Nghién ciru
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Truong Dai hoc Tai nguyén va Moi truong Ha Noi
Toém tit
Théi Binh la mét tinh néng nghiép, sinh ké ngwoi dan chu yéu san xudt nong
nghiép voi khoang 63 - 65% luc luwong lao dong. Vlec san xudt néng nghiép cia tmh
phu thudc hoan toan vao diéu kién tw nhzen Thuee té cho thay, trong nhitng ndm gan
ddy cé sw gia tang cdc hién twong thoi tiét cwc doan nhw: ndng nong, han hdn, rét
ddm, rét hai, bdo va dp thdp nhiét ddi, ... Diéu nay anh hiong khéng nhé dén ning
sudt hia trén toan tinh. Muc tiéu cia bai béo la danh gid tac dong cia bién doi khi hdu
dén ndng sudt lia tai tinh Thdi Binh bang mé hinh Aquacrop. Két qua nghién cieu cho
thdy véi kich ban RCP4.5 ndng sudt hia dong xudn tang 0,74 - 0,92 tan/ha so véi kich
ban nén trong thoi ky dau, thoi ky 2046 - 2065 nang sudt lia dat 0,82 - 0,98 tan/ha;
thoi ky cudi ndng sudt hia dat 0,91 - 1,09 tan/ha. Trong d6, thanh phé Thdi Binh ting
thdp nhat, huyén Péng Hung, Hung Ha va Tién Hai mirc ting cao trong ca ba thoi ky.
Véi kich ban RCPS.5, ndng sudt hia ting cao & 2 thoi ky cudi, giam nhe & thoi ky dau
so vdi kich ban nén. Thanh phé Thai Binh va huyén Thdi Thuy ndng sudt lia tdng it,
huyén Péng Hung va Tién Hai ndng sudt ting cao hon kich ban nén.
Tir khéa: Nang suat ltia; Bién doi khi hau; S6 ngay nang néng; S6 ngay rét dam;
Aquacrop.
Abstract
The impact of climate change on rice yield in Thai Binh province, Vietnam

Thai Binh is an agricultural province and the people s livelihood is mainly engaged
in agricultural production (about 63 - 65% labors of the province). The agricultural
production of the province mainly depends on natural conditions. In fact, there has
been an increase in extreme weather phenomena, such as hot weather, drought, extreme
cold, damaging cold, storms and tropical depressions etc in recent years. This is
significant impact on rice productivity in Thai Binh province. The objective of study is
to investigate the impact of climate change on rice yield in Thai Binh province by using
the Aquacrop model. The results showed that with RCP4.5 scenario, the winter-spring
rice yield increased by 0.74 - 0.92 tons/ha when compared to the baseline scenario in
the first period; in 2046 - 2065, the rice yield reached 0.82 - 0.98 tons/ha; and the rice
vield reached 0.91 - 1.09 tons/ha in the last period. In which, Thai Binh city has the
lowest increase, Dong Hung, Hung Ha and Tien Hai districts have the highest increase
at all three periods. With RCP8.5 scenario, the rice yield increased in the last two
periods, slightly decreased at the first period when compared to the baseline scenario.
In Thai Binh city and Thai Thuy district, rice yield increased slightly. The rice yield in
Dong Hung and Tien Hai districts were higher than the baseline scenario.

Keywords: Rice yield; Climate change; Number of hot days; Number of cold
days; Aquacrop.
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1. Giéi thiéu

Thai Binh 1a mét tinh thuin néng,
voi 63 - 65% luc Iuwong lao dong 1a san
xudt nong nghiép. San xuit ndng nghiép
tai ddy phu thudc nhiu vao diéu kién tu
nhién. Trong diéu kién 4m Ién toan cau
hién nay, thién tai va cac hién tugng thoi
tiét cuc doan ngdy cang gia tang, di anh
huéng khong nho dén linh vuc nay.

Theo danh gia cua IPCC (2013) [10]
vé cac nhan to tac dong 1én san xuat nong
nghiép bao gdm: CO,, nhiét do, Iu’O’ng
mua, buc xa mit troi va ozone. Cu thé,
néu lugng CO, dat muc 450 mmp vao ndm
2050 s€ giam do dinh dudng ctia cay trong,
dong thoi tang nhiét do tan cay. Nhiét do
trung binh toan ciu ting 1.8°C dén 4.0°C
vao nam 2050, lam gia tang qua trinh
quang hop, hd hap va thoat hoi nudc cta
cdy. Trong trudng hop ozone tang dbi luu
va binh luu thay d6i 275 - 286 DU vao nim
2020, gay ton thuong 14, giam ting trtrong,
glam sy md rong cua la tich luy sinh khdi,
dan dén giam nang suat cay trong.

Céc nghién clru danh gia tac dong
cta bién doi kh1 hau (BPKH) dén nong
nghlep chu yéu dwa vao phuong phap
diéu tra xa hoi hoc, phuong phap théng
ké, phuong phap phan tich khong gian
(GIS) va phuong phap moé hinh. Nghién
ctru cua Pang Thi B¢ Tho (2013) [6] st
dung phuong phap diéu tra xd hoi hoc
dé nghién ctru tac dong cuia BDKH dén
san xudt nong nghiép tinh Bén Tre. Trong
do, tac gia tap trung danh gia thuc trang
san xudt nong nghiép (SXNN) va biéu
hién ctia BDKH tai tinh Bén Tre bao gom
nhiét d9, luong mua, 10 lut, nudc bién
dang, bao va ap thép nhiét d41, han han
va xam nhdp man, sat 1o dat ven song.
Tuong tu, Nguyén Thay Mai (2018) [3]
nghién ctru thich img BDKH trong linh
vuc nong nghiép cta ngudi dan ven bién
huyén Tién Hai, Thai Binh bang phwong
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phap diéu tra x3 hoi hoc duwa trén khung
phan tich vé thich Gng trong linh vuc
trdng trot, linh virc chin nuéi, nudi trong
thily san, danh bt thily san, tir d6 dua ra
céc khuyén nghi. Trong khi, nghién ctru
vé phan ving khi hau va dénh gia sy phu
hop cua cdy trong trén dia ban huyén Ky
Anh, tinh Ha Tinh theo Chuong trinh
nghién ctru BDKH, nong nghi€p va an
ninh lwong thyc (Nguyén Hiru Quyén va
cong sy, 2019) [2] dwa vao phuong phéap
thong ké dé danh gia mic d6 va xu thé
bién ddi cia yéu t6 khi hau, phan ving
cac tiéu vung khi hau dé phi hop véi céc
nhém cdy trong nhu laa, cdy trong can,
cdy an qua va cady cong nghiép. Thai
Minh Tin va cong su (2017) [7] su dung
phuong phép GIS trong danh gia tinh dé
bi ton thuong do BPKH ddi véi dat nong
nghiép tai dong bang séng Ctru Long. Két
qua cho thdy yéu t6 man anh huong dén
cac mo6 hinh lda 3 vy, lua 2 vy, chuyén
tom, lda - tom, lia - mau va cay an trdi. L
Tuén Anh (2019) [1] da sit dung md hinh
toan ciu ECHAM4 GCM, mb hinh khi
hau khu vuc PRECIS, m6 hinh thuy van
va bién, mo hinh thity dong luc 1i nhim
danh gi4 tac dong cia BDKH va nudc bién
dang 1én san xudt lua ddng bang séng Ctru
Long. Két qua nghién ctru cho thay néu
nuée bién dang 1 m, 25% dién tich dét
ndng nghiép bi chim ngip va 50% dién
tich dat canh tic bi nhiém min. Vuong
Tuén Huy va cong su (2013) [9] ing dung
mé hinh Aquacrop mé phong ning suét
lia tai vimg Béc qudc 16 1A, tinh Bac Liéu
v6i cac yéu t6 nhiét d, lwong mua, nong
do CO, va bdc thoat hoi. Nghién ciru cho
thdy, mé hinh Aquacrop moé phong kha tot
nang suat lua va nhu ciu nudc trong didu
kién khac nhau. Nghién clru tuong tu cua
Hoang Minh Hoang va cong su (2015) [2]
su dung mo hinh Aquacrop trong danh gia
ning suét lia vu Pong xuan, Hé thu va
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Thu déng vé6i su thay dbi cta nhiét do,
luong mua theo 03 kich ban. Trong giai
doan 2014 - 2045, su thay ddi cua lugng
mua va nhiét do theo kich ban A2 (phu
hop vdi tinh hinh phat trién thuc té 6 Pong
bang song Ciru Long) c6 thé lam giam
ning suat laa nhung khong dang ké voi
khu vuc nghién ctru. Bén canh d6, viéc
thay d6i phuong phap tudi ¢ anh huong
dang ké dén luong nude cung cap va hiéu
qua ning suat Ita; cu thé trong nghién
ctru nay, phuong phap tudi theo kich ban
(2) (giam 100% muc nude thip nhat so
phuong phép tudi ban dau) c6 hidu qua
cao la gidam dugc lugng nudce tudi va ting
ning suit lia so véi phuong phap tudi
hién tai. M6 hinh Aquacrop dugc danh
cao trong viéc mO phong tic dong cua
cac diéu kién thoi tiét va anh huong cua
phuong phép tudi nudc dén nang suét cay
trong. Nhu vdy, ¢6 thé nhan thiy tinh vu
viét cia mo6 hinh Aquacrop trong nghién
clru ning suat muia vu, dic biét c6 thé thay
ddi cac yéu td nhu nhiét do, lugng mua,
bdc hoi va COZ’ trong mo hinh muc dich
du tinh ndng suat lua trong tuong lai, phu
hop vdi muc tiéu cua nghién cuu dat ra.

Nghién ciru

2. Khu vue, phwong phap nghién
ciru va ngudn s liéu

2.1. Khu vuc nghién ciru

Khu vuc dugc lwa chon nghién ctru
1a tinh Thai Binh bao gém: Thanh phd
Thai Binh, Hung Ha, Pong Hung, Thai
Thuy, Tién Hai, Kién Xuong va Vii Thu.

2.2. Phwong phdp nghién ciru

Phuong phdp thong ké: Tinh toan
cac dic trung thong ké cua mot sé yéu
t khi hau (nhiét d6, lvong mua) va hién
turong cuc doan (ning nong, rét dam, rét
hai) tac dong 1én nang suét cay trong.

Phan tich xu thé: Dya vao phuong
trinh hoi quy tuyén tinh mot bién y = ax +
b, a>0 cho biét xu thé tdng va nguoc lai.

Phwong phdp mé hinh: St dung mo
hinh théng ké Aquacrop. Dy 1a m6 hinh
mo phong sy phat trién cdy trong, dugc FAO
phét trién. M6 hinh nay c6 kha nang mo
phong/du tinh ning suét cay trong trong diéu
kién thiéu nudc, phan bén, dat nhiém man,
thay d6i khi hau, ndng do CO,,... (Hinh 1).
M® hinh Aquacrop dugc phat tnen gan day
duoc cai tién va ap dung rong rai trong nhidu
linh vure khac nhau nhu tinh toan su thiéu hut
nudc, 1ap lich thiéu hut nudc tudi.

Hinh 1: Twong tic dit - cdy trong - khi quyén trong mé hinh Aquacrop [5]
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Dit liéu dau vao cho md hinh
Aquacrop (Hinh 1) gom dit liéu khi hau
(nhiét @, lwong mua, bdc thoat hoi va
CO,); Dix liél} cay trong (hién trang phép
vung san xuat lda, dac trung, ndng suat
thu hoach, lich muia vu san xut); Dit liéu
vé dat (d6 am dat, do 4m bado hoa va hé
s6 tham).

2.3. Nguon so liéu

Ngudn s lidu sir dung trong nghién
clru bao gém:

- S6 liéu khi hdu: Nhiét do téi cao,
nhiét do tbi the”ip, luong mua, bdc thoat
hoi. Trong d6, nhiét do cuc tri (tdi cao, tbi
thp) lay trir tram khi twong bé mit va sd
li¢u kich ban BDKH (RCP4.5 va RCP8.5)
dugc cung cip boi Bo Tai nguyén va Moi
truong, chia thanh cac thoi ky: 1986 -
2005 (thoi ky nén), 2016 - 2035, 2046 -
2065 va 2080 - 2099.

- 86 liéu bién doi khi hdu: Nong do khi
CO, duogc lay tir ndm 1902 dén nam 2099.

- Dit liéu cdy trong gom: Loai cdy
tréng, phuong phép gieo trong, mat d cay
trong, thoi ky canh tac va lich chu ky phat
trién. D6i voi tinh Thai Binh san xuat 2
vu lia/ndm. Vu Pong xuan thoi gian gieo
ma tir 25/10 dén 24/11 hang nam, laa chin
vao thoi diém 23/2 dén 24/3. Déi véi vu
mua, thoi gian gieo ma tir 09/5 dén 09/6,
lta chin vao thoi diém 29/8 dén 22/9.

- Dit liéu dat: Puoc tao ra bang céch
xac dinh rd do sau 16p cét theo mat cat
ngang cta dat. O mdi mat cit, cac dic
diém cua dit bao gom két cdu dat, 46 am
ciy héo, do am dong rudng va do am luc
bio hoa s& dugc dua vao.

3. Xu thé bién ddi mot s6 yéu t6 khi
hau tai tinh Thai Binh

3.1. Bién doi ciia nhigt dp

Tram Thai Binh, nhiét d¢ trung binh
nam thoi ky 1980 - 2014 ¢6 dau hiéu ting
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nhe (0,4°C) trén ca thoi ky 1980 - 2014
véi toe do tang trung binh 0,01°C trén mot
nam; nhiét dé téi cao tang (0,54°C) trén ca
thoi ky 1980 - 2014 véi toc d6 tang trung
binh 0,02°C/nam, nhiét do tbi thip tang
(0,27°C) trén ca thoi ky 1980 - 2014 véi
téc d6 ting trung binh 0,01°C/nam. Nhiét
do trung binh thang I, thoi ky 1980 - 2014
¢6 dau hiéu giam (-0,9°C) trén ca thoi ky
v6i toe d6 giam trung binh 0,03°C/nam.
Nhiét d§ trung binh thang VII thoi ky
1980 - 2014 ¢6 du hiéu tang nhe (0,07°C)
trén ca thoi ky véi toe do tang trung binh
0,01°C/35 nam.

Thoi ky 1980 - 1989: Nhiét do trung
binh nim giam (-0,02°C); nhiét do tdi
cao tang (0,01°C), nhiét d6 t5i thip giam
(-0,01°C). Nhi¢t do trung binh thang I
giam (-0,01°C), nhiét do trung binh thang
VII tang (0,01°C).

Thoi ky 1990 - 1999: Nhiét d9 trung
binh nam giam (-0,03°C); nhiét do tdi cao
giam (-0,01°C), nhiét d6 t6i thap giam
(-0,04°C). Nhiét d6 trung binh thang I tang
(0,04°C), nhi¢t do trung binh thang VII
tang (0,07°C).

Thoi ky 2000 - 2014: Nhiét d6 trung
binh nam ting (0,07°C); nhiét do t6i cao
giam (-0,01°C), nhiét do t6i thép ting
(0,01°C). Nhiét do trung binh thang I gidm
(-0,18°C), nhiét do trung binh thang VII
tang (0,02°C)

3.2. Bién doi ciia lwong mwa

Tram Thai Binh, lugng mua trung
binh nam thoi ky 1980 - 2014 dao dong
trong khoang tr 915,3 mm (1991) -
2350,1 mm (2012). Lugng mua nam co
xu hudng tang véi tbe do tang (0,9 mm/
ndm). Luong mua c6 su phan hoa va thay
d6i giita c4c mua trong nam. Luong mua
mua kho lai c6 xu thé giam vai tde do
giam (-5,6 mm/nam). Luong mua mua
mua lai ¢é xu huéng ting manh véi toc
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do tang (6,5 mm/nam). Vao thoi ky mua
bong (tir thang XII - II), lugng mua cé
xu hudéng ting (0,24 mm/nam), lugng
mua c6 xu hudng ting vao thoi ky mua
He (2,9 mm/nam), lugng mua mua Xudn
¢6 xu thé tang véi toe do tang (0,14 mm/
nim), lwong mua mua Thu ciing ¢ xu thé
giam vdi tée do giam (-2,3 mm/nam).

3.3. 86 ngay ning nong, ning nong
gay gdt, rét dgm, rét hai

S6 ngay ning néng, s6 ngdy ning
néng gay gat, rét dam, rét hai trong giai
doan 1980 - 1989 dén giai doan 1990 -
1999 déu c¢6 xu hudng giam, song giai
doan 2000 - 2010 lai c6 xu hu’(’mg tang.
Trong do, g1a1 doan 1980 - 1989 s4 ngay
nang nong, nang noéng gay gat rét dam,

Nghién ciru

rét hai déu dat cao nhat trong 3 thap ky.
Cu thé, s6 ngay ning néng gay git 1a 13
ngay/thap ky, sb ngdy rét dém dat 715
ngay/thap ky. Pac biét, mot s nam c6 sb
ngdy nang néng bat thuong rat cao nhu
nam 1983, 1987, 1998, 2010, deu trén
15 ngay/nam va kéo theo d6 1a s6 ngay
nang néng gay git & nhitng nim nay ciing
nhiéu hon so véi nhirg nim khac.

That vay, nhiét 4o, luong mua va mot
s6 hién tuong thoi tiét cuc doan (ning
nong, rét hai, rét dam) tai tinh Thai Binh
c6 su thay doi. Nhiét do ting cao, s6 ngay
nang néng gay git kéo dai. S6 dot rét dam
va rét hai dat cao nhat trong ba thap ky.
Diéu nay da anh huong khong nho dén
san xuat ndng nghiép, dac biét 1a san xuét
lua tai day.

4. Hién trang san xuét lia tai tinh Thai Binh, giai doan 2006 - 2015
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Hinh 2: Dién tich va nang sudt lua vu PDong xudn va vu Mua tai Thdi Binh, giai doan

2006 -

Hinh 2 chi ra dién tich va ning suat
lua vu Mua va vu BPong Xuan tai tinh Thai
Binh, giai doan 2006 - 2015. Trong giai
doan 2006 - 2015, dién tich lua Mua va
lua Xuan c¢6 xu hudng giam, nam 2006
dién tich trong la cua vu Mua va vu
Xuan lan luot 1a 83,9 va 82,1 nghin ha
nhung dén nam 2015 dién tich laa cia hai
vu con 80,9 va 80,1 nghin ha. Nang suét
vu Mua (trung binh 60,31 ta/ha) thip hon
vu Poéng xuan (70,22 ta/ha). Sy chénh
léch nay chu yéu do tac dong cua thoi tiét.
Thong thuong vu Mua thudng xuyén phai
chiu anh hudng tir nhitng thién tai thoi tiét

2015
khic nghiét nhu ning ndng kéo dai, dac
biét 1 nhitng con bio d6 bg vao thoi diém
lac sap thu hoach nén ning suat lua giam
dang ké. Dién bién nang suit lua co xu
huodng tang giam theo tirng nam.

5. Dy tinh niing suat lia tai tinh
Thai Binh

5.1. Vu Dong xudn

Theo RCP4.5 (Hinh 3), nang sudt laa
tai cac huyén/thanh phd thudc tinh Thai
Binh déu cao hon kich ban nén. Thoi ky
dau, nang suét lda dao dong 0,74 - 0,92
tan/ha, tang so véi kich ban nén 1a 9,99 -
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13,07%. Thoi ky 2046 - 2065, nang sudt Trong ca ba thoi ky, thanh phd Thai Binh

lia 0’82 - 0,98 tan/ha, tang SO, vOi ki?h cO muc tang thép nhét toan tinh, nang sut
ban nén 1a 9,41 - 13,92%. Thoi ky cuoi,
nang suat laa dat 0,91 - 1,09 tan/ha, tang
so voi kich ban nén la 11,71 - 15,48%. Ha va Tién Hai.
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Theo RCP8.5 (Hinh 3), ning suit lua vu Pong xuin ¢ xu hudng tang & hai thoi
ky cudi va giam nhe ¢ thoi ky dau. Trong d6, huyén Thai Thuy cé muc tang it nhat,
huyén Tién Hai c6 muic ting cao nhat.
5.2. Vu Mua

Theo RCP4.5 (Hinh 4), nang suat lua vu Mua tai cac huyén so véi kich ban nén.
Riéng thanh phd Thai Binh, nang sut lta giam dan qua ba thoi ky.
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Theo RCP8.5 (Hinh 4), nang suat laa
vu Mua ¢é xu hudng thay dbi. Thoi ky
dau, nang suat lta dao dong 0,75 - 0,99
tan/ha, tang so vdi kich ban nén 1a 7,04 -
23,83%. Thoi ky 2046 - 2065, nang suat
1ua 0,43 - 1,50 tAn/ha, tang so vdi kich ban
nén 13 12,28 - 29,05%. Thoi ky cudi, ning
suat lua dat 0,69 - 1,71 tAn/ha, tang so voi
kich ban nén la 12,28 - 29,05%. Trong ca
ba thoi ky, thanh phd Thai Binh ¢ mirc
tang thdp nhét toan tinh, nang suat dat kha
cao ¢ huyén Quynh Phy, Bong Hung va
Hung Ha.

6. Két luan

Tlr cac phan tich va nhan dinh trén,
nhdm tac gia rut ra mot s6 két luan sau.

- Nhiét d9: Cay lta yéu cu nhiét do
khac nhau qua céc thoi ky sinh trudng.
Theo RCP4.5 va RCP8.5, nhiét do tang
1°C dén 3°C c6 loi cho su phat trién cia
cay tréng.

- Lugng mua c6 xu thé ting vao mua
He, mua Pong va mua Xuan song gidm
nhe vao mua Thu, két hop vdi su gia ting
cua nhiét d9, tranh duogc tinh trang kho
han kéo dai. Do vay, ning suét laa dy tinh
trong thé ky 21 tai tinh Thai Binh ting so
voi thoi ky co so.

- Nang sudt lia c6 xu thé giam tai
thanh phd Thai Binh, song ting cao & cac
huyén Péng Hung, Hung Ha, Tién Hai,
Théi Thuy va Quynh Phu.
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