; Pham Thanh Vi ef al., 2011; Nguyén Qudc
Khuong et al., 2013). Cac két qua nay cho thiy
loai dat ciia khu vuc nghién ctru 1a dét sét pha thit
(SiC) véi thanh phan cap hat 1a 45.5% sét, 48.6%
thit va 5.9% cat va cac hé sb cua loai dit nay
(PWP, FC, SAT, va K duoc dua vao hé s tham
khao cua FAO c6 trong m6 hinh AquaCrop.

— Dit liéu mua md phong cho tuong lai giai
doan 2014-2045 dugc xut tir md hinh PRECIS
(theo kich ban phat thai A2 phu hop vdi tinh hinh
phat trién & khu viee DPBSCL) tai cac toa do tuong
mg v6i cac tram quan tric thuc té va duoc cung
cip boi trung tim SEA START véi 2.225 6 ludi
bao phu toan bo khu vuc PBSCL, d6 phan giai
0.2°x0.2° (mdi 6 ludi khoang 20 x 20 km). Dit liéu
mua xut ra tir md hinh PRECIS duoc hiéu chinh
lai theo phwong phap cét va hiéu chinh dung dan
ciia Hong Minh Hoang va Van Pham Pang Tri,
(2013). Céc dir liéu twong lai duoc sip xép theo
thir tyr 2 nam lién tiép cho ca 3 mua vu va lay gia tri
trung binh trong 30 nam (2014-2045).

D+ (2% — 11Dy

D, = =

{m 1 20 Jan disu chinh,n > 0

2.3 XAy dung mé hinh md phéng niing suit

2.3.1 Hiéu chinh luogng mwa va xdy dung
phuwong phap tudi

a. Hiéu chinh luong mua

Do dir liéu mua dugc xuét ra tr md hinh mod
phong khi hiu ving la khéng phu hgp cho ting
khu vuc cu thé & DBSCL; tuy nhién cac phuong
phap hiéu chinh dir liéu mua con han ché it duoc
quan tdm. Mot nghién ciru vé hiéu chinh mua cho
DBSCL tir m6é hinh mé phong khi hiu vung cua
Hong Minh Hoang va Van Pham Dang Tri (2013)
da cho két qua hiéu chinh gan voi thuc té, dé ap
dung va dugc st dung trong nghién ciu nay dugc
thé hién qua cong thire (CT 1, (CT 2 va (CT 3
S6 ngay mua can phai cit: Xeie=Ms-Op (CT 1)

Ngdy bi cét: ¥ = %‘ (Y>0,YEZ (CT2)

Trong do6: Xes: S6 ngay mua can phai cét; Mg:
Tong s0 ngay mua giai doan mo phong (8 nam);
Oy: Téng s6 ngay mua giai doan thuc do (8 nam);
Y: Ngay bi cét; va, T: Tong sb ngay cia chudi thoi
gian (8 nam).

(CT 3)

Trong d6: Du: Gid tri trung binh cia giai doan diéu chinh; Dw: Gid tri trung binh ciia giai doan mé phéng da cdt; Do:

Gia tri trung binh cua giai doagn quan sat.
b. Xay dung phwong phap tudi

Phuong phap tudi cua nguoi dan dia phuong la
khong ddng nhéat nhau trong mot mua vu; do vay
trong nghién cru nay, phuong phéap tudi duge xay
dung dua trén cach quan ly nudc cho lha trén
ruéng theo TCVN 8641:2011 duoc thé hién &
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Bang 3. Lugng nudc tudi cho cay lua dugc tinh
toan dua vao cac didu kién thoi tiét (vi du: luong
mua, nhiét d6 va lugng nudc bde hoi) va déc tinh
sinh hoc cua gidng lta dwoc canh tac & dia phuong
(IRR50404). Phuong phap tudi (dwa theo TCVN
8641:2011) duoc ap dung cho ca 3 mua vu DX, HT
TP va luong nudc tudi duge thé hién qua Bang 4.
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Bang 3: Muc nwéc cao nhit va thip nhit qua cac giai doan phat trién ciia ciy lia ving ¢ nghién ciru

Céc giai doan phit trién: 0-7ngay 7-15ngay 15 - 45 ngay 45-70 ngay 70 — 90 ngay
Muyc nuéc cao nhat (mm) 10 30 50 70 0
Muc nuée thdp nhit (mm), 0 10 20 30 0

Bang 4: Mo ta phwong phap thiét ké lich twéi cho ciy lia

Ngay @ 2 A (C))

5 (6) )

1 R ET, E K.

=K*ET,+E-R I [ =S-1

R: Lwong mua (mm/ngay); (2) ETo: Lu’ong nude béc thodt hoi va dugc tinh todn trong mé hinh ETo Caculator 12
(mm/ngay); (3) E: Lwong boc hoi nuée (mm/ngdy), (4) Ke: Hé s6 cdy trong va Ke ciia cdy hia khu viee DBSCL durgc sie
dung trong mé hinh dwa vao TCVN 8641:2011; (5) S: Lugng nwdc can cung cdp cho cdy tréng (mm/ngay); (6) I: Luong
nude ban dau c6 trén rugng (m3); va, (7) Ir: Luong nudc can tudi (m3), luong nudc can twdi phu thugc vao nhu cau

nieée ciia cdy lia qua cdc giai doan phdt trién

Theo két qua nghién ctu cua L Van Khoa,
(2003) va Nguyén Minh Phugng et al., (2009), qua
trinh canh tac loa s€ tao ra tang dé cay (tang nén
dg), tang nay co tac dung gitr nudc, han ché nude
tir trén thdm xubng va nude tir dudi thim 1én. Do
vay, gioi han trong nghién ctru nay la khong xét
dén tinh tham cta rudng bao gom ca thdm doc va
thim ngang.

2.3.2 Hiéu chinh va kiém dinh mé hinh
AquaCrop

a. Hiéu chinh mo hinh

Mb hinh AquaCrop dugc st dyng dé mo phong
anh huong cia cac yéu td thoi tiét va sy thay doi
luong nude twdi 1én ning suat la; trong nghién
clru ndy, cac yéu tb (khac) tac dong dén ning suét
Iua & vung nghién ctru (vi du: dich bénh, sau hai va
thién tai) khong duoc xem xét. M6 hinh mo6 phong
ning suét laa duoc thiét ké bang cach dua vao cac
s6 liéu thu thap thuc t& va gia tri cac hé sé tham
khao theo FAO duoc xay dung bédi Steduto et al.,
(2012). Chi sb thu hoach (HI) s& thay dbi theo timg
mua vu do cac dic tinh vé diéu kién khi hau cua
ting khu vuc va k¥ thuét canh tac s€ anh hudng

dén sy phat trién va ning suit cay trong khac nhau
(Geerts et al., 2010; Shah et al., 2011; Steduto et
al., 2012; Sabetfar et al., 2013). Do mdi mua vu co
nang suét khac nhau nén trong mé hinh chi s6 niang
sudt (HI) dugc hiéu chinh dé nang sudt mo phong
clia cac mua vy tuong duong voi ning suat thyc té
theo cong thirc CT 4. Ning suét trung binh thyc té
thu thap tai khu vuc nghién clru cé gia tri trung
binh gilra cac mua vy nhu sau: DX 1a 6.15 tAn/ha,
HT 14 4.6 tin/ha va TD 1a 3.1 tAn/ha va ap dung
phuong phap hi¢u chinh cho giai doan (2012 —
2013).
¥F=HI~B (CT4)

Trong do: Y: Nang sudt (td'n/ha),; HI: Chi sé thu hoach
(chi so nang suat) (%); va, B: Tong sinh khoi (tan/ha)

b. Kiém dinh mé hinh

Mb hinh dugc kiém dinh lai giai doan (2007 -
2012) vé chi sb ning suét bang cach so sanh két
qua nang suat mod phong véi gia tri nang suat trung
binh thyc té thong qua viéc phan tich thong ké so
sanh va dugc thé hién qua Bang 5.

Bing 5: Phuong phap hiéu chinh va kiém dinh cho mbi mua vu trong giai doan 2007 - 2013

Ning suat vu Péng Xuéin

Ning suit vu Hé Thu

Ning suat vu Thu Pong

Niim Tén/ha Tén/ha Tén/ha

%HI MP TBTT %HI MP TBTT %HI MP TBTT
2012-2013 a X 6.15 b Y 4.6 c Z 3.1
2007-2008 a X 6.15 b Y, 4.6 c Z, 3.1
2011-2012 a Xk 6.15 b Y 4.6 c Zx 3.1
So sanh Sig(2 tailed) Sig(2 tailed) Sig(2 tailed)

Ghi chii: MP: Nding sudt mé phong, TBTT: Trung binh thuc 16, HI: Chi 56 thu hoach. Giai doan 2012-2013 la giai doan
hiéu chinh, giai doan 2007 — 2012 la giai doan kiém dinh
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2.3.3 Danh gia cac dieu kién khi hqu va tuci cao so vai cach tudi ban dau; (2) giam 100% muc
nudc lén nang suat lia nudc tudi thap nhat so voi cach tudi ban dau; va

(3) giam 30% muc nudc tudi cao nhit va 100%
muyc nudc tudi thap nhét trude so voi phuong phap
tudi ban dau. Viéc glam 30% muc nudc cao nhit

Cac ’yéu t6 dung dé danh gia anh huong dén
nang suat lGa trong tuong lai bao gom: lugng mua
trung binh (2014_204}5)’ nhiét d§ trung binh (2014- va 100% muc nudc thap nhét so v6i cach tudi ban

2(,)45) va su thay 601;1.u’qng Il}l'GC.tu’O'l;“ trong ds, dau van nam trong khoang chip nhan theo (TCVN
cach tudi dugc thay doi theo cac kich ban nhu sau 8641:2011)

(Bang 6 va Bang 7): (1) giam 30% muc nudc tudi
Bang 6: Cac kich ban thay di phwong phap twéi qua cac giai doan phat trién ciia ciy lia (mm)

Kich 1 - 7 ngay 7 - 15 ngay 15 - 45 ngay 45 - 70 ngay

ban Max Min Max Min Max Min Max Min 70 - 90 ngay
Hién tai 10 0 30 10 50 20 70 30 Khong tudi
€)) 10 0 21 10 35 20 50 30 Khong tudi
?2) 10 0 30 0 50 0 70 0 Khong tudi
3) 10 0 21 0 35 0 50 0 Khong tudi

Bang 7: Cac kich ban danh gia sy tic dong ciia cic yéu t6 khi hiu va cac kich ban twéi nwéc 1én ning
suat laa cho twong lai

Cic yéu té danh gia

Mua vu

Luong mua (trung binh) Nhiét do (trung binh) Phwong phap tudi
bX 2014-2045 2014-2045 M, 2),3)
HT 2014-2045 2014-2045 M, 2),3)
TP 2014-2045 2014-2045 1), (2),3)
3 KET QUA VA THAO LUAN dir liéu thuc do (y = 0.6x) so voi truée khi hi¢u

chinh (y = 0.4x) (Hinh 2). Két qua nghién ciru cho

3.1 Hi¢u chinh lugng mua va két qua thiy, phuong phép hiéu chinh d3 hiéu chinh dit liéu

phuong phaP tuoi mua md phong tuong dbi vé& gan voi dir liéu mua

3.1.1 Két quad hiéu chinh lwong mua thue do.

Luong mua md phong dugc hiéu chinh gan véi
E 250 E 250
\;-; 200 ,\;-; 200
g 150 g 150
s s

100 100
? :
£ 50 S 50
<! =
2 o0 = 0
0 50 100 150 200 250 0 50 100 150 200 250
Thyc Po 10 ngay (mm) Thyc Po 10 ngay (mm)

Hinh 2: Két qua hiéu chinh s liéu mwa mé phéng giai doan (1996 - 2003) é tram Can Tho

3.1.2 Két qua mé phong lich tudi nuéc (cao nhat va thép nhit) theo TCVN
8641:2011 (Hinh 3, 4 va 5); do Vay, phuong phap
mod phong lich tudi nude nay c¢6 thé ap dung vao
md hinh md phong ning suat lta trong mo hinh
AquaCrop.

Luong nudc tudi va thoi gian twdi ty dong thay
dbi tiy thude vao mua vy, didu kién thoi tiét va
duoc thé hién qua cac két qua mé phong lich tudi &
cac mua vu khac nhau nhung van phu hop véi muc
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Emmm—— Lwgng mira 4 Muc nwéc cin cung c:’ip ¢ Ngay tw6inwéc ®  Muycnwéc cin twei

80 11 |I. I I 0
70 4 | 'y A a | ' Tz -
= a 17 L4 =
E 60 - A A o A A én
* Ay . e =
S 50 2 a 4 A a4 3 ®a Sa @ A £
E -8 E
E ? * a =
E 40 1 A 4 A % Un A A - 10 g
= A o & =
S 30 - Ad AT A A L Al a4 A “ A - 12 =
2 | . A® .l A Ao A A | 14 g.
10 * A A A i F 16 -~

10 fatass, ot 4 4 | 18

.

0 w‘l T T T T T T T T T T T T T T T T 20

A BN T T I S S A L I S Ngay

Hinh 3: Lich tuéi nuéc cho vu Pong Xuin nam 2013 thiét ké theo nhu ciu nudgc cho ciy lia & mbi giai
doan phat trién dua theo TCVN 8641:2011 va diéu kién thuc té dia phwong
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Hinh 4: Lich tuéi nwée cho vu Hé Thu nim 2013 thiét ké theo nhu ciu nuge cho cy lia & mbi giai
doan phat trién dwa theo TCVN 8641:2011 va diéu kién thuec té dia phwong

Emmm— Lweng mua 4 Lwong nwéc cén cung c:’ip ® - Ngay cin twei ¢ Lwong nwéc cin twéi/lin twei
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Hinh 5: Lich twéi nwéc cho vu Thu Pong niim 2013 thiét ké theo nhu cdu nuée cho ciy lia & mdi giai
doan phat trién dua theo TCVN 8641:2011 va diéu kién thuc té dia phwong
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3.2 Két qua md phong ning suit laa ciia nén san spét do khong mang lai loi nhuén va anh
mo hinh AquaCrop huong dén mua vu tiep theo (Nguyén Bao V¢,
2009). Gia tri chi s6 nang suat HI cling cho ket phu
hgp vé nang suat md phong Yé trung binh thyc té
thong qua viéc phan tich thong ké so sanh (Sig
) : . - . A ,
nang suat trung binh thuc t¢ (TBTT) ¢ cac mua vu (Ztalled) 0.05) kh.l ap dung m6 phong cpo cac

, . . X £ mua vy khac nhau giai doan (2007-2012) (Bang 8).
khac nhau (Bang 8). Chi so thu hoach HI qua ket

S ) e N . N Két qua mo phong cho thay, mo hinh AquaCrop da
qua hi¢u chinh doi vai mua vy DX =~ 49% va HT =

o, 1A © a3 \ r o mb phong gia tri ning suét tuong d6i chinh xé4c so
36%, ket qua ndy nam trong khodng gid tri tham vGi gia tri trung binh thuc té tai khu vuc nghién
khao ctia (FAO, 2012) 35%-50%. Ddi véi mia vu o1 gla i Hung binh e e Ie nghich

A % AN/ A o ciru qua nhiéu ndm va c6 thé 4p dung cac chi so
TP chi s6 nang suat (HI) = 24% thap hon so v&i oA , A A1 \ oas o2 an ,

. X S N S S hiéu chinh d¢ mé phong va danh gia tac dong cua
mua vu DX va HT do gap diéu kién thoi tiet bat loi PO S S S e £

) 3 X ¢ 1~ o su thay doi diéu kién thoi tiet dén nang suat liia cho
(vi du: mua nhiéu, }hleu nang va 1u’ lut) 1am anh twone lai
huong dén nang suat va dugc khuyén cao khong g lat

Két qua md phong ning suit la cia md hinh
AquaCrop ¢ giai doan hi¢u chinh (2012-2013) cho
thay sy khac biét khong dang ké so vai két qua

Biang 8: Két qua méd phéng ning suit ciia mé hinh AquaCrop cho mua vu PX, HT va TP

Ning suat vu Pong Xuéin Ning suit vu Hé Thu Ning suat vu Thu Pong
Nim Tén/ha Tén/ha Téin/ha
%HI MP TBTT %HI MP TBTT %HI MP TBTT
2012-2013 49 6.16 6.15 36 4.62 4.6 24 3.12 3.1
2007-2008 49 6.15 6.15 36 44 4.6 24 3.00 3.1
2008-2009 49 6.0 6.15 36 4.57 4.6 24 2.96 3.1
2009-2010 49 6.22 6.15 36 4.6 4.6 24 3.05 3.1
2010-2011 49 6.15 6.15 36 4.65 4.6 24 3.12 3.1
2011-2012 49 6.3 6.15 36 4.59 4.6 24 3.12 3.1
So sanh Sig(2 tailed) = 0.76 Sig(2 tailed) = 0.47 Sig(2 tailed) = 0.24
Ghi chii: Giai doan 2012-2013 la giai doan hiéu chinh, giai doan 2007 — 2012 la giai doan kiém dinh
3.3 Danh gia tac dong cac kich ban cho déng 16m khi nhiét do tang (Hinh 6b). Két qua
twong lai 1én niing suit lua nghién cru clng pht hop voi nghién ciu cua

Shrivastava et al., (2012), Vuong Tuén Huy et a].,

3.3.1  Anh huong cua sy thay doi nhiét do va el at.,
(2013) la khi nhiét d¢ tang s€ lam tang nhu cau

Nhiét do trung binh m6 phong theo kich ban nude cho ciy (ET.) va lam giam ning suét lta néu
phat thai A2 trong tuong lai giai doan (2014-2045) khong cung cap du nude. Do vady, viéc nhiét do
cao h(m 50 vOi nhiét _dQ hién tai giai doan (2012' tang dan dén ting lugng nudc tudi trong tuong lai
2013) ¢ khu vuc nghién ctru (Hlnl} 6‘3)- .Nh1¢t do s€ la van dé can dugc quan tdm khi sy xam nhép
tang dan dén tang lugng nude tu61 va giam nang midn va giam luu luong nudc tr thugng nguodn
suat lua dac biét luong nuoc tuol tang cao ¢ mua ngdy cang ting va c6 thé anh hudng 16n dén nén
vu DX va HT trong tuong lai so v6i hién tai, mua nong nghiép PBSCL vé ngudn nudc tudi trong
vu TD luong nuoc twoi va nang suat khong bién twong lai.

= = =~ Nhi¢t @ trung binh twong lai C—1 Luong nede tedi thye té
Nhiét dd trung binh hién tai (a) Lucynz.-_r mrée teéi tuong lai (b)
40 - = ®--- Nang suit thye té

5 E 800 - Nang suat twong lai .

< B -6 =

z s £

z 4 E

o0 -3 =

10 - E ., |8

E e

0 g LoE

n é - 0 &
MUY ﬂ}f\ .{\\ .-.;f’ "';\q > '3"\ ‘:"'\ f-?"a Ngay X HT

Hinh 6: Bién dong ciia nhiét d9 (a) anh hwéng dén ning suit va lweng nudée twéi theo mia vu (b) ciia
giai doan trong twong lai (2014-2045) so véi giai doan hién tai (2012-2013)

78



Tap chi Khoa hoc Truong Dai hoc Cén Tho

3.3.2 Anh huong cia thay doi hrong miea

Luong mua trung binh giai doan (2014-2045)
trong tuong lai ting cao hon so véi hién tai dac biét
tang cao vao mua vu HT va TD. Luong mua ting
lam giam luong tudi nhung khong anh huong dang
ké dén nang sudt laa trong tuong lai (Hinh 7a va
7b). Nguon nudc mua 6 gia tri quan trong trong
viéc cung cip nudc cho hoat dong san xuit nong
nghiép dac biét 1a & nhling khu vuc khé han va
xam nhap man (Senkondo et al., 2004; Ibraimo and
Munguambe, 2007). Do vay, viéc ting luong mua

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 39 (2015): 71-82

trong tuong lai s€ lam giam dugc lugng nudc tudi
cho lta va tiét kiém duge chi phi bom nudc cho
ngudi dan. Ngoai ra, lwgng mua ting trong tuong
lai 1a co s& cho viéc nghién ctru cac bién phap luu
trit va sir dung hiéu qua ngudn nudc mua phuc cho
san xudt trong diéu kién ngudn nudc thay ddi duogc
du bao cho tuong lai. Tuy nhién, vao mua mua cac
yéu to bét lgi vé thoi tiét c6 thé gay nhu: mua kém
theo gi6 16n, nhiét d6 xudng thap, thoi gian chiéu
sang trong ngay giam, 1u lut,... cac yéu td nay c6
thé co tac dong gy dd nga, dich bénh anh hudng
dén ning suit lua.

1 Nang suét hién tai Ning suét trong lai
----- % Luong muahiéntai 4 Luong mua twong lai
_—

=4 7

E ¢ 3
= S B
E e
%"' 3 :§
= 2 2
- on
3 1.8
(a)

OLwong nude tiedihidn tai BLwong mede tdi trong la:

- 300 -

B

Z 600 AR

2 - AR

T TR N

22 N \

=21 _ I I

EEO N \

e \ \

2 200 - N N\
- \ \ -
£ \ \ 0

0 N N\ N\
PX HT ™

(b)

Hinh 7: Sy thay doi lwgng mua dnh huéng dén nang suét laa theo mia vu (a) va lwgng nuwée twdi (b)
cua giai doan twong lai (2014-2045) so véi giai doan hién tai (2012-2013)

3.3.3 Anh huong cua sy thay d6i phirong phép
twdi den nang suat lia

Két qua md phong céc kich ban thay doi lwong
nuo"c cua phuong phap tudi 1én néng suét cho théy
rang sy thay doi phuong phap tugi s€ lam thay d01
lwong nude cung cap va anh huéng dén nang suét
laa. Trong cac kich ban mé phong ning suat laa
khi thay do6i phuong phap tuéi cho thiy, kich ban
(2) 1a hiéu qua nhat \S luorng nudc tudi va it tac
dong dén ning suét so voi cac kich ban (1) va kich
ban (3) qua cac mua vu dugc thé hién ¢ Hinh 8a va
Hinh 8b. Ddi véi kich ban (1) hau nhu khong lam
thay dbi lugng nudc tudi va ning suit lua so véi
phuong phép tudi hién tai. Kich ban (2) lam gidm

CHién tai @Kich bin (1)
DKichban (2) BKich ban (3)
? -
g 6 V-
T 7, B8
=1 . S
sl EN
E 4 7 N N
249 EN | BN
237 | RN BN
=] s S 2 R Saa 1
Il BE
LN N P
bX HT ™
(a)

duoc lugng nudce tudi 6 cac mua vu so véi hién tai
va cac kich ban khac va 1am giam ning suét lua
nhung khong dang ké. Kich ban (3) 1am giam dwoc
luwong nuée tudi cho mua vu DX va TD nhung lam
tang lugng nudce tudi cho vu HT. Nhin chung, kich
ban (2) ¢6 hiéu qua hon so vdi cac kich ban khac
(giam dugc lugng nudce tudi nhung lam tang nang
suét). Két qua ndy c6 ¥ nghia quan trong trong viéc
thich mg véi diéu kién cua BDKH c6 thé c6 (vi
du: nudc bién dang va giam luu lugng tir thugng
ngudn) cho tuong lai & khu vuc PBSCL. Ngoai ra,
day 1a co so hd trg cho cac nghién ciu tiép theo
trong viéc thiét ké k¥ thuat tudi tiét kiém nudc hiéu
qua cho cay lua trong turong lai.

lugng nurde tudi
(mm/vy)

’l‘u?jng

(b)
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BKichbhan (1)
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Hinh 8: Anh huéng cia viéc thay dobi phwong phap tuéi dén nang suét (a) va lwgng nuée twdi (b)
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4 KET LUAN

Trong giai doan 2014-2045, sy thay dbi cua
lugng mura va nhiét do theo kich ban A2 (phu hop
v6i tinh hinh phat trién thue té & DPBSCL) co thé
lam giam nang suét lia nhung khong dang ké d6i
v6i khu vuce nghién clru; tuy vay, nhiét do trung
binh ting s& 1am ting nhu cau nude tudi cho trong
lai. Bén canh do, viéc thay dbi phuong phép tugi
¢6 anh huong dang ké dén luong nudce cung cap va
hiéu qua nang sudt laa; cy thé trong nghién ctu
nay, phuong phap tudi theo kich ban (2) (giam
100% muyc nuéc thip nhat so phuong phap tudi
ban dau) ¢ hiéu qua cao 1a giam dugc luong nudc
tw6i va ting ning suit lta so véi phuong phap tudi
hién tai. K&t qua nghién ctru nay co thé lam co s
hd tro cho cac nghién ctru tiép theo vé viée anh
huong cua cic phuong phap tudi 1én ning suat
cay lua.

Mo hinh AquaCrop dugc danh cao trong viéc
md phong tac dong clia cac diéu kién thoi tiét va
anh huong cua phuong phap tugi nude dén ning
sudt cay trong trong nghlen curu nay. Tuy nhién,
cac yéu to bat loi vé thoi tiét (vi du: mua kém theo
gi6 16n, nhiét d6 xudng thap thoi gian chiéu sang
trong ngay giam, han gitta mua mua) chua duogc
xem xét trong nghién ciru co thé gdy anh huong
dang ké dén ning suét laa; day 1a van dé& can duoc
nghién clru va phat trlen thém cho moé hinh moé
phong phan anh duoc tong quan hon so véi diéu
kién thuc té.

Nghién ciru di dua ra két qua vé su tic dong
clia cac yéu t6 thoi tiét va phuong phap tudi 1én
nang suit lua; mic du vay, nghién ciru van con mot
s6 han ché & viéc chua chia nho khoang thoi gian
vé diéu kién thoi tiét trong tuong lai (mua va nhiét
dd) ciing nhu ap dung phuong phap tudi theo
TCVN 8641:2011 chua phu hop véi diéu kién thyc
té dia phucrng Do viy, ngh1en cuu nay la co so cho
nghlen cu’u tiép theo chi tlet hon vé tac dong cua
cac yéu t trén dén ning suit lia & PBSCL trong
tuong lai.

LOI CAM TA

Nghién ctru nay duoc tai trg tir tb chirc ADPC
(Trung tam phong chéng thién tai chéu A) trong
khudn khé hop tac nghién ciru v& “Anh hudng cua
Bién d6i khi hau 1én nén néng nghiép DPdng bing
song Ctru Long”. Nhom tac gia xin chan thanh cam
on su hd tro cua td chie ADPC va cac thanh vién
du an trong sudt thoi gian thyc hién du an.
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