KET QUA BUGC DAU VE DU POAN NANG SUAT LUA DUGI TAC PONG
CUA BIEN POI KHi HAU TAI HE THONG TUOI NAM SONG MA

Lé Phwong Pong'
Duwong Thanh Hai'

Tém tit: Viét Nam la mét trong 5 quoc gia trén thé gidi chiu tac dong nghiém trong nhat tir bién
doi khi hdu (BPKH). Bién doi khi hdu tac dong dén nhiéu linh vuee kinh té trong dé cé linh vue néng
nghiép va san xudt heong thire. Do d6 viéc dw dodn ndng sudt cdy trong, cu thé la cdy lia, trong
diéu kién BPKH trong twong lai 1d rdt quan trong. Bai viét nay gidi thiéu két qua nghién citu budc
ddu khi xem xét cac tac dong cia sw ting nhiét do, thay doi hrong mwra va tang nong dé CO, dén
nang sudt lia tai hé thong twéi Nam Séng Ma, huyén Yén Binh, Thanh Héa cho cdc giai doan
2013-2040, 2041-2070 va 2071-2099. Két qua nghién ciru cho thdy doi véi kich ban A2 cho dén
nam 2099 ndng sudt lia vu hé thu va thu déng tang lan ot la 34% va 20% so véi hién tai. Trong
khi d6 nhitng con sé nay doi voi kich ban B2 lan luot la 19% va 14%.

Tir khoa: bién ddi khi hau, downscaling, GCM-HADCM3, SDSM, AquaCrop, nang suit lua,

Nam So6ng Ma.

1. MO PAU

Theo danh gia cia World Bank, Viét Nam
thudc vao nhom nhitng nudce chiu tdic dong nhiéu
nhit do bién dbi khi hau (BDKH) [1]. Mot sb
nghién ctru ctia B Tai nguyén va Mdi truong da
chi ra khi hau Viét Nam trong khoang 50 nam qua
dién bién theo chiéu huéng cuc doan, nhiét do
trung binh nim di ting khoang 0,5 + 0,7°C, muc
nudc bién dang 1én khoang 20 cm, luong mua
tang manh vao mua Iii va gidm manh vao mua
kiét, cudng d6 mura ting cao bat thuong trong thoi
doan ngfin. H¢ qua kéo theo 1a céc thién tai tu
nhién nhu bao, 1 Iyt va han han xay ra thuong
xuyén hon véi mirc d6 ngay cang khdc liét [2].

O hau hét cac nuéc dang phat trién, sy phat
trién cua nén kinh té qudc dan dya chu yéu vao
néng nghiép. Anh hudng cta hién tuong trai dat
néng 1én t6i san xuat nong nghiép s& de doa téi
su phat trién ciia nén kinh té - xa hoi (KTXH)
ciia qubc gia. Nén nong nghiép phu thudc rat
nhiéu vao tai nguyén nudc va diéu kién khi hau.
Tai cac qubc gia ma k¥ thuat giam nhe han han
va 10 lut con han ché, cic nhan t vat Iy chinh
anh hudng t6i su san xuat nong nghiép (dat dai,
dia hinh, thoi tiét) it phu hop cho viéc canh tac,
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dan dén ning suét cay trong s& cuc ky nhay cam
voi sy bién doi clia khi hau.

Bai bao nay gioi thiéu két qua nghién ciru budce
dau vé danh gia tac dong cua BDKH, cu thé 1a sy
tang nhiét d6 va thay d6i luong mua dén ning suat
clia cdy lua tai h¢ thong tusi Nam Song Ma,
huyén Yén Dinh, tinh Thanh Hoéa tng véi céc
kich ban BPKH d3 dugc cong bd gan day.

2. GIOI THIEU VUNG NGHIEN CUU
YEN PINH — THANH HOA

Hé thong tudi Nam song Ma phu trach tudi
cho 3 huyén la: Yén Dinh, Thiéu Hoéd va Tho
Xuan cua tinh Thanh Hoéa véi tong dién tich
tudi 1a 19.300 ha dat canh tac nong nghiép. Khu
vuc ndy dugc gidi han bdi song Ma & phia BDong
va phia Bic, séng Chu & phia Tay va phia Nam.

Dia hinh khu vuc nay twong ddi bang phang,
nguén nude ddi dao, khi hau thich hop cho viéc
canh tac cay lua. Thém vao do, nguoi dan dugc
nhén cac chinh sach hd tro ctia nha nudc vé
gidng, phan bén va duge trung tim khuyén nong
tap hudn vé cac ky thuat canh tac tién tién, do
d6 khu vuc nay da tré thanh vung san xuét laa
trong diém cua tinh Thanh Hoa.
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Hinh 1. Hé thong twéi Nam Séng Ma, huyén
Yén Pinh, Thanh Hoa

3. CONG CU VA PHUONG PHAP
NGHIEN CUU

3.1. Lwa chon mé hinh khi hiu toan ciu
GCMs (Global circulation models)

M0 hinh khi hau toan cdu GCM 1a md hinh
toan vé toan bo su luu thong cua bau khi quyén
va dai duong cua trai dit dya vao phuong trinh
Navier-Stoke. Chang cung cip su udc luong
dang tin cdy vé sy bién doi khi hau trong tuong
lai cho pham vi rong 16n.

Hién nay c6 nhiéu mé hinh khi hdu GCM
dugc phat trién boi cac vién nghién ctru trén
toan thé gioi. Cac nghién ctu van dang dugc
tiép tuc dé hoan thién hon su lam viéc cua céc
md hinh GCM ciing nhu m6 phong thém cac
qua trinh vat 1y ctia hé thong khi hau.

Theo dé xuat ctia Uy ban lién chinh phu vé
bién ddi khi hau (IPCC) trong cong tac nghién
ctru vé bién doi khi hau, bai bao nay lya chon
mo hinh GCM-HADCM3 dé tinh toan véi cac
kich ban A2 va B2.

3.2. Chi tiét héa két qua ciia mé hinh Khi
hau toan cAu GCM (Downscaling of GCM)

Day 13 qua trinh chi tiét hoa két qua dau ra cua
cac mod hinh GCM 14 s6 liéu vé khi hau & quy md
toan cau vé s liéu khi hau ¢ quy mé dia phuong
cu thé. C6 nhiéu k¥ thuat duoc dung dé thuc hién
viéc chi tiét héa nay, vi du nhu: phuong phap sd
gia thay d6i, phuong phap dong luc va phuong
phap thong ké. Mdi phuong phap déu co uu va
nhugc diém riéng. Phuong phap thong ké khong
doi hoi tinh toan nhidu va dé s dung. Vi vy
trong bai bao nay phuong phap hdi quy dua trén
sur théng ké duoc tién hanh nho su dung mo hinh

Statistical Downscaling Model (SDSM) phién ban
42 [3]. Két qua dau ra cia mo hinh SDSM la
chudi s6 liéu vé nhiét do ngay va luong mua ngay
theo cac kich ban A2 va B2.

3.3. Dy doin ning suit lia duwéi anh
hwong cia BDKH

Nghién ctu nay st dung mo hinh AquaCrop
4.0 @& dy doan ning suat (NS) lta trong diéu
kién BDKH. AquaCrop 12 phin mém mé phong
su phat trién ciia cay trong, dugc phat trién boi
Bo phan nghién ctru vé dat va nude cua T chirc
lvong thyc va ndéng nghiép lién hop qudc
(FAO). N6 ¢6 kha ning mo phong NS cay trong
trong diéu kién thiéu nudc, thiéu phan bon, dat
bi nhiém man, khi hau thay di, ting ndng do
CO,,... [4].

3.4. Cac gia thiét tinh toan

Do han ché ctia mé hinh AquaCrop 1a khong
mod phong dugc su phd hoai cua con trung, sau
bénh, cling nhu khong mo6 phong dugc anh hudng
cua thién tai nhu bao lut,...; bén canh do, tinh hinh
dap tmg nhu cau nudc tudi cho cdy trong trong
tuong lai chua xac dinh dugc nén trong pham vi
bai bao nay dua ra cac gia thiét: cay lta dugc cung
cap du nude, khong chiu thién tai bdo lut, khong
bi pha hoai bdi sau bénh.

4. KET QUA VA THAO LUAN

4.1. Dy doan diéu kién khi hau cho twong
lai

a. Dir liéu dau vao cho mé hinh SDSM

Liét s6 liéu khi tuong cua tram Yén Dinh
duoc quan tric tir nam 1971 dén nay, do d6 cac
giai doan dung dé hiéu chinh va kiém dinh mé
hinh duoc xac dinh nhu sau:

- Giai doan hiéu chinh mo hinh: 1971-1985;

- Giai doan kiém dinh mé hinh: 1986-2000.

b. Hiéu chinh mo hinh SDSM

pé phuc vu cho viéc hi€u chinh mé hinh, dir
liéu quan tric va phan tich cua Trung taim dy
bao moéi truong qudc gia cua My (NCEP) vé cac
bién du bao di duoc st dung, bao gém dir liéu
trong 41 nam tir 1961-2001 [5]. Viéc hiéu chinh
mo hinh bao gém su lwa chon cac bién du bao
thich hop, c6 lién hé rd rang véi cac bién duoc
du bao, dugc hoan thanh nho biéu dd quan hé
va sy phan tich twong quan. Két qua dugc thé
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hién & bang 1.
Bang 1. Lva chon cac bién du bdo sir dung cho hiéu chinh mé hinh SDSM

Bién duoc du bio Bién du bio H¢é sb twong quan | Partial R | P value
Nhiét d6 cao nhat | Mean sea level pressure -0,720 -0,009 0,3655
Surface meridional velocity -0,769 -0,105 0,0000
Surface divergence 0,757 0,042 0,0000
Surface specific humidity 0,737 0,204 0,0000
Surface specific humidity 0,713 0,162 0,0000
Nhiét do thép nhit | Mean sea level pressure -0,749 0,015 0,1646
Surface meridional velocity -0,707 -0,273 0,0000
Surface vorticity 0,673 -0,018 0,0879
Surface specific humidity 0,807 0,366 0,0000
Mean temperature at 2m 0,767 0,224 0,0000
Mua 500 hPa zonal velocity -0,194 0,000 0,5634
500 hPa vorticity 0,236 0,110 0,0000
500 hPa wind direction 0,158 0,057 0,0000
Relative humidity at 500 hPa 0,268 0,113 0,0000
Relative humidity at 850 hPa 0,192 0,128 0,0000

Vi viée su dung cac bién du bao, chuc nang  va s€ dugc sir dung cho vi¢c ki€ém dinh mo6 hinh
chuyén doi dugc tao ra cho moi bién dugc du bdo  va tao ra céac kich ban khi hau trong tuong lai.

Minimum Temperature, *C

Surface specific humidity

Hinh 2. Biéu do quan hé giita nhiét @ thdp nhdt ngdy va dé am ddc trung bé mdt

¢. Kiém dinh m6 hinh SDSM hinh nay da duogc kiém dinh lai dua trén liét sd
M6 hinh SDSM da dugc hi€u chinh dya trén  li¢u tir 1986-2000.
liét s6 lidu quan tric tir nim 1971-1985. Mo
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Hinh 3. Két qua kiém dinh mé hinh SDSM theo sé liéu tram khi twong Yén Pinh: (a) gid tri trung
binh théng cia nhiét do cao nhdt ting ngay trong thang, (b) gid tri trung binh thang cia nhiét do
thap nhdt tirng ngay trong thang; (c) tong lwong muwa thang

d. Dy doan diéu kién khi hau cho twong lai 2070s (2041-2070), 2090s (2071-2099) va so sanh

Str dung mé hinh SDSM da dugc kiém dinh @ véi giai doan nén 2000s (1971-2000) dé xac dinh
du doan khi hau ving Yén Pinh theo cac kich ban  nhitng su bién dbi c6 thé xay ra. Két qua dugc thé
A2 va B2 cho cac giai doan 2040s (2013-2040), hi¢n trén hinh 4, 5 va 6.
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Hinh 4. Két qua di dodn gid tri trung binh thang ciia nhiét d cao nhdt tirmg ngdy trong thang: (a)
theo kich ban A2; (b) theo kich ban B2
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Hinh 5. Két qua duw dodn gid tri trung binh thdng cia nhiét dd thdp nhat tirng ngdy trong thang:
(a) theo kich ban A2; (b) theo kich ban B2
Hinh 4 va hinh 5 cho thdy dén nim 2099 thip nhit ngay la 2,67°C va 1,56°C. Nhiét do
nhiét do cao nhét ngay ting binh quan 1,61°C  ting it nhét vao thang 5 va 6, ting nhidu nhit
theo kich ban A2 va 1,13°C theo kich ban B2, vao thang 10 va 11.
trong khi nhitng con sd tuwong tmg v&i nhiét do
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(b)
Hinh 6. Két qua di dodn lwong mua thang binh qudn: (a) theo kich ban A2; (b) theo kich bin B2

Theo hinh 6, su thay ddi luong mua bién a. Hi€u chinh mo6 hinh AquaCrop
dong 16n theo tung thang trong nam. T thang 1 M6 hinh AquaCrop da dugc hi€u chinh dua
dén thang 8 luong mua c6 xu thé ting voi ca 2 trén két qua thi nghiém (TN) trén cdy laa tir nim
kich ban trong khi tir thang 9 dén thang 11  2006-2009 trong diéu kién dii phan, du nudc,

lwong mua lai ¢6 xu thé giam. khéng sau bénh va con trung; két qua moé phong
4.2. Dy doan ning suit lda duéi anh (MP) cho dit liéu diu ra gdbm NS lga, sinh
hwong caia BDKH khoi,...

Bang 2. Két qua hiéu chinh mé hinh AquaCrop

TT | Nam TN | Giéng lia TNNangl\j[‘;at ta‘ﬁif? o] Sai s (%) Ghi ch
1 | 2006 | OMel62 | 3.625 | 3.725 | 0.100 276 |VuHeThu
> | 2007 | OMel62 | 3.778 | 3.59 | -0.188 498 |VuHe Thu
3 | 2008 | OMS5472 | 4071 | 3.939 | -0.132 324 |Vu Thu Pong
4 | 2009 | OMs472 | 3901 | 3,788 | -0.113 290 | Vu Thu Dong

Béng 2 cho thdy sai sd giita ning sudt MP va  va -4,98%, d6i v6i giong lia OM5472 1a -3,24
ning suat TN ddi vé6i gidng lia OM6162 122,76 va -2,90%, déu nhé hon 5%. Nhu vdy bo thong
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s6 nay co thé chap nhan dugc dé du doan ning
suat laa cho tuong lai.

b. Két qua dw dodn NS lia trong twong lai

Sau khi xac dinh dugc by thong s6 cua mo
hinh AquaCrop, tién hanh mé phong NS lua
trong diéu kién BDKH (ting nhiét do, thay doi
lwrong mua va ting nong d6 CO,) theo cac kich
ban A2 va B2 cho céc giai doan 2040s, 2070s va
2090s; v6i gia thiét cay lta duoc bon du phan,
tudi di nude theo nhu cau, khong chiu thién tai
va sau bénh.
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Hinh 7. Ning sudt liia thi nghiém va nang sudt
ltia mo phong cho mo hinh AquaCrop da hiéu

chinh
Bang 3. Du dodn NS lua trong twong lai va so sanh voi nam 2006 (vu He Thu) va nam 2008 (vu
Thu Dong)
Ning suit Ia (tAn/ha) Su thay ddi ning suat lua (%)
.. Kich ban A2 Kich ban B2 Kich ban A2 Kich ban B2
Giai doan
He Thu He Thu He Thu He Thu
Thu Pong Thu Dong Thu Dong Thu Dong
Thi
nghiém 3,625 4,071
2013-2040 | 4,009 4,639 3,856 4,180 11% 14% 6% 3%
2041-2070 | 4,439 4,781 4,202 4,484 22% 17% 16% 10%
2071-2099 | 4,864 4,901 4315 4,646 34% 20% 19% 14%
Trung binh | 4,437 4,774 4,124 4,437 22% 17% 14% 9%
e 40:/0 ® Giai doan 2013 - 2040 téng it hon so voi kICh ban A2, va NS lua vu HT
2 :;; e aeell  cling tdng nhiéu hon so véi vu TD. Dén cudi
3 o giai doan 2071-2099, NS lta vy HT va TD lan
2 27 luot ting 19% va 14% so véi hién tai.
% Co thé théy ring dbi voi ving nghién ciru,
§ 5% 1 néu chi xét cac tac dong cua su tang nhiét dJ, su
Ll [R— e = —— thay doi luong mua va ting néng d6 CO, theo
Kich bin A2 Kich bin B2 cac kich ban A2 va B2 thi BDKH c¢ thé khong

Hinh 8. Si thay doi nang sudt hia trong tiwong
lai so voi nam 2006 (vu He Thu) va nam 2008
(vu Thu Dong)

Biéu db trén hinh 8 cho thay ddi véi kich ban
A2 ning suat lGa ting dang ké ¢ ca 2 vy hé thu
(HT) va thu dong (TP). Pén cudi giai doan
2013-2040 nang suat lta vu HT ting 1én 11%,
va con sd nay 1én dén 34% & cudi giai doan
2071-2099. Trong khi d6 d6i voi vu TD NS lua
tang dong déu hon giira cac giai doan, tir 14%
dén 20%.

D6i vai kich ban B2, NS lua trong tuong tai

de doa dén sy san xuét laa cho dén nam 2099.

Két qua trén hoan toan phu hop véi mot sb
nghién ctru da thuc hién trén thé gidi. Nghién
ctru cta Cruz nam 2007 cho thiy NS cdy trong
tang toi 20% & Pong Nam A trong diéu kién
BDKH [6]. Nghién ctru ctia Parry nam 2004
cling chi ra rang trong diéu kién khi hau tuong
lai, NS Itia & Thai Lan c6 thé tang hodc giam tiy
thudc vao nong do CO, [7].

Bén canh d6, c6 nhitng nghién ctru cho ra két
qua trai ngugc. Nghién cttu ciia Zhai nam 2009
chi ra sy giam NS Ita tir 2 dén 15% do BDKH
[8]. Nhitng thi nghiém & An P dugc cong bd
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boi Sinha nam 1994 chi ra sy ting nhiét do va
giam buc xa cung voi tang lugng may lam giam
su tro bong, dan t6i giam NS lga du ndng do
CO, tang lén [9]. Nhitng nghién ctru tuong tu
gan day ¢ Indonesia va Philippines d xac nhan
nhiing két qua nay.

Nhitng két qua & trén co thé duoc giai thich
boi nhitng 1y do sau:

a. V& co ban, su ting gip d6i nong d6 CO,
c6 thé 1am ting qua trinh quang hop tir 30 dén
100%, tuy thudc vao cac diéu kién méi trudng
khac nhu nhiét d6 va do am [10];

b. Tang ndéng d6 CO, lam gia ting NS tiém
nang cua lda, nhung tic dong ti€u cuc cua su
tang nhi¢t do 16n hon tac dong tich cuc cua su
tang ndng d6 CO, [11];

c. Tang nhiét do va tang lugng mua lam cho
sau bo va con trung sinh san nhanh hon, muc do
tan pha mua mang nhiéu hon, tuy nhién
AquaCrop khong thé MP vén dé nay;

d. Tang ndéng d6 CO, lam gia ting qua trinh
tébng hop Nito tir Cacbon, lam cho cdy sinh
truong va khang sau bénh tt hon, bu lai sy pha
hoai cta dich bénh va sau bénh [12];

e. Su thay d6i ranh gi6i khi hau va phan ving
sinh thai nong nghi¢p do BDKH khong chi tac
dong dén sb luong ctia nhitng loai sau bo, con
tring ban xr ma con 13 nguyén nhan xuét hién
ctia nhitng loai cén trang tir ving khac dén [13];

f. NS Ita bi de doa tai nhitng khu vuc cé
nguy co chiu thién tai nhu han han, bao lut, xam
nhdp man do myc nude bién dang,... ma nghién
ctru nay chwa dé cap dén;

g. Su tang nhiét d6 lam ting bdc hoi va giam
d6 am trong dat, gy bt loi cho qua trinh phat
trién cua cdy lua.

5. KET LUAN

Nghién ctiu du doan NS lua trong tuong lai
duéi tac dong cua BPKH 1a rat can thiét nham

Tai liéu tham khao

cung cip co so khoa hoc cho viéc dé& xuit cac
giai phap thich ung va gidm nhe tic dong cua
BDKH trong nganh néng nghi¢p va an ninh
lwong thuc quéc gia.

Bai bao nay da gidi thiéu két qua nghién ciru
budc dau khi xem xét cic tac dong cua sy ting
nhiét do, thay doi luong mua va tang néng do
CO, dén NS lua tai hé thong tuéi Nam Song
M4, huyén Yén Dinh, Thanh Héa. Két qua cho
thdy ning suit lta vu HT va TD tang lan luot 1a
34% va 20% cho dén nam 2099 véi kich ban
A2. Trong khi d6 nhiing con s6 nay dbi véi kich
ban B2 lan luot 1a 19% va 14%. Tuy nhién &
Viét Nam, theo khuyén cdo cia B6 Tai nguyén
va Moi truong thi trong cac nghién ctru vé
BDKH chu yéu st dung kich ban B2 dé tinh
toan, do d6 bai bao nay chi tap trung dé xuét sir
dung két qua dy doan theo kich ban B2 cho cac
nghién ctru tiép theo.

Trong thuc té tai nhitng khu vuc c6 nhiéu
nguy co vé thién tai nhu bdo lut,... va cac khu
vuc dong bang ven bién d& bi xAm nhap min thi
BDKH gay ra tdc dong ti€u cuc, lam gidm NS
ciy trong trong d6 c6 laa. Tuy nhién dbi véi
mét sd khu vuec it nguy co chiu thién tai va & xa
bién thi tac dong cua BDKH khong hoan toan
tiéu cuc, tham chi con lam gia taing NS lua ¢
mot muc do nhét dinh nhu da trinh bay ¢ trén.
Vi vdy viéc huy dong ngudn luc tmg phod véi
BDKH khong nén dan trdi ma nén tip trung vao
cac vung cd nguy co cao.

Két qua tinh toan cho ving Nam Séng Ma
m&i chi dé cap mot s6 thong sé chinh vé BDKH
nhu ting nhiét do, ting ndng do CO,,... Tuy
nhién van con mot sd yéu td chua dugc dé cap
nhu gid, bao,... dac bi¢t la kha nang dap Ung
nhu cau nuée tudi trong twong lai. Do d6 nhitng
nghién ciru tiép theo can phai tién hanh day du
hon khi c6 diéu kién.
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Abstract:
INITIAL RESULTS OF RICE PRODUCTIVITY PROJECTION UNDER IMPACTS OF
CLIMATE CHANGE IN NAM SONG MA IRRIGATION SYSTEM

Vietnam is one of five countries in the world most influenced by climate change. Climate change
affects many human activities including agricultural activities and food production. Therefore,
plant productivity projection under climate change condition is very important in the future
(especially for rice). The article will provide initial investigation results of rice productivity under
general impact of temperature increases, precipitation and CO; concentration changes in the future
in Nam Song Ma irrigation system, Yen Dinh, Thanh Hoa. Results shows that rice productivity in
summer-autumn and autumn-winter crops are increased by 34% and 20%, respectively, until 2099
in A2 scenario. While those figures in B2 scenario are 19% and 14%.

Keywords: climate change, downscaling, GCM-HADCM3, SDSM, AquaCrop, rice
productivity, Nam Song Ma.
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