BAI BAO KHOA HOQC

ANH HUONG CUA BIEN POI KHi HAU DEN
NHU CAU NUOC TUOI CUA CAY CAM TINH HOA BINH

Vii Thi Doan', Ngé Lé An', Nguyén Tudn Anh'

Tém tit: Nudc ta la mét trong nhitng mede bi tde dong nhiéu nhat do bién doi khi hdu (BDKH). Ciing
V6i viée nuede bién dang lam tang nguy co ngdp lut cdc vimg ven bién, bién doi khi hdu con lam thay doi
tai nguyén nwée gy anh hwong Iom dén cac doi twong sir dung nwée, déic biét la néng nghiép. Suw thay
doi vé lwong muwa va gia ting vé nhiét @ lam tang lwong boc hoi dan dén thay doi ding ké nhu cau
nude twdi ciia cdy trong. Bai bdo nay gici thiéu két qua danh gid tac dong ciia BDKH dén nhu cau niede
ciia cdy cam (cdy trong chi lec) cia tinh Hoa Binh mét tinh dién hinh cho khu viee trung du va mién niii
phia bdc Viét Nam svr dung nhiéu mé hinh khi hdu khdc nhau. Két qua nghién ciru cho thdy, nhu cau
nudc twdi cam tang lén o ca 2 kich ban voi 5 moé hinh khi hdu o thoi ky 2026-2045 so thoi ky co so
1986-2005. Trong d6, nhu cau nwéc twdi cam ting 1én cao nhdt so thoi ky co sé cing mét dir liéu mé
hinh khi twong cho cd hai kich ban IP_Reg4.5 (55,6%), IP_Reg8.5 (58,4%) va nhu cdau mede twdi cam
ting thdap nhat so thoi ky co sé ciing mot dit liéu mé hinh khi twong cho cd hai kich ban MP Reg4.5

(17,6%), MP_Reg8.5 (20,0%).

Tiwr khoa: Bién d6i khi hau, nhu cau nudc tudi, cay cam...

1. MO PAU

BDKH lam cho chiéu hudng khi hu ngay cang
cuc doan din dén sy thay d6i manh mé vé tai
nguyén nudc, han han, thiéu nuéc dién hinh da
xay ra lién tiép trong mua kho cac nam dau thé ky
21, lugng mua mua khd & mot ) vung c6 xu thé
giam, mua cuc tri c6 xu thé tang cung vé&i muc
tang nhiét d6 trung binh nam phd bién tir 1,3
+1,7°C vao giita thé ky 21, tir 1,7 + 2,4°C vao cudi
thé ky (B6 Tai nguyén va Mbi Trudng, 2016).

Viéc nghién ctru nhim danh gia anh hudng cia
BDKH dén cac nganh, linh vic noi chung va dén
linh vuc tai nguyén nudc noi riéng da thu hat
nhiéu nha khoa hoc trén thé giéi trong nhitng nim
qua. Cac nghién ctru lién quan dén tac dong cua
BDKH dén tai nguyén nudc di sém dugc thuc
hién tai nhiéu noi trén thé gioi (Leavesley, 1994;
Xu, 2000; Shabalova, van Deursen va Buishand,
2003; Kusangaya va c.s., 2014). Cac nghién cuu
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nhin chung déu xuat phat tir cac kich ban BBKH
ctia IPCC, st dung két qua mo phong khi hau tir
cac mo hinh khi hau toan ciu hay mé hinh khi hau
ving tuong tng véi cac kich ban nay két hop véi
cac mod hinh thuy vin mua — dong chay dé mé
phong kich ban dong chay trong tuong lai. Cac két
qua nghién ctru ndi chung déu cho thiy xu thé
nhiét d gia ting, dong thoi lugng mua ciing thay
d6i manh m& dan dén lugng dong chay ciing ¢ su
thay doi dang ké trong tuong lai. Didu nay ciing
anh huong dén cac nganh khac, dac biét 1a cac
nganh lién quan dén sir dung tai nguyén nudc nhu
nong nghiép... Dya trén cach tiép can twong tu
nhu cac nghién ciru vé tac dong cuia BDPKH dén
tai nguyén nudce, cac nghién ctru danh gia tac dong
dén nong nghiép, dic biét 1a nhu ciu nudc tudi
cling str dung cac két qua moé phong khi hau két
hop v&i cac md hinh mé phong nhu cau nude tudi
nong nghiép dé xem xét su thay dbi cia ching
trong bdi canh BPKH (Ficklin va c.s., 2009; Piao
va c.s., 2010; Mo va c.s., 2017). Tai Viét Nam,
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cac nghién ctru c6 lién quan ciing di duoc tién
hanh tir sém nhu cac nghién ctru ciia Nguyén Durc
Ngit (Ngit va Hi¢u, 1991); Tran Thanh Xuan va
nnk (Xuan, Thuc va Tuyén, 2011)... Cac nghién
ctru vé& tac dong cia BDPKH dén linh vuc nong
nghiép ciing dugc nhiu cic tic gia quan tim
(Anh va Chin, 2012; Diing, Huong va Huong,
2014; Duong, Ding va Khoi, 2014; An va Chin,
2017). Tuy nhién, nhin chung céc nghién clru nay
hoac mdi st dung cac sb licu BDKH co ban duoc
thu phong tur cac kich ban BDKH cua B¢ Tai
nguyén va Moi trudng hoac sir dung cac sb lidu do
phan giai thd tir cic mé hinh khi hau toan cau. Do
vay, cac két qua nghién ctru thuong co sai sd 10n,
d6 tin cay con chua cao.
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Hinh 1. Ban do vi tri cac tram do mua tai
Hoa Binh va lan can

Bai bao nay gidi thiéu két qua nghién ctru vé
danh gia tac dong cuia BDKH dén nhu cau nudc
tugi cua cdy cam tinh Hoa Binh. Trong nghién
clru nay, cac sb liéu vé BPKH dugc léy tir nhiéu
mo hinh khi hdu vung, c6 d6 phan giai cao. Viéc
sit dung nhiéu moé hinh trong danh gia nhu cau
nude tudi sé giup két qua co do tin cdy cao hon
nho dua ra dwoc nhiéu kha ning c6 thé xay ra
trong tuong lai. Tinh Hoa Binh dugc Iya chon 1am
khu vyuc nghién ctru vi ddy 1a mot tinh mién néi
phia Tay Béc Viét Nam, c6 su bién dong manh vé
mua, nhi€t 6. Trén dia ban tinh, viéc cép nuoc
tudi cho ciy trong can da duoc chu trong trong

nhirng nim gan day, tuy nhién méi chi dap img nhu
cau tudi mot phan dién tich cua ciy trong, dic biét I
cdy an qua (cdy chu luc) dang c6 xu hudng ngay
cang mo rong dién tich canh tic. Do vay, két qua
cia nghién ciru s& giup “du bao” nhu ciu dung
nudc, dac biét 1a cdy cam trong twong lai, 1a co s&
khoa hoc dé dé xuit cac giai phap cip nuéc cho ciy
cam noi riéng, cdy lau ndm, cdy trong can néi chung.

2.PHUONG PHAPNGHIEN CUU VA DU LIEU

2.1. Chi tiéu danh gia tac dong cia BPKH
dén nhu ciu nwéc tudi cia ciy cam

Trong nghién ctru nay, thoi ki twong lai xét dén
tac dong cua BDKH dugc xem xét tur giai doan
2026-2045. Cong thuc danh gia tac dong cua
BDKH dén nhu ciu nudc cia cy trong duoc xac
dinh theo cong thuc sau:

AW = VV2026—2045 — VV1986—2005 100% (1)

1986-2005

Trong do6:

AW : Chénh léch nhu cau nudc tudi ciia ciy
trong & thoi ky 2026 -2045 so v6i nhu cau nude tudi
cta cy trong & thoi ky co so 1986-2005. Gia tri ndy
cang 16n thé hién mirc d6 tac dong cang cao;

Waoze204s: Nhu cau nudc tudi cta ciy trong
g vai tan suat thiét ké (85%) tinh trong cac nim
thoi ky 2026-2045 (m*/ha/mam);

Wioge200s: Nhu cdu nuée tudi cia cdy trong
g vai tan suat thiét ké (85%) tinh trong cac nim
thoi ky co s¢ 1986-2005 (m*/ha/nam).

2.2. Phwong phép tinh toin nhu ciu nuéc
twodi ciia cay cam trwdéng thanh

Nhu cau nuée tudi cho cdy cam truong thanh
trong tung thoi doan dugc xac dinh dya trén
phuong trinh can bang nudc sau:

m =W, + W) =W, + D P AN, +W,) - (2)

Diéu kién rang budc:

Wﬁmini < Wci < Wﬁmaxi 3)

Trong do6:

m; 1a lugng nude can tudi trong thoi doan tinh
toan, m’/ha;

Wi 1a luwgng nude hao trong thoi doan tinh
toan, m’/ha;
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W, 1a lugng nudc can trir trong ting dat canh
tac & cudi thoi doan tinh toan, m*/ha;

Wi 1a Iugng nude san co trong dat & dau thoi
doan tinh toan, m*/ha;

3Py 1a lwong nudc mua roi xubng duge ciy
tré)ng st dung trong thoi doan tinh toan, m’/ha;

AWy 13 lwong nude cay trong st dung thém tir
lrong nudc sin co6 & dudi ting dat am do su gia
tang chiu sdu tang dit canh tac khi bo ré cay
ngdy cang phat trién, m*/ha;

Wi 1a Iugng nude ngam dudi dat ma ciy trong
¢ thé st dung duoc do tic dung mao quan leo,
m’/ha. W,; phu thudc vao chiéu sdu muc nudc
ngam va dic diém dat noi trong ciy. Do khu vuc
nghién ctru c6 myc nude ngam nam rit siu nén
lrong nudce niy coi nhu bang khong.

-Luong nudc hao Wy; trong thoi doan tinh toan,
m>/ha, dugc xac dinh theo cong thuec:

W, =10ET..t, 4)

Trong do:

ETc 1a lugng bdc thoat hoi nude cia cay trong,
mm/ngay, dugc tinh theo cong thirc:

ET =K_ET, (5)

Trong do:

Kc 1a hé sb cay tré)ng, phu thudc vao loai cay
trong, giai doan sinh trudng cua cy trong;

ET, 1a luong bdc thoat hoi nudc ciy trong
tham khdo tinh toan theo cong thirc cua Penman-
Monteith:

900
408A(R, — -
ET:O, 08 ( : G)+yT+273u2(eS ea) ©6)
’ A+y(1+0,34u,)
Trong do:

ET) 1a luong bdc thoat hoi nude cay trong tham
khao (mm/ngay);

R, labic xa thuc trén bé mat cay tré)ng
(MJ/m*/ngay);

G la mat d6 thong luong nhiét cua dat
(MJ/m?*/ngay);

T 1a nhiét ¢ khong khi trung binh thang ¢ do
cao 2 m (°C). Gié tri nay dugc tinh cho tung
thang va liy trung binh trong 20 nim cia thoi
ky xem xét;

u, 14 toe do gid & d6 cao 2 m (m/s);

e 14 ap suat hoi nude bao hoa (kPa);

e, 12 4p suat hoi nudc thuc té (kPa);

A 1a 36 déc duong cong 4p sudt hoi nudc
(kPa/°C);

v 1a hang s6 4m (kPa/°C).

t; 1a budc thoi gian tinh toan, t; = 1 ngay.

Str dung phan mém Cropwat dé tinh toan ET..

- Xéc dinh lugng nudec W, can trit trong ting
déat canh tic & cudi thoi doan tinh toan, m’/ha,
theo cong thirc sau:

W,=10.8,7,.H, (7)

Trong do6:

vi 12 dung trong kho cua dat (T/m’);

Bei 1a @6 Am cua dat & cudi thoi doan tinh toan
(tinh theo % cua yy);

H; 1a d6 sau ré cay tai thoi diém tinh toan, mm;

Wemaxi trong didu kién rang budc (3) 1a luong
nude 16n nhat cho phép trit va duy tri & tang dat
canh tac trong giai doan thir i khong lam anh
huong dén ning sudt cua cdy trong, m’/ha, theo
cong thire sau:

Wﬁmaxi =107, - Brai-H, (m3/ha) 3

Wemini trong didu kién rang budc (3) 1a luong
nude nhod nhit cho phép duy tri ¢ ting dat canh tac
trong giai doan sinh truéng thr i khong lam anh
huong dén ning sudt cua cdy trong, m’/ha, theo
cong thire sau:

Wﬁ mini 1 Oyk 'ﬂmin 'Hi (m3/ha) (9)

- Tinh toan x4c dinh luwong nuéc W; san co
trong dat & dau thoi doan tinh toan, m*/ha, theo
cong thire sau:

Wy, =10.y,.By;H,, (m’/ha)

Trong do6:

Boi 1a d6 4m cua dat & dau thoi doan tinh toan, %;

Hoi 1a d6 siu ré cay ¢ dau thoi doan tinh toan, mm;

(10)

-Tinh toan xac dinh lwong nudc mua 2 Py; roi
xudng ma ciy trong s dung dwgc (lwgng mua
hi¢u qud) trong thoi doan tinh toan:

JPyi=a.l0P; (m’/ha) (11)

Trong do6: a = 0,7 + 0,9. Chon gia tri trung
binh, a=0,8;
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Pui 1a lwrong mua trong thoi doan thtr i ciia mo
hinh mua thiét ké ing voi tan suat 85% trong thoi
ky co s& 1986-2005 hodc thoi ky tuwong lai 2026-
2045 (mm/ngay);

-Tinh toan xac dinh AWy;, m’/ha, theo cong
thire sau:

AW, =10.y,.By(H,— H,) (m3/ha) (12)

Trong do6:

H; 1a do sau ting dat 4m nudi cay & giai doan
tinh toan, mm;

Hi. 1a d6 sau ting dat am nudi cdy & giai doan
trude do, mm;

Viéc tinh toan muc tudi cho thoi doan thir 1
(ngay thtr 1) cia cay cam theo trinh ty sau:

a) Gia thiét muc tudi m;;

b) Dua vao cac tai lidu ddu vao dé tinh toan cac
dai luong khac c6 mat trong cong thue (2);

¢) Dua vao phuong trinh can bang nuéc (2),
tinh toan W;;

d) Kiém tra két qua tinh toan W, theo diéu
kién rang bude (3):

- Néu W, thoa min diéu kién rang budc: tiép
tuc tinh cho cac thoi doan tinh toan tiép theo cho
t6i khi két thiic giai doan sinh trudng;

- Néu khong thoa man diéu kién rang budc: gia
thiét lai muc tudi m; va tiép tuc tinh toan theo
trinh tu néu trén.

Cubi cung tinh duoc tong mirc tudi trong ca
nam, W=Ym; (m’/ha/nim).

2.3. Dir liéu kich ban BDKH

2.3.1. Dir liéu moé hinh RCM

Nghién ctru sir dung dir li€u tr 5 mo hinh khi
hau ving (RCM) duoc cung cdp tr du 4n
CORDEX va li¢t ké ¢ bang 1.

Bang 1. Cac mé6 hinh khi hiu vung sir dung trong nghién ciru

TT | Mo hinh bién (GCM) Mo hinh khi hdu ving | Do phan gidi Viét tht
1 | ICHEC EC EARTH ICTP RegCM4 25km EA Reg
2 | IPSL IPSL CM5A LR ICTP RegCM4 25km IP Reg
3 | MOHC HadGEM2 ES ICTP RegCM4 25km MO Reg
4 | MOHC HadGEM2 ES SMHI RCA 25km MO SM
5 |MPI M MPI ESM MR | ICTP RegCM4 25km MP Reg

Hai kich ban st dung trong nghién ctru nay la
kich ban RCP4.5 va kich ban RCP8.5 do day la
hai kich ban c6 cudng birc birc xa nam trung binh
va cao (twong duong voi hai kich ban B1 va A1F1
cua kich ban SRES) dugc B9 Tai nguyén va Moi
truong str dung trong Bao céo Kich ban Bién doi
khi hdu va nudce bién dang nim 2016.

2.3.2. Higu chinh sai so

Nhiéu nghién ctru chi ra réng khéng nén su
dung truc tiép cac két qua tir cac mo hinh khi
hau toan cau hay mé hinh khi hau ving do nhiéu
nguyén nhan nhu chua mé ta diy du qua trinh
vat Iy khi quyén, trung binh hod thong s theo
khong gian, chua xét du cac yéu td tac dong...
(Wood va c.s., 2004; Boé va c.s., 2007). Do vay,
cac dir liéu nay can dugc hiéu chinh trude khi st
dung trong cac budc tiép theo. Cac phuong phap

hiéu chinh sai sé théng ké cho mua va nhiét do
thuong dugc st dung do tinh don gidn nhung
van c6 hiéu qua cao. Nghién ciru nay sir dung
phuong phap hi¢u chinh phan vi kinh nghiém co6
dang (Ines va Hansen, 2006; Boé va c.s., 2007;
Piani va c.s., 2010):

Xo= F;_l(Fm(Xm)) (13)

Trong d6 Xo, X twong Ung la dac trung khi
tuong do dac va mo phong. F,, tuong ung la
ham phan bd luy tich kinh nghiém dic trung
yéu té khi tuong tinh toan. Fo™' 1a ham nghich
dao cuia ham phan b luy tich dic trung yéu tb
khi tuong thyc do. Chi tiét phuong phap nay co
thé tham khao trong nghién ctu cia Ines va
Hansen (2006).

Luong mua va nhiét do thuc do tai khu vuc
nghién ciru dugc 1dy tir tram khi twong Hoa Binh
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do day 1a tram c6 sb liéu do day du, vi tri gan
huyén Cao Phong noi trong cam chinh cua tinh.

3. KET QUA VA THAO LUAN

3.1. Hi€éu qua cia phwong phap hiéu chinh
sai s0

Luong mua va nhi¢t do mo phong tir 5 m6 hinh
khi hau vung trude va sau khi thuc hién budc hiéu

a)

Bwong qua trinh mwa nam moé phéng va thwe do tram Hoa Binh

Lugng mura (mm)

1000

chinh sai sb cho thfiy su cai thién rd rét. Vi du voi
lrong mua & duong qua trinh mua ndm (Hinh 2a)
va phan ph6i mua nim (hinh 2b). Cac dudng nét
dut thé hién cac két qua mo phong tir mé hinh khi
chua hiéu chinh (Raw), dudong nét lién thé hién
cac két qua mo phong da hiéu chinh (HC), duong
nét 1ién dam 1a duong sé liéu thyuc do.

b)

Phan phéi mwa nam mé phéng va thwe do tram Hoa Binh

400.0

Lwong muwa (mm)
8
S

200.0

100.0

—8—MP_Reg HC = ® = EA_Reg_Raw

—8—MO_Reg_HC  =—de—MO_SM_HC

—0— A Reg HC =t IP_Reg HC

- # - IP_Reg Raw = B =MO_Reg Raw = & =MO_SM_Raw = % =MP_Reg Raw emmmmThycdo

Hinh 2. So sanh mwa mé phong trucc hiéu chinh (Raw) va sau hiéu chinh (HC)
Vvéi 56 liéu thue do tai tram Hoa Binh

Két qua tir hinh 2 cho thdy, khi chua co budc
hi€u chinh, dudng quéa trinh mua nam cling nhu
phan phbi mwa nim mé phong tir cac md hinh
RCM cho sai léch dang ké. Nhidu mé hinh cho két
qua md phong cao hon thuc té va thdm chi con
cho phan phdi mua nim sai léch ca vé mia mua
nhu mo hinh IP_Reg, MO_Reg. Sau khi thuc hi¢n
budc hiéu chinh sai sé phan vi kinh nghiém, két

qua mo phdéng tir md hinh da c6 sy phu hop véi
s6 lidu thue do ca vé lugng 1an hinh dang duong
qua trinh ciing nhu phan phdi. Ngoai ra, phuong
phap hiéu chinh ciing gitp cai thién két qua mo
phong lugng mua, mua mot ngay lon nhat
(X1max), sb ngay c6 mua giai doan 1976-2005,
cling nhu vé nhiét do trung binh ngay nhu tong
két & bang 2.

Bang 2. Panh gia két qua md phéng trude va sau hiéu chinh ciia cic md hinh khi twong
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X ngay TB (mm) 5,0 4.4 4.8 5,0 49 9.4 3,0 5,1 39 8,1 5,1
X1max (mm) 249,41 249,4 | 257,8 | 257,8 | 249,4 | 286,0 | 106,9 | 340,5 | 392,2 | 325,0 | 258.4
S ngay cé mua 4584 | 4687 | 4618 | 4602 | 4584 | 10327 | 9953 | 10736 | 6319 | 9706 | 4610
Ttb ngay (°C) 236 | 23,6 | 23,6 | 23,6 | 23,6 | 21,1 26,0 | 24,0 | 244 | 22,3 | 23,6
Ttb ngay max (°C) | 34,6 | 34,6 | 34,6 | 34,6 | 34,6 | 33,7 | 39,4 | 33,0 | 39,3 | 34,5 | 34,6
Ttb ngay min (°C) 0,0 0,0 0,0 0,9 0,0 3,0 -12,8 3,1 6,7 35 0,0
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3.2. Sw bién dong vé lwong mwa va nhiét dj

Str dung cong thirc (13) dé hiéu chinh sai sé tir
cac mo hinh khi hau. Két qua danh gia su thay doi
vé lwong mua thoi ky twong lai so véi thoi ky co
s duge thé hién ¢ hinh 3 v&i 5 md hinh va 2 kich
ban BDKH. Mbi duong biéu thi két qua ciia mot
md hinh (tén viét tit) va mot kich ban (4.5 hoic
8.5). Thoi ky nén 13 duong tron dam biéu thi két
qua trung binh giai doan 1986 — 2005.

Lwgng mua thang trung binh nhigu ndm thai ky twong lai va thi ky nén

Lugng muwa (mm)
3
8

Hinh 3. Luong muwa thang trung binh nhiéu nam
thoi ky 2026-2045 va thoi ky nén

Két qua nghién ctru cho thay, nhin chung lugng
mua ndm trung binh nhiéu nim ¢ xu thé giam &
tat cac cac mo hinh va cac kich ban ngoai trit mo
hinh MO SM4.5 va MO_SMS8.5. Mirc d6 thay d6i
khong gidng nhau giita cac mo hinh va bién doi tir
-23% cho dén +14% so vé6i giai doan nén. Nhin
chung, cac md hinh déu cho xu thé mua mua kéo

dai thém khi lugng mua thang X c¢6 xu thé ting
1én dang ké.

Tuong tu véi két qua tinh toan vé nhiét do
trung binh (hinh 4), tit ca cac mo hinh déu cho
nhi¢t d0 ndm trung binh tdng 1€n so véi thoi ky
nén véi mire d tir 0,5 dén 1,8 °C.

Mtrc thay d6i nhiét d6 trung binh thang trung binh nhiéu nam
thoi ky twong lai va thei ky nén

A nhiét 46 (°C)
&

n [\ v Vi Vil vill X

[

| u

1.0 |I

||; g:

o I" '\l. i n :
{

Hinh 4. Mirc thay d6i nhiét do trung binh thing
binh qudn nhiéu nam (°C)

3.3. Sw bién dong vé nhu ciu twéi cho ciy cam

Sau khi 1ap bang tinh toan nhu cdu nudc tudi ciia
cay cam thoi ky tuong lai voi cac s6 liéu khi tuong
cia 5 moO hinh khi twong (trong d6 mo6 hinh mua
thiét ké tan suat 85% va nhiét d6 trung binh thing
trung binh cua 20 nam) véi 2 kich ban BDKH 4.5 va
8.5 so voi thoi ky co sé. Tac gid tinh todn va so sanh
duoc 10 két qua mirc tudi twong tng thoi ky trong
lai & bang 3 so voi thoi ky nén.

Biang 3. Bing tong hop nhu ciu twéi thoi ky twong lai va ty 18 ting giam
so v6i thoi ky nén véi 5 mé hinh khi hiu cho ca 2 kich ban RCP 4.5 va RCP 8.5

I;;c;l Tortli ér?u’c Kich bin Tortli ér?u’c 5 Kich bin Tortli ér?u’c 5
N ; . RCP 4.5 ; . RCP 8.5 ; .

nén | (m’/ha/nam) (m”/ha/nam) (m”/ha/nam)

EA Reg4.5 1.825 46,0 | EA Reg8.5 1.890 51,2
Thoi 1.250 IP Reg4.5 1.945 55,6 IP Reg8.5 1.980 58,4
ky co MO Reg4.5 1.650 32,0 | MO Reg8.5 1.780 42,4
SO MO SM4.5 1.570 25,6 | MO _SMB&.5 1.650 28,4

MP Reg4.5 1.470 17,6 | MP Reg8.5 1.500 20,0

Tur két qua nghién ctru cho thay, nhu cau nudc
tugi cam trong twong lai tinh véi tat ca cac mo

hinh khi twong va cac kich ban du kién déu ting
so voi thoi ky co sé, tang tor 17,6% dén 58,4%.
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Diéu nay ciing phi hop véi sy thay doi cua luong
mua va nhi¢t d§ khi lugng mua cé xu thé giam va
nhiét @6 c6 xu thé ting & tt ca cac mo hinh.

Véi dir liéu khi tuwong s dung tor mo6 hinh
EA Reg4.5 muc tudi cam tang 46,0% so vdi thoi
ky co so, muic tang d6 s€ la 51,2% tuong ung véi
mo hinh khi tugng EA_ Reg 8.5.

Véi dir liéu khi tuwong st dung tor mo hinh
IP_Reg cho ca hai kich ban BDKH RCP4.5 va
RCPS8.5, nhu cau nudc tudi ting so voi thoi ky co
so 1a 55,6% va 58,4%.

Véi dir liéu khi tuwong st dung tor m6 hinh
MO _Reg cho ca hai kich ban BDKH RCP4.5 va
RCPS8.5, nhu cau nudc tudi ting déu so véi thoi
ky co s¢ 1a 32,0% va 42,4%

St dung dir liu khi tuong tr md hinh
MO_SM, nhu ciu nudc tudi cam ting so voi thoi
ky co so lan luot 14 25,6% va 28,4% twong Gmg
voi hai kich boan BBDKH RCP4.5 va RCP8.5.

Vi dir liéu khi tugng tr mo hinh MP_Reg4.5
du kién mirc tudi cam tang 1én thap nhét 17,6% va
chi tang 20,0% tor m6 hinh MP_Reg8.5.

Murc tudi cam du kién ting 1én cao nhét
(58,4%) so véi thoi ky co sé tng voi kich ban
BDKH RCP8.5 tng v6i md hinh khi tugng
IP_Reg8.5 va nguoc lai muc tudi cam dy kién
tang it nhat (17,6%) so v&i thoi ky co so ung
v6i kich ban BDKH RCP4.5 tng v6i md hinh
khi tugng MP_Reg4.5. Két qua cho thiy nhu
cdu nudc tudi cam ung véi mo hinh khi tugng
IP_Reg8.5 cao hon nhiéu so v&i cac kich ban
khac nguyén nhan 13 do lwong mua thiét ké nho
nhit (1.013 mm) cong v&i lwgng mwa mua kho
gidm ro rét.

Nhu cdu nuéce tudi cam ¢mg véi mé hinh khi
twong MO Reg8.5 thdp nhat so v6i cac kich ban
khac 1a do lwong mua thiét ké va lugng mua phan
bd it thay ddi so véi thoi ky co so.

4. KET LUAN

Bién d6i khi hau dan dén sy thay ddi vé luong
mua, nhi¢t do, luong boc hoi vi vay s€ lam thay
d6i nhu cdu nudc tudi cia cdy trong ndi chung va
cay cam noi riéng.

Trong bai bao nay, chiing t6i da gidi thiéu két
quéa nghién ctru danh gia anh hudng cia bién doi
khi hau té1 mace tudi cho cay cam tinh Hoa Binh.
Két qua nghién ciru da du bao duge muc tudi cua
cay cam tinh Hoa Binh trong tuong lai dudi tac
dong cua BDKH.

Cac dac trung mua, nhiét do thoi ky tuong
lai m6 phong tir 5 m6 hinh khi hdu vung theo 2
kich ban RCP4.5 va RCP8.5 cho thiy co su
khac biét dang ké vé lugng ciing nhu phan phdi
theo thoi gian. Pa s cac md hinh déu cho
lwgng mua nam c6 xu thé giam, nhidu mé hinh
c6 cho luong muwa thang VIII gidm manh.
Trong khi d6, cac mo hinh déu cho nhiét do
trung binh nim c6 xu thé ting vi muc bién d6i
tr 0,5 dén 1,8°C. Mot s mé hinh cho nhiét d6
trung binh thang I giam so véi thoi ky nén nhu
MO _Reg, MO _SM. Diéu nay cho thdy, xu thé
gia ting nhiét d6 tai Hoa Binh 14 rd rang khi tat
ca cac mo hinh déu c6 cung nhan dinh nhu vay,
trong khi luong mua c6 xu thé giam nhung
mirc d6 khong chic chin cao hon khi chi 2/3 s6
mo hinh cho luong mwa ndm trung binh thip
hon so vdi thoi ky nén.

Két qua nghién ctru cho thiy, nhu cau nudc
twGi cam ting 1én cao nhit so thoi ky co sd cung
mot dir liéu mé hinh khi twong cho ca hai kich ban
IP_Regd.5 (55,6%), IP_Reg8.5 (58,4%) ting voi
hai m6 hinh mua c6 lugng mua thang trung binh
nhiéu nim giam rd rét so vi thoi ky nén va ciing
1a hai md hinh c¢6 lugng mua giam vé cac thang
mua kho & ca hai kich ban so véi thoi ky nén.

Nhu cdu nudc tudi cam ting thap nhat so thoi
ky co s¢ cung mdt dit liéu mo hinh khi twong cho
ca hai kich ban MP_Regd4.5 (17,6%) va
MP_Reg8.5 (20,0%) ting v6i hai mo hinh mua co
xu thé giam it nhat so vé6i thoi ky nén.

Viéc danh gia va nghién ciru muc tudi cho cay
cam cua tinh Hoa Binh 14 rat can thiét, 1a co so
khoa hoc dé dé xuit cac giai phap cap nudc tudi
phit hop cho cdy trong can néi riéng va cho nganh
nong nghiép ndi chung trong tmg pho véi bién d6i
khi hau.
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Abstract:
IMPACT OF CLIMATE CHANGE ON IRRIGATION WATER REQUIREMENT
OF ORANGE TREE IN HOA BINH PROVINCE

Vietnam is among the most vulnerable nations to climate change impacts. Besides sea level rise causing
increasing flooding risk in coastal areas, climate change also impacts water resources that affect water
use stakeholders, especially water demand for agriculture. The changing precipitation and increasing
temperature, which increase the evaporation amount, can significantly change irrigation water
requirements of crops. This paper studies on the climate change impacts on irrigation water
requirement of orange trees in Hoa Binh province using multi climate models. The results show that
irrigation water requirement of orange increases in both two scenarios and five climate models in 2026-
2045 compared with the baseline 1986-2005 period. The highest increasing rate is about 50% with the
IP Reg models, and the lowest increasing rate is about 20% with the MP_Reg models.

Keywords: Climate change, orange, irrigation water requirement.
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