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1. Pit van dé

Canh tac lua gay ra phat thai khi nha kinh (PTKNK). Smith & cs bao céo
rang PTKNK ma khong phai dudi dang CO, trong nong nghiép dang ting lén tir
nam 1990 voi ty 1€ khoang 0,9%/nam, trong do phat thai CHy tor canh tac lua
chiém khoang 9-11% or 493-723 Mt CO,,/ndm trén tong phat thai trong nong
nghiép (Smith & cs, 2014). Viéc tinh toan PTKNK thuong theo huéng dan cia
IPCC v6i cac Tier 1, Tier 2 va Tier 3 (Legg, 2021). Trong do, viéc ap dung Tier
3 can dung cac phan mém mé phong tinh toan dé co thé xac dinh céac chién luoc
canh tac phat thai thp trong nong nghiép (Ogle & cs, 2013). Theo hudng dan cta
IPCC, cac qudc gia ap dung cac phuong phap tinh toan can tao 1ap co s dir liéu
vé PTKNK (Tubiello & cs, 2021; Tubiello & cs, 2013). PTKNK cling c6 thé duoc
danh gia dwa vao co s dir liéu khi quyén toan ciu EDGAR cua Trung tim Hop
tac nghién ctiru Chau Au (Crippa & cs, 2021).

Céc nghién ctru qudc té cho thay viée tinh toan PTKNK trong san xuat lta
thuong dira vao Tier 1 va Tier 2 trong d6 PTKNK duoc tinh bang cach nhan dién
tich trong lta voi hé sd phat thai chung (Tier 1) hodc hé s6 phat thai qudc gia
(Butterbach-Bahl & cs, 2022). Piéu nay giup danh gia su khic nhau giita cac hé
théng canh tac lua (dwa vao mua hay tuéi tiéu) va quan 1y (nhu vé lugng rom ra
va phan bon). Trén co s tinh toan, Richards & cs (2015) bao céo rang vao nim
2010, canh tac lua dong gop vao 2,2% phat thai khi nha kinh ngudn gbc nhan tao
& Trung Qudc; 14-16 va 44% & Viét Nam va Philippines. Ddi véi Viét Nam, két
qua nghién ctru ctia Carlson & cs (2017) cho thay cac Pong bing song Hong va
Pdng bang song Ciru Long (PBSCL) c6 thé dong gop 10% CH, vao tong PTKNK
tir canh tac lda toan cau. Tuy nhién, viéc danh gia PTKNK tuy thudc vao cong
nghé tinh toan. Viéc ap dung Tier 1 va Tier 2 ¢6 thé gidi han trong viéc tim hiéu
PTKNK bién d6i theo mua vu vén lién quan dén cac yéu t6 quan 1y dong rudng
va dic diém méi trudng nhu dat nudc; tir d6, gidi han viée tim kiém céc giai phap
giam thiéu PTKNK (Butterbach-Bahl & cs, 2022). Sau khi 4p dung mé hinh hoa,
Kraus & cs (2022) nhan thdy viéc 4p dung cac mé hinh sinh dia héa theo Tier 3
tang 1én, tir 6 c6 thé gitp nghién ctru anh hudng cua viée thay doi quan 1y dat
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dén phat thai. Butterbach-Bahl & cs (2022) d4 4p dung m6 hinh LandscapeDNDC
(Kraus & cs, 2015) dé danh gia vé PTNKN trong canh tac la va phat hién phat
thai CH4 and N,O trong cac hé théng canh tac lua ¢ Viét Nam mang tinh mua vu
voi lugng phat thai CHs va N,O vao khoang 2600 Gg CHs/mam va 42 Gg
N>O/nam.

Tong quan tinh hinh & Viét Nam cho thay nghién ctru vé PTKNK cha yéu
tap trung vao do dac. Két qua nghién ctru ctia Thuan & cs (2022) cho thay hé sb
phat thai CH4 ¢ BPBSCL vao khoang 1,92kg/ha/ngay, cao hon trong nhém Dong
Nam A va toan cau ddi véi canh tac laa. Ngoai ra viéc tudi kho xen k& gitip giam
CH, hang nam xudng (-51%) khi so sanh v6i ngap lii lién tuc. Két qua nghién ciru
& Thai Binh cho thay phat thai CH; & vu xuan ting, sau d6 do thay doi ché do
nuédc da dan dén luong phat thai CH, thay d6i (Chu & cs, 2020). Nghién ctru nay
cling cho thay phat thai dat tdi da trong giai doan dé nhanh -lam dong (28mg
CH./m%gi®) va phat thai N,O cao nhét vao thoi ky trd bong (0,4mg N,O/m?/gio).
Phat thai CH, trung binh tai 5 tinh dong bang séng Hong bao gdm Hai Phong,
Thai Binh, Nam Dinh, Hai Duong va Ha Noi dao dong 39,5 mgCH,/m?/gio- 61,3
mgCH4/m?/gi¢ (Thanh & cs, 2012). Trong ap dung mo hinh héa, m6 hinh DNDC
trong tinh toan PTKNK canh tac lta nudce tai thi tran Thinh Long, Nam Dinh da
woc tinh phat thai CH, va N,O qua cdc nam 6 thi tran Thinh Long c6 phat thai
tang dan trong giai doan 2015 — 2017 vao khoang 781 kg/ha/vu ddi voi vu mua
va trong vu xuan la 534 kg/ha/vu ndam 2017 (Trang & cs, 2020). Trong nghién
ctru & An Giang, két qua nghién ctru viéc ap dung ngap kho xen k& va ap dung
phan dam theo bang so mau 14 cho ning suét laa cao hon 0,6-0,9t/ha véi loi nhuan
cao hon 8-13 triéu déng/ha va CH, phat thai thap hon 19-31% so v6i md hinh ddi
ching (Tin & cs, 2012). Qua ap dung Hudng dan vé kiém ké PTKNK cua IPCC,
viéc chuyén doi tir trong lta sang cay trong khac c6 thé giam duoc khoang 2,9
triéu tn CO; td vao nam 2020 va 3,5 triéu tan CO; td vao nim 2030 so véi nim
co s¢ 2014 (Huong, 2020).

Céc nghién ctru trén cho théy viéc tinh toan khi nha kinh & Viét Nam chu
yéu dua vao thu mau hién truong va thu mau dai dién dé du doan hé s6 PTKNK
nén viéc xac dinh co s& khoa hoc cua viéc PTKNK trong canh tac laa con nhiéu
han ché va tir 6 han ché viéc tbi uu hoa nang suat lua va giam PTKNK. Mic dau
viéc ap dung mo hinh sb c6 thé gitip xac dinh dugc co sé khoa hoc vé cac yéu td
anh huong dén PTKNK theo thoi gian ciing nhu gitp dat dwge muc tiéu Tier 3
theo hudéng dan caa IPCC nhung vi¢c nay van con han ché & Viét Nam do thiéu
cong nghé tinh toan va nhan lyc. Chung ta biét rang canh tac laa lién quan dén
hoat dong quan 1y canh tac cing vé&i cac bién dong cia yéu td moi trudng theo
thoi gian nén dé c6 co sé khoa hoc trong danh gia va tdi wu hoa canh tac hudng



dén giam thiéu PTKNK trong canh tac laa thi can ap dung cong nghé sb dudi dang
cac mo hinh toan.

Mic dau trong laa gop phan dam bao an ninh lwong thyc toan ciu nhung
cling phat thai lugng 16n KNK tir d6 dat ra nhu cau cép thiét vé dat duoc muc tiéu
kép vé duy tri hiéu qua san xuét laa cing v&i phat thai thap trong linh vuc nay.
Pé dat dugc muc tiéu kép nay thi can ¢6 cong cu tinh toan danh gia hiéu qua san
xuat la va phat thai KNK cta né. Tuy nhién, viéc danh gia PTKNK & Viét Nam
gip kho khian 1a thiéu dit liéu vé thong tin quan 1y ddng rudng va diéu nay co thé
lam cho két qua tinh toan PTKNK thiéu chac chan. Tir d6, dat ra nhu cau cip thiét
khoa hoc trong nghién ctru vé co s khoa hoc tdi uu héa muc tiéu kép vé ning
suat lta va giam PTKNK dé hd trg thuc thi chinh sach lién quan dén PTKNK
trong nong nghi¢p. Trong do, hai cau hoi quan trong dugc dat ra nhu sau:

- Do nhay cua cac yéu to6 mdi trudng trong viéc anh huong dén phat sinh
khi thai methane nhu thé nao?
- Chung déng gop anh hudng nhu thé nao dén phat thai methane?
2. Phwong phap nghién ctru
Phuong phép 4p dung trong nghién ctru ndy 1a dya vao cac co ché phan tng
trong dat theo md hinh LandscapeDNDC (Kraus & cs, 2015) dé mo phong
PTKNK vé1 budce thoi gian 1a 1 ngay. Qua trinh nghién ctru dugce thuc hién qua
cac budc nhu sau:
« Budc 1. Xac dinh cin dudi va cin trén cta 3 yéu td méi truong dat quan
trong canh tac laa la pH, nito hitu co (Norg), carbon hitu co (Corg) (Bang

).

Bang 1. Bién do dao déng ciia cdc yéu té pH, Nito hitu co va Carbon hitu co

trong dat
Gid tri 0 Nito htru co Carbon htru
' P (kg/ha) co (kg/ha)
Nho nhét 6 0,0016 0,011
Cao nhat 8 0,0037 0,015

« Buéc 2. Dung ngon ngit 1ap trinh két ndi phan tich do nhay Morris va
FAST véi véi mé hinh LandscapeDNDC c6 hiéu ning t6t doi véi canh tac
laa (chi s6 RRMSE phat thai methane ctia ca mua <2%)



Bude 3. Phan tich d6 nhay cac yéu tb6 méi truong dung phuong phap
Morris (365 lan chay mé hinh) va Fourier amplitude sensitivity test
(FAST) (300 lan chay)

2.1. Phuwong phap phan tich Morris

Nghién ctru nay dung phuong phap Morris c6 tinh sang loc. Trong do, xac
dinh cac yéu t6 anh hudng qua chi sd trung binh p va do 1éch chuan ¢ nhu sau:

- (mu) (anh hudng thiét yéu trung binh) di voi tac dong tong thé. Gia tri

1 cang cao cho thay cac tham sb c6 tac dong tong thé 16n dén phat thai khi
methane va nhu vay do nhay lon

o (sigma, do léch chuén) ddi véi cac anh huong: o cao chi thi cho anh
huong cua yéu t 1a khong tuyén tinh hodc co tac dong co ¥ nghia dbi véi
phat thai

Y nghia:

1 cao, o thap: tac dong manh tuyén tinh d6i voi phat thai, cho thiy quan
trong va co thé du doan duoc

1t cao, 6 cao: c6 anh hudng nhung tic dong thi phuc tap (khong tuyén
tinh hodc tuong tac)

u thap, o cao: it anh hudng dén phat thai.

u thip, o cao: phi tuyén tinh va anh hudng tuong tac nhung tac dong tong
thé thap.

Luuy:

So sanh do nhay gitta cac yéu td khong hoan toan néi dén sy dong gop
ctia mdi yéu t6 d6i voi phat thai

Hiéu qua tinh toan: yéu cau it 1an chay mé hinh hon phwong phap khac
nhu FAST.

Sang loc: Xac dinh duoc cac yéu to quan trong dé tap trung vao.

2.2. Phuong phap phan tich FAST

Nghién ctru nay ap dung phuong phap phan tich FAST (Fourier Amplitude
Sensitivity Test) dé danh gia do nhay tong thé cta cac yéu td anh huéng dén phat
thai khi methane. Tir d6 dong thoi giap danh gia tinh bat dinh vé anh hudng cua
cac yéu té moi trudng dén phat thai khi methane. Nguyén 1y ctia phuong phap
phan tich 13 phan tach pho bién dong tir d6 giup xac dinh muc d6 dong gbp cua
cac yéu tb moi trudng dén phat thai.

Quy tic van hanh cia phuong phap 1a tao 14p khong gian ma tran dir liéu
bao gdm bién dong ciia cac tham sd va tir d6 xac dinh duong chu ky 13p lai thay
vi 4p dung ldy miu ngiu nhién nhu dbi v6i phuong phap Morris. Do d6, nod gitp



xac dinh dugc d6 nhay va dé xac dinh duong cong c6 tinh chu ky hon la diém tu
do tir d6 cai thién dugc hi€u qua phan tich.

3. Két qua
3.1. Két qua phan tich @6 nhay Morris

Két qua phan tich dung phuong phap Morris véi 364 1an chay mo hinh cho
thay trong cac yéu t6 Nito hitu co trong dat c6 anh hudng quan trong hon so voi
cac yéu td khac ddi véi phat thai khi methane (Bang 2).



Bdng 2 Két qua phan tich dé nhay

*

i U c

pH -0.11 1.96 13.32
Norg 79.95 79.95 20.44
Corg -18.52 26.72 24.74

Viéc tang luong N hitu co trong dat co thé 1am giam phat thai methane.
Pong thoi, ting pH hodc C hitu co dat ciing c6 thé lam giam phat thai methane.
Trong cac tham sd N hitu ¢6 vai trd quan trong, ké dén 1a C va pH (Hinh 1). Trong
d6, cac tac dong do N va C trong dét co sy dong gdp quan trong clia qué trinh
tuong tac.
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Hinh 1 B nhay ciia yéu té pH, N hitu co (Norg) va C hitu co' (Norg)
3.2. Phan tich d¢ nhay FAST

Mic dau qué trinh sang loc yéu t6 anh hudng theo phuong phap Morris co
thé cho thay cac yéu t6 c6 anh huong quan trong dén phat thai khi methane trong
canh tac lta. Nhung c6 gidi han trong viée xem xét vai trd dong gop cua timg yéu
t6 d6i voi viec phat thai. Két qua phan tich dung phuong phap FAST cho thay vai
tro dong gdp cua pH, N hiru co va C hitu co trong dat trong phat thai (Bang 3).
Trong d6 N ¢6 vai trd quan trong nhét.



Badng 3 Két qud phan tich dé nhay FAST déi véi pH, N hitu co va C hitu co

trong dat
Yéu t6 moi truong  Bac 1 Téng cong
pH 0.007 0.07
Norg 0.84 0.89
Corg 0.08 0.09

Khi phan chia tac dong chinh va tac dong twong tac. Két qua cho thay, Nito hitu
co trong dat co vai trd quyét dinh 16n dén phat thai khi nha kinh trong canh tac
lta va la tdc nhan anh hudng chinh trong khi pH va C hitu co anh huong trong

su tuong tac (Hinh 2).
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Hinh 2 Yéu t6 anh huedng chinh (main effect) va anh hiedng twong tdc
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4. Két ludn

Céc yéu to méi trudng cd dd nhay khac nhau trong viéc anh huong dén
phat thai methane trong canh tac lta, trong do, Nito hitu co 13 yéu t6 co do nhay
cao can quan tam. Do sy thay d6i luong Nito hitu co trong dat c6 thé lam thay
d6i luong phat thai khi nha kinh nén viéc can thiép vao yéu té nito ¢ thé gitp
giam thiéu phat thai methane. Viéc phén tich do nhay cua cc yéu to méi truong
c6 thé giup tao 1ap phuong an phu hop trong viéc mé hinh héa Tier 3 tir d6 giup
giam thiéu methane trén thuc té canh tac laa. Pé c6 thé danh gia toan dién va
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tim phuong phap ti uu dé giam thiéu phat thai methane thi can thuc hién phan
tich thém nhiéu y€u t6 anh hudng khac theo loai hinh canh tac lta va giai doan
nhu mua, nam va pha sinh truéng.

Théng tin hd tro: Nghién ctru nay duoc tai trg boi Pai hoc quc gia Tp. HCM
(PHQG-HCM) trong khudn khd Dé tai ma sé PA2026-16-01 va duogce sy hd tro
cua Vién Cong nghé Karlsruhe, Purc

Tai liéu tham khao

Butterbach-Bahl, K., Kraus, D., Kiese, R., Mai, V. T., Nguyen, T., Sander, B. O.,

. & Werner, C. (2022). Activity data on crop management define

uncertainty of CH4 and N20O emission estimates from rice: A case study of
Vietnam. Journal of plant nutrition and soil science, 185(6), 793-806.

Carlson, K. M., Gerber, J. S., Mueller, N. D., Herrero, M., MacDonald, G. K.,
Brauman, K. A.,...Saatchi, S. (2017). Greenhouse gas emissions intensity
of global croplands. Nature Climate Change, 7(1), 63-68.

Chu, S. H., Mai, V. T., Cao, V. H,, Bui, T. P. L., Binh, Q. H., Pao, T. M. T., &
Bui, T. T. T. (2020). Nghién ctru phat thai khi nha kinh trén dat trong laatinh
thai binh. Tap chi Khoa hoc Nong nghiép Viét Nam, 18(2), 113-122.

Crippa, M., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., Tubiello, F. N., &
Leip, A. (2021). Food systems are responsible for a third of global
anthropogenic GHG emissions. Nature food, 2(3), 198-209.

Huong, H. T. L (2020). Panh gia tiém ‘nang giam phat thai khi nha kinh khi trién
khai hoat dong thich tmg véi bién d6i khi hau trong linh vyc ndng nghiép.
Tap chi Khi twong thuy van, (719), 26-37.

Kraus, D., Weller, S., Klatt, S., Haas, E., Wassmann, R., Kiese, R., & Butterbach-
Bahl, K. (2015). A new LandscapeDNDC biogeochemical module to
predict CH4 and N20O emissions from lowland rice and upland cropping
systems. Plant and Soil, 386(1), 125-149.

Kraus, D., Wemer, C., Janz, B., Klatt, S., Sander, B. O., Wassmann,
R.,...Butterbach-Bahl, K. (2022). Greenhouse gas mitigation potential of
Alternate Wetting and Drying for rice production at national scale—A

modeling case study for the Philippines. Journal of Geophysical Research:
Biogeosciences, 127(5), €2022JG006848.

Legg, S. (2021). IPCC, 2021: Climate Change 2021 - the Physical Science basis
[Journal Article]. Interaction, 49(4), 44-45.

Ogle, S. M., Buendia, L., Butterbach-Bahl, K., Breidt, F. J., Hartman, M., Yagi,
K.,...Smith, P. (2013). Advancing national greenhouse gas inventories for
agriculture in developing countries: improving activity data, emission

factors and software technology. Environmental Research Letters, 8(1),
015030.



Richards, M. B., Wollenberg, E. K., & Buglion-Gluck, S. (2015). Agriculture's
contribution to national emissions. CCAFS.

Smith, P., Bustamante, M., Ahammad, H., Clark, H., Dong, H., Elsiddig, E.
A.,...Jafari, M. (2014). Agriculture, forestry and other land use (AFOLU).
In Climate change 2014: mitigation of climate change. Contribution of
Working Group III to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change (pp. 811-922). Cambridge University Press.

Thuan, N. C., Thao, H. V., Khanh, H. C., Chiém, N. H., Nam, T. S., Izumi, T., &
Cong, N. V. (2022). K§ thuat canh tac lua tiét kiém nudc, giam phét thai
khi nha kinh va thich tng bién d6i khi hau. Tap chi Khoa hoc Pai hoc Can
Tho, 58(SDMD), 231-238.

Thanh, N. H., Hung, N. b., Ha, T. T. L., & Hoang, N. T. (2012). Tinh hinh phét
thai khi metan (CH4) do hoat dong canh tac lta nude ¢ khu vuc Bong bang
song Hong. Tap chi Khoa hoc Nong nghiép Viét Nam, 10(1).

Trang, B. T. T., Trinh, M. V., Hung, P. T., Thuong, Q. T. T., Tiép, P. T., Trang,
H. T., & Ta, B. N. (2020). Ung dung mé hinh sinh dja héa DNDC dé tinh
toan phat thai khi nha kinh tir hoat dong canh tac lua nudc: thi diém tai thi
tran thinh long, huyén hai hau, tinh nam dinh. Tap chi khoa hoc bién doi
khi hau, (17).

Tubiello, F. N., Rosenzweig, C., Conchedda, G., Karl, K., Giitschow, J., Xueyao,
P.,...De Barros, J. (2021). Greenhouse gas emissions from food systems:

building the evidence base. Environmental Research Letters, 16(6),
065007.

Tubiello, F. N., Salvatore, M., Rossi, S., Ferrara, A., Fitton, N., & Smith, P.
(2013). The FAOSTAT database of greenhouse gas emissions from
agriculture. Environmental Research Letters, 8(1), 015009.

Tin, H. Q., Anh, N. V., Hughes, J., Hoa, T. T., Ha, T. T., Cuac, N. H., & Sanh, N.
V. (2012). Canh tac Ita it khi thai nha kinh tinh An Giang vu dong xuan
2010-2011. Tap chi Khoa hoc Dai hoc Can Tho, (23a), 31-41.



