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Mai Vin Trinh', Pham Quang Ha', Tingju Zhu® va CS.*

SUMMARY

Study the impact of climate change on cereal crop production in Vietham

Yield of rice, maize and soybean were simulated according to high emission climate change scenarios (A2)
generate by MONRE, ISPL and GISS scenarios using crop grow model WOFOST. Research results showed that
according to MONRE scenario crop yield in 2030 and 2050 decreased in most of agri - ecological zones.
Potential yield decreased differently in different agro - ecological zones and strongly decreased in coastal
zones. There are large differences in water limited yields simulated from dry scenario (ISPL) and wet scenario
(GISS), in which moisture and rainfall are higher in wet scenario, consequently, crop yields are higher. Crop
yields are reduced in dry and MONRE scenarios because of reduction of moisture and rainfall. However,
moisture and rainfall distribution tend to more positive in several agro - ecological zones, growing of crops will
be better and, hence, crop yield also higher. These impacts are very important and should be taken into
account for designing new land use and suitable crop calendars to avoid the damages of extreme events.
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I. PAT VAN DE!

O Viét Nam, trong khoang 50 nam qua, nhiét
do trung binh nim da ting khoang 0,7°C, muc
nude bién da dang khoang 0,20 m. Hién tuong El
- Nino, La - Nina ngay cang tdc dong manh mé
dén Viét Nam. Bién ddi khi hau (BPKH) thuc su
da lam cho cdc thién tai, dic biét 1a bdo, 14, han
han ngay cang 4c liét. Néu nudc bién ding cao
phan 16n dién tich dong bang ven bién Viét Nam
s& bi ngap, trong d6 cdc tinh thugc Pong bang
song Ciru Long s& ¢6 dién tich bi ngdp nhiéu nhét
(Tran Thuc, 2008; MONRE, 2003, 2009).

Thing 6 ndm 2009, sau nhiéu nd lyc cling
cac nha khoa hoc trong va ngoai nudc nghién
ciru vé anh hudng cia BPKH va nudc bién
dang, Bo Tai nguyén va Moi truong (TN &
MT) da ban hanh cdc kich ban vé bién ddi khi
hiu va nude bién ding ¢ d6 phan giai cao hon
trén pham vi cdc viing sinh thdi trong toan quoc.
Cic kich ban chii yéu cung cap cho chiing ta vin
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dé bién doi vé nhiét do, lrgng mua va phan b
mua cho tirng vung sinh thdi cua cic ndm tuong
lai dén nim 2100 trén cdc kich ban phat thai
thap (B1), trung binh (B2, A1) va cao (A2) va
kha ning nudc bién dang tai ving PBSCL va
Tp. H6 Chi Minh & cic kich ban 65, 75 va
100 cm (MONRE, 2009).

Theo uwdéc tinh cia B NN & PTNT
(MARD, 2008) BPKH s& din dén hién tuong
mat dat canh téc, vi du khi nudc bién dang 1m
thi ¢6 thé dén 7% dién tich dit nong nghiép s&
bi ngap va téng san phidm nong nghiép ¢ thé
giam 12%. Ngoai viéc méat dat, di dan, cdc qua
trinh man hdéa, phen hda cling s€ gia tang lam
giam nang suét va san lugng cdy trong. Céc hién
twong ngdp lut, han han va bao to s& gia tang.
Nhiéu nha khoa hoc tinh todn va cho thiy ning
suat lia mia s& giam khoang 3 - 6% vio nim
2070 so vai giai doan 1960 - 1998. Vi lda xuan
thi hdu qua cé thé nghiém trong hon, dac biét ¢
mién Bic va ning suat c¢6 thé giam dén 17% vao
nam 2070 con & mién nam c6 thé giam dén 8%.
Ning suat ngd xudn c6 thé giam dén 4% & mién
Trung va 9% & mién Nam. Trong khi d6 tai mot
s6 viing mién Bic BPKH c6 thé s& c¢6 tac dung
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tot 1én vi ning suidt ngd c6 thé ting dén 7%
(Nguyén Van Viét, 2005).

Pé kiém ching lai cdc nghién ctru di cd.
dé gitip cho Nha nudc ¢6 cdi nhin ding muc vé
anh hudng cé lgi va bat loi cua BDKH dén san
xuét mia vu tai Viét Nam ching t6i tién hanh
nghién ctru anh huéng cia BDKH dén san xudt
ciy lda, ng6 va dau tuong trén cdc vlng sinh
théi cua ca nudc.

IL. PHUONG PHAP NGHIEN CUU

Nghién ctru duge tién hanh theo cdc bude:
Lua chon kich ban, lya chon md hinh, lwa chon
déu vao, hiéu chinh md hinh va hoan thién md
hinh dé ¢6 két qua tinh toan chudn xdc. Cac budc
nghién ctru dugc md ta nhu sau:

1. Kich ban BbDKH

Trong nghi€n ctu nay, 3 loai kich ban
BDKH dugc dp dung nghién ctru va chiing dugc
mo ta nhu sau:

- Kich ban cua By TN & MT & muec phdt thdi
cao A2

Can cur vao kich ban BBDKH ciaa B TN
& MT (MONRE, 2009) kich ban géc A2 (dugc
mo ta 1a thé gidi khong ddng nhit, cdc qudc gia
hoat dong doc lap, tu cung tir cap; dan sb tiép tuc
tang trong thé ky 21; kinh té phat trién theo dinh
hudng khu vuc; thay doi vé cong nghé va toc do
tang truong kinh té tinh theo dau ngudi cham).
Céc chi tiéu thay doi vé& nhiét do va luong mua
duoc trinh bay trong bang 1.

Bang 1. Mirc 1ang nhiét dg trung binh nam (°C) va mike thay doi lieong muea nam (%)

so voi thoi ky 1980 - 1999, kich ban phdt thai cao (A2)

Nhiét do Lwong mwa
Vung

2030 2050 2070 2100 2030 2050 2070 2100
Téay Béc 0,8 1,3 2,0 3,3 2,1 3,7 5,6 9,3
Béng Béc 0,7 1,3 1,9 3,2 2,2 2.8 5,7 9,3
Ddng bing Béc Bo 0,7 1,3 1,9 3,1 2,3 38 6,1 10,1
Béc Trung Bo 0,9 1,5 2,2 3,6 2,3 3,7 59 9,7
Nam Trung B¢ 0,5 1,0 1,5 24 1,0 1,7 2,5 4,1
Tay Nguyén 0,5 0,8 1,3 2,1 0,4 0,7 1.1 1,8
Nam Bo6 0,5 1,0 1,6 2,6 0,4 0,7 1,2 1,9

Ngudn: Trich tir MONRE (2009).

S6 liéu khi tuong dugc quan tric tai 25
diém trén cdc ving sinh thdi nong nghiép (3
diém trén mdi ving) tir 1970 - 2007 (mién Bic)
va 1978 - 2007 (mién Nam). Mdi diém dai dién
cho mot tiéu viing trong viing sinh thai 16n dugc
xac dinh theo phuong phip da gidc Thiesen
(hinh 1 bén trai).

Mudi bén kich ban BBKH duwoc thu thap
v6i dai s6 lidu tir 1971 - 2070. Sau khi tinh todn
va so sdnh cdc gié tri cua cac chi s chi s6 am,
chi s6 khd va d6 am giita cdc kich ban ching

duoc xép hang theo thu ty tu rat kho dén rat uét
(Tingju, 2009). Kich ban kho hay uét 12 do ché
d6 nhiét, ché d6 mua, d6 4m cta moi truong.
Trong sd 14 kich ban nay 2 kich ban dai dién
cho cuc tri khdé (ISPL) va cuc tri uét (GISS)
dugc chon lam dau vao cho qué trinh tinh toan.
C4c chi tiéu khi hau ctia méi kich ban dugc do
va tinh todn cho 114 diém theo md hinh BDKH
(hinh 1, bén phai).
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- Kich ban khé (Institut Pierre Simon Laplace - ISPL) va kich ban wot (Goddard Institute for

Space Studies - GISS)

Hinh 1. Ban d6 25 diém khi hdu ciia kich ban MONRE A2 (trdi) va ban d6 114 diém
ctia 2 kich ban khé (ISPL) va w6t (GISS)

2. Tinh toan niing suit cay tréng theo cac kich
bian BDKH

Niang suat lia, ngd va dau twong dugc tinh
todn bang moé hinh WOFOST (Boogaard er al..
1998) cho cdc nam 2030 va 2050. B6 chinh xac
cia m6 hinh WOFOST @3 dugc kiém dinh, hiéu
chinh theo (Mai Van Trinh va Tran Xuan Dinh,
2005) va IRMLA (2005). Giéng st dung la
nhitng giéng trong pho bién trong thoi gian cua
giai doan tham chiéu (1980 - 1999), giéng lia
Khang dan dai dién cho mién Bic va mién Trung,
giong IR72 cho mién Nam, ngd LVNI0 va dau
tuong DT84 sir dung chung cho tit ca cic ving
sinh thai trong ca nudc.

Trude hét nang suit tiém ning va ning suit
bi han ché nuée cua lia xuan, lda mua, ngd xuin
va ddu tuong duoc md phong cho diéu kién khi
hau thuc té quan tric tai 25 tram trong giai doan
1980 - 1999 dé 1am nang suét tham chiéu. Sau d6
céc loai ning suét ciy trong nay tiép tuc duoc
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tinh todn theo 3 kich ban (MONRE - A2, ISPL va
GISS). Su thay ddi ning suat cay trong dugc so
sdnh gifta nang suat cua 3 kich ban tai thoi diém
2030 va 2050 so véi nang suat tham chiéu trong
giai doan 1980 - 1999.

L. KET QUA NGHIEN CUU
1. Dién bién ning suit tiém niing theo khong gian

Vi céc kich ban BDKH dugc mo phong cho
25 diém quan tric trén toan qudc dbi véi kich ban
MONRE va cho 114 diém cta kich ban ISPL va
GISS (hinh 1). Tai mdi vi tri d&u c6 su thay dbi
vé& céc yéu té thoi tiét nhu ting 1én hay giam di
ciia cdc yéu t6 nhiét do, 4nh sang, luong mua hay
tbc do gi6. Tai nhiéu vi trf nhiét do, lugng mua
ting 1&n hoic giam xudng din dén c6 sy thay ddi
ngugc chiéu gifra cac diém, dic biét cac diém c6
diéu kién dia hinh va viung sinh thdi khic nhau.
Két qua tinh todn ning suét ciy trong theo khong
gian ciing thé hién rat rd ning suét ciy trong 12
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két qué cua su bién dong cdc yéu to khi hau. Tai
cidc diém cuc Béc, dic biét 1a Tay Bac thi tiém
nang ndng sudt rat cao trong khi tai cic vung ven

»

h

.

bién DBSH, Bic Trung B thi ning suat lai
khong cao, tham chi lai gidm manh.

b) LX_Khé 2050
NS min = 3,58 tan/ha

a) LX_Khd 2030 ]
NS max = 8,99 tan/ha

NS min = 4,06 tan/ha

NS max = 9,26 tdn/ha

¢) LX_U6t 2030
NS min = 4,08 tan/ha
NS max = 11,17 tAn/ha

d) LX_U'6t 2050
NS min = 3,44 tn/ha
NS max = 9,62 tdn/ha

v

Hinh 2. Nang suat tiém nang cua lia xudn tinh todn theo kich ban ISPL trong nam 2030 (a)
va 2050 (b) va kich ban GISS trong nam 2030 (c) va 2050 (d)

C6 sy thé hién rt 13 va c6 nhidu khdc nhau
vé ning suét gitta 2 kich ban. Nang suat cuc dai
¢6 thé dat duoc ¢ kich ban uét (c va d) va nang
suét trung binh 16n hon & kich ban khé (a va b).
O kich ban kho thi nang suat ving Bac va Nam
Trung B6 thép (biéu hién cua nhiét do cao, luwgng
mua giam theo hudng cuc doan) thi ¢ kich ban
wdt ning sudt lai ting & cdc viing nay do cdc hién
tuong khi hau cuc doan khong gay gt lam.

2. Ning suat tiém ning va sy suy giam ning
suit do BDKH

Két qua bang 2 cho thdy hau hét nang suat
lda déu bi giam vao cdc nim 2030 va 2050 (trir
Podng bang song Ciru Long va Pong Nam B6 ¢6
nang sudt lda tang & 2 kich ban kho va kich ban
udt). Néu so sanh gitta 3 kich ban thi ning suét
lda ¢ kich ban cia B6 TN & MT ¢6 sy suy giam
12 nho nhat va tuong dbi ddng déu, hai kich ban
con lai d& ¢6 sy suy giam ning sudt manh. Vi
nang suét tiém nang, (tinh tir nguon nhiét do va
anh sang) nén khéng danh gia dugc anh huong
cua kich ban uwdt va kich ban khd. Tuy nhién
trong trudong hop tinh cdc loai nang suat han ché
do nudc thi sy phu thudc vao dac tinh udt cua
kich ban rét 1én. S liéu tinh todn ciing cho thiy
sy suy gidm ning suit trong giai doan truéc nim

2030 1a rat 16n. Ning sudt suy giam trong giai
doan 2050 nhé hon nhiéu, su suy giam ciing khéc
nhau & ting ving sinh thai do ¢6 su thay ddi vé
diéu kién thoi tiét khi hau khdc nhau.

Ning suat ngd va dau twong (bang 3) giam
vao nhitng nam 2030 va 2050. Tuy nhién mic do
suy giam cua 2 loai ciy nay cé khic hon. Vi cay
ngd, ning suat suy giam manh hon & hai kich ban
ISPL va GISS va gidam manh trong giai doan hién
tai dén nam 2030 va giam it hon trong giai doan
2030 - 2050. Suy giam ning suat & kich ban ciia
B6 TN & MT chi bang khoang mét phan mudi so
véi hai kich ban ISPL va GISS.

Ning sut ddu tuong con ¢6 xu huéng ting
tai cdc ving Pdng bang song Hong va Bic Trung
B6 theo kich ban ISPL nhung hiu hét ning suat
dau lai bi giam trong cac kich ban GISS va B¢
TN & MT. Sy suy giam ning suét dau trong kich
ban cia B6 TN & MT la rét nho, téi da 1a - 250
kg/ha tai TAy Nguyén trong khi su suy gidm nang
sudt lai rat 16n & kich ban GISS, dao déng tir 26
dén 61% so véi nang suét tham chiéu giai doan
1980 - 1999. Diéu nay hét sic quan trong trong
viéc xdc dinh co cdu giong ciy trong va mila vu
thich hop dé trdnh su mét ning suat ciy trong do
BDKH giy ra.
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3. Swr suy giam ning suét do han ché nwéc

Véi lda xudn, ning sudt giam manh & kich
ban kho (ISPL) va kich ban B TN & MT nhung
lai tang & kich ban udt (GISS) vi trong kich ban
kho va kich ban MONRE thi ngoai viéc nhiét do
tang 1én, lwong mua con bi giam di trong mua
kho (ké ca vu xudn) dan dén nudc bi thiu va anh
huong dén nang suat cdy trong. Trong khi dé
trong kich ban wét thi lwgng mua va do am khong
khi cao hon, su thiéu nudc xay ra yéu hon, tic
d6ng suy giam ning suat ciing nhe hon. Trong vu
miia, hiu nhu lugng nude mua dép Gmg du cho sy
sinh treong va phét trién cua cAy trong nén sy
suy giam ning suat do thiéu nuée 1a khong 16n
lam. Tuy nhién tai cdc ving Pong Bic, Bic
Trung Bo va Tay Nguyén dbi véi kich ban uét va
MONRE s¢ bi giam dang ké lugng mura nén ning
sut van bi suy giam manh. Véi cdy ngd thi ning
suat trong kich ban kho s& ting nhe & céc ving

DBSH, SCL, PNB va Tiy Bic tir nay dén nam
2030 nhung sau d6 bi giam, giam manh nhat 13 &
dong Bic va Tay Nguyén. Ddi véi kich ban udt,
ning suat chi bi giam & Dong Béc va Bic Trung
B¢ (giai doan 2050) do lwgng mua giam.

Tuy nhién, nang suat & hau hét cdc viing sinh
thdi déu bi giam vdi kich ban MONRE. Véi dau
twong, su thay d6i vé am do va luong mua cua
kich ban uét rat phit hgp cho sy sinh truong phat
trién cta ddu twong va tang nang suit dau twong
rat manh. Tai mot s6 ving nhr PBSCL, Pong
Nam B¢, T4y Bic (giai doan 2050), Bic Trung
B6 su thay ddi vé 4m do va lwong mua ciling
thuan loi hon v ting ning sudt ddu tuong 1én
dén trén 2500 kg/ha. Ddi véi kich ban MONRE
thi & PBSH, Tay Bic va Nam Trung Bo sy thay
dbi Am d6 va phan bd mua 12 thuan 1oi hon cho
su sinh truong phat trién cua ddu twong va ting
nang suat dau.

Bang 2. Ning sudt tiém ndng cia liia xudn va liia mia (kg/ha) ¢ giai doan tham chiéu 1980 - 1999,
cdc nam 2030 va 2050 trong cdc ving sinh thdi nong nghiép khdc nhau

NS Kich ban ISPL Kich ban GISS Kich ban MONRE
Vung Tha’m NS (kg/ha) Mirc giam NS NS (kg/ha) Mirc giam NS NS (kg/ha) Mcrc giam NS
st c(:lg)u 2030 | 2050 | 2030~ | 2050- | 5430 | 2050 [2030-|2050-| 5930 | 2050 | 2030- | 2050-
TC TC TC TC TC TC
Lua xuan
DPBSH 10403 | 8232 | 8011 | -2172| -2392| 7210 | 6779 | -3194 | -3625| 10184 | 9670 -219 | -734
DBBSCL 7544 | 7556 | 7914 12 369 8088 | 7789 544 245 7049 | 6864 -495 | -681
bdng Nam Bo | 7541 8321 8597 780 1057 | 8069 | 7734 529 193 7163 | 6880 -378 | -661
Tay Béc 11636 | 8382 | 8216 | - 3254 | -3420| 10339 | 8807 | - 1297 | -2829| 10930 | 10301 | - 706 | - 1335
bdng Béc 13838 | 8237 | 8175 | -5601| -5663| 9166 | 7924 | -4672| -5914| 13555 | 13294 | -283 | -544
Tay Nguyén 12056 | 7347 | 7168 | -4709| -4888| 8959 | 7861 | -3098| -4195| 11354 | 10826 | - 702 | - 1230
Bic TB 10137 | 7784 | 7010 | -2352| -3126| 8183 | 7202 | - 1953 | -2935| 9870 | 9272 -267 | -865
Nam TB 9525 | 7483 | 7290 | -2042| -2236| 9142 | 7850 -383 | -1676| 9156 8825 -369 | -701
Lua mua
DBBSH 10403 | 9429 | 7708 -975 | -2695| 9240 | 8238 | - 1163 | -2166| 10184 | 9670 -219 | -734
DBBSCL 7005 | 5719 | 5424 | - 1286 | - 1581 | 6433 | 6345 -572 | -660 | 6607 | 6398 -398 | -607
bdng Nam By | 6998 | 5694 | 5599 | - 1304 | - 1399 | 6456 | 6366 -542 | -631 | 6637 | 6501 - 361 - 497
Tay Béc 11636 | 9648 | 7861 | -1988| -3775| 12605 | 11369 | 969 -267 | 10930 | 10301 | -706 | - 1335
Dbéng Bac 13838 | 9778 | 7805 | -4061| -6033| 10898 | 9801 | -2940| - 4037 | 13555 | 13294 | -283 | -544
Tay Nguyén 12056 | 6731 5734 | -5325| -6322| 8174 | 7922 | -3883| -4134| 11354 | 10826 | - 702 | - 1230
Béc Trung Bo | 10137 | 7525 | 6320 | -2612| -3816| 7032 | 6271 | -3104| - 3866 | 9870 | 9272 -267 | -865
Nam Trung B6| 9525 | 6839 | 5722 | -2686| -3803| 8433 | 8129 | - 1092 | - 1397 | 9156 | 8825 -369 | -701
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Bang 3. Ning sudt tiém ndng cia ngd va ddu wong (kg/ha) & giai doan tham chiéu 1980 - 1999,

cdc nam 2030 va 2050 trong cdc ving sinh thdi nong nghiép khdc nhau.

NS Kich ban ISPL Kich ban GISS Kich ban MONRE
Viung Tham chiéu| NS (kg/ha) | Mirc giam NS | NS (kg/ha) | Mirc giam NS | NS (kg/ha) | Mirc giam NS
sinh thai 2030 - | 2050 - 2030 - | 2050 - 2030 - | 2050 -
(TC) 2030 | 2050 | "o Tc | 2030 | 2050 | T Tc | 2030 | 2050 | 7T

Ngo6
PBSH 11144 | 9069 | 8997 | - 2075| - 2147| 8420 | 7978 | - 2724 - 3166 11034 | 10676 | - 109 | - 467
DPBSCL 8249 7696 | 7268 | -553 | -982 | 8172 | 7920 | -77 | -320 | 7871 | 7666 | -378 | -583
PongNambo | 8198 8174 | 7751 | -25 | -448 | 8199 | 7940 1 -258 | 7862 | 7674 | -337 | -525
Tay Béc 11595 | 9211 | 9153 | - 2384 - 244210143 | 9187 | - 1453 - 2408 | 11248 | 10825 | -348 | - 770
Dong Bac 12938 | 9155 | 9143 | -3783| -3795| 9356 | 8610 | - 3582| - 4327 12648 | 12420 | - 290 | - 517
Tay Nguyén 11185 | 8264 | 7969 | - 2921 -3216| 8964 | 8300 | -2220| - 288510810 | 10481 | -374 | - 703
Bic Trungbd | 10754 | 8604 | 8162 | -2150| - 2592 8640 | 7922 | -2114| - 2832 10640 | 10224 | - 114 | -530
Nam Trung bd| 9526 8433 | 8158 | -1093| - 1368| 9138 | 8381 | -388 | - 1145| 9288 | 9071 | -238 | - 454
Pau twong
DPBSH 3980 4311 | 4679 | 332 | 699 | 2499 | 2159 | -1481| -1820| 3932 | 3853 | -47 | -127
DPBSCL 3153 2675 | 2930 | -478 | -223 | 1553 | 1095 |- 1600| - 2058 | 3096 | 2912 | -56 | - 241
pongNambo | 3177 3233 | 2896 | 56 | -281 | 1543 | 1084 |- 1634 | -2093| 3000 | 2985 | - 178 | - 192
Tay Béc 4194 3932 | 4561 | -262 | 367 | 3042 | 2658 |-1151|-1535| 4118 | 3947 | -75 | - 247
Pong Béc 4683 4080 | 4490 | -603 | -193 | 2772 | 2404 | -1911| -2279| 4632 | 4543 | -51 | -140
Tay Nguyén 4191 2762 | 3007 | - 1429| - 1184 | 1911 | 1629 | -2280| - 2561| 4063 | 3941 | - 128 | - 250
Béc Trung bo 3862 4760 | 4583 | 898 | 721 | 1902 | 1812 | -1960| - 2050| 3813 | 3718 | -49 | - 145
Nam Trung bd| 3598 2851 | 3098 | -747 | -500 | 1995 | 1753 |- 1604 - 1845| 3515 | 3395 | -84 | -203
IV. KET LUAN bién d6i khf hau lai t6t 1én va nang suat cdy trong

Tir nhiing két qua nghién ciu chiing tdi c6
mot s6 két luan nhu sau:

Su bién dbi khi hau mac du & kich ban cua
B TN & MT, kich ban kho (ISPL) hay kich ban
ut (GISS) thi sy gia ting vé nhiét do, bién dbi
vé chit luong dnh sang 1a theo huong bét loi cho
su sinh tmong phét trién cta cdy trong, din dén
nang sudt tiém nang bi giam manh.

Su thay ddi vé am do va su phan bo mua cé
anh huong rat manh dén sinh truong phat trién
cua cay tréng. Véi kich ban w6t thi diéu kién do
am va phan bd mua theo hudng tich cuc hon,
sinh truéng phét trién cia cdy trong tét hon va
nang suit cao hon. bdc bi¢t trong mua mua thi
lugong mua trong kich ban udt 1a 16n hon, nang
sut cdy tréng vi thé ciing ting manh hon trong
vu mua. Tuy nhién tai mét ) vung nhé c¢6 sy
thay d6i x4u di ma niang suét ciy trdng ciing bi
giam. Vi kich ban khd va kich ban cua B TN
& MT thi su bién d6i v& 4m d6 va phin bd mua
hau nhu theo hudng xdu di (Am do thip hon,
lwong mua gidm rd rét) lam sinh trudng phat
trién cua cdy trong giam vi ning sudt ciy trong
cling bj giam. Nhung ciing tai mot s6 ving sy

lai tang I€n.
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