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TOM TAT

Céy Qué (Cinnamomum cassia Blume) Id logi Iém sén ngodi g6 chién luoc cia
Viét Nam vdi kim ngach xuét khdu dat 274,5 triéu USD ndm 2024. Nghién ciru
duworc thue hién nhdm dinh lugng vong tudn hodn cdc-bon theo chubi gid tri Qué
tai ba xd (Nghia D6, Xudn Hoa, Phong Hdi tinh Lao Cai) théng qua két hop ba
phuong phdp: (1) Po dac sinh khéi thurc dia theo IPCC Tier 2 va TCVN 14287:2024
trén 27 6 tiéu chudn, 655 cdy mau; (2) Kiém ké phdt thdi khi nha kinh theo khung
LCA qua phdng vén 112 hé gia dinh; va (3) Tinh cén bdng cdc-bon rong hé sinh
thdi (NECB). Két qud cho théy: téng sinh khéi trén mdt dét (AGB) dat 75,17
tdn/ha, twong duong 129,66 tCO.e/ha; sinh khéi dudi mdt dét (BGB) dat thém
18,04 tdin/ha, twong dwong 31,12 tCO.e/ha; téng cdc-bon tich iy (AGB + BGB)
dat 160,78 tCO»e/ha/ndm; téc dé hdp thu cdc-bon dat dinh 0,783 tC/ha/ndm &
giai doan 5-9 tudi. Téng phdt thdi toan chudi udc tinh 7075,8 kgCOze/ha/ném,
trong dé canh tdc va chdm séc Qué la diém nong phdt théi Ién nhét, chiém 92%.
Cén bdng cdc-bon rong NECB = +153,70 tCO.e/ha/ndm, khdng dinh hé sinh thdi
rirng tréng Qué'tai Lao Cai déng vai tro la b€ hép thu cdc-bon rong.

ABSTRACT

Cinnamon (Cinnamomum cassia Blume) is a strategic non-timber forest product
of Vietnam, generating USD 274.5 million in export revenue in 2024. This study
was designed to quantify the carbon cycling along the cinnamon value chain
across three communes (Nghia Do, Xuan Hoa, Phong Hai of Lao Cai province)
through the integration of three methods: (1) field-based biomass measurement
following IPCC Tier 2 and TCVN 14287:2024 on 27 sample plots (OTCs) with 655
sample trees; (2) GHG emission inventory using an LCA framework (ISO
14067:2018) based on interviews with 112 households; (3) calculation of net
ecosystem carbon balance (NECB). Results show that total aboveground biomass
reaches 75.17 t/ha, equivalent to 129.66 tCO,e/ha/year; belowground biomass
(BGB) reaches 18.04 t/ha, equivalent to 31.12 tCO,e/ha; the total carbon stock
from AGB and BGB is therefore estimated at 160.78 tCO.e/ha/year; the carbon
sequestration rate peaks at 0.783 tC/ha/year during the 5-9 year stage. Total
value chain emissions were estimated at 7,075.7 kg CO.e/ha/year, with
cultivation and field management representing the primary emission hotspot,
accounting for 92%. The net ecosystem carbon balance (NECB = +153.70
tCO,e/ha/cycle) confirmed that cinnamon plantation ecosystems in Lao Cai act
as a strong net carbon sink.
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1. DAT VAN BE

Bi€n ddi khi hau toan ciu dang dat ra yéu
cau cap thiét déi vai viéc dinh lvgng va quan ly
dong céc-bon trong céc hé sinh thai san xuat.
Néng d6 CO, trong khi quyén d3 vuot ngudng
421 ppm vao nam 2023, thuc day cong dong
qudc té ting cwdng trién khai cac gidi phap hap
thu cac-bon dya vao ty nhién, trong d6 hé sinh
thadi rirng déng vai tro trung tam [1].

Trong béi cdnh do, Viét Nam d3 thé hién
cam két manh mé théng qua muc tiéu dat phat
thai rong bang “0” vao ndm 2050 va Nghi dinh
06/2022/ND-CP [2] d3 thiét 1ap nén tang phap
ly ban dau cho viéc hinh thanh thj trwong tin
chi cac-bon trong nuwdc, dy kién thi diém tuir
ndm 2025. Khung thé ché nay tiép tuc dugc
hoan thién théng qua Nghi dinh 119/2025/ND-
CP v&i viéc chuan hda hé théng do dac, bao cdo
va thdm dinh (MRV) cling nhv co ché& phan bd
han ngach phat thai, dong thoi duwoc cu thé hda
vé mat van hanh thj trwong qua Nghi dinh
29/2026/ND-CP. Tuy nhién, thach thirc I&n hién
nay la sy thiéu hut cdc bod dit liéu cdc-bon nén
c6 dd tin cay cao, dac biét 13 cdc hé sd dic thu
theo loai cay theo huéng dan clia IPCC — yéu t6
then ch6t dé dam bao tinh minh bach va kha
nang kiém chirng cla céc wdc tinh phat thai va
hap thu cac-bon.

Qué (Cinnamomum cassia Blume) 1a loai 1am
san ngoai gb cé gia tri kinh t& cao va y nghia
chién lvoc d6i vai xuat khau cda Viét Nam. Tinh
Lao Cai, vdi dién tich trong Qué khoang 60.800
ha, la viing san xuat trong diém, déng thoi dang
chiu dp luc ngay cang gia tang tir cdc yéu cau
quéc té nhu Quy dinh chéng pha rirng cda Lién
minh chau Au (EUDR) ndm 2025 va cac tiéu
chuan bdo cdo M6i trudng, Xa hodi, Quan tri
(ESG), von doi hdi dit liéu cac-bon minh bach,
6 thé truy xuat va xac minh trén toan bd chudi
cung ung.

Tuy nhién, hién van thiéu cac nghién ctru hé
théng vé dinh luvgng sinh khéi va trit lvong céc-
bon cla rirng tréng Qué cung danh gid phat
thai khi nha kinh (CO,e) tir cac cong doan trong
chudi gia tri nhu khai thac, van chuyén va xay
dwng can bang cac-bon rong cho toan bd chudi
gid tri ciia mot loai 1am san ngoai gb cu thé tai

Viét Nam. Trén co s& d6, nghién ctu nay nham
xay dung bd hé s cac-bon dac thu cho cay qué
tai Lao Cai, tich hgp phan tich sinh khéi, trit
lwong va phat thai trong toan chudi gid tri, qua
do b6 sung co s& dit liéu phuc vu kiém ké khi
nha kinh va hd tro phat trién thij trudng tin chi
cac-bon cling nhu chirng nhan san pham Iam
nghiép bén virng.

2. PHUO'NG PHAP NGHIEN CU'U

2.1. Muc tiéu nghién ciru

(i) Panh gid qua trinh hap thuy, phat thai va
lwu trir COe trong toan bo chudi gia tri cla cay
Qué; (ii) Cung cap bd hé sd tinh todn céc-bon
dac thu cho cdy Qué (Cinnamomum cassia
Blume) va (iii) Xay dwng hé thdng ban d6 phan
b6 trir lwgng, gdp phan hoan thién dit liéu phuc
vu qua trinh kiém ké phat thai trong chudi gia
tri [am nghiép.

2.2. Pham vi nghién ciru

Nghién cru dugcthuc hién tai ba xa dai dién
cho hai m6 hinh chudi gia tri Qué tai tinh Lao
Cai: xa Nghia D06 va xa Xuan Hoa dai dién cho
mo hinh canh tac hé gia dinh phan tén truyén
théng; xa Phong Hai dai dién cho md hinh lién
két cong nghiép. Thoi gian thuc hién tir thang
8/2025 dén thang 4/2026.

Pham vi nghién ciru gdm ba giai doan: (1)
phat thai va luu trit cac-bon tir rirng trong; (2)
khai thac, so ché& tai hién trudng; (3) van
chuyén néi tinh.

2.3. Phuwong phap nghién ctru
2.3.1. Phuorng phdp diéu tra va thu thép div liéu

Phuong phap diéu tra va khao sat thuc dia
duoc thiét ké theo hai cdu phan déc 1ap nhung
c6 mdi lién hé bé trg 13n nhau, phan anh hai
nhu cau thu thap dit liéu cot 18i cha nghién ciru,
bao gém: (i) diéu tra 1am hoc tai rirng trong
nham xac dinh trit lwong cac-bon tich Illy trong
sinh khdi, (ii) diéu tra chubi gia tri thong qua
phong van cac tac nhan lién quan nham thu
thap dit liéu hoat déng phuc vu tinh toan phat
thai khi nha kinh tai tirng khau. Viéc két hop hai
ciu phan nay nham ti€p can toan dién dong
cac-bon, tir qud trinh hap thu va luu trir trong
hé sinh thai rirng dén phat thai trong cac hoat
ddng san xuat, ché bién va tiéu thu.
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2.3.2. biéu tra, do dac sinh khéi va tich iy cdc-
bon rirng tréng Qué
Trir lwgng céc-bon sinh khdi duwgc xac dinh

theo phuong phdp gian tiép, tudn tha TCVN
14287:2024 va cap dd Tier 2 cta IPCC (2006) [3,
4], bao gdm nam budc tinh todn tuan ty (Bang 1).

Bang 1. Quy trinh tinh toan sinh khai va trir lwong cac-bon rirng tréng Qué
Theo IPCC Tier 2 va TCVN 14287:2024

Buéc  Dailwong Cong thirc

Tham sd chinh Can cr

Di.32xHmt

AGB=277,273x(
10000
Hmt = Hvn x 1,05

1 AGB (kg/cay)

)0,947 ><10—3'.

TCVN 14287:2024;

Di.3 (cm), Hmt (m) Chave 2014

T8ng sinh B R = 0,24 (IPCC Tier 2, IPCC 2006, Vol.4;
2 khéi (TB) TB=AGBx (1+R) AGB < 125 t/ha) TCVN 14287:2024
Trit lwong = TBxCF CF=0,47 (TCVN TCVN 14287:2024;
cac-bon (C) N 14287:2024) IPCC 2006
CO, twong 44/12 = 3,667 IPCC 2006; 1SO
= 12 ;
4 duong €O, = Cx 44/ (phén ti lugng CO,/C) 14067:2018
Quy déi ha 5C 3 Dién tich OTC =
=—x10. 1 :
5 (C_ha) C_ha ===x10.000 x 10 150 m? TCVN 14287:2024

Ghi chu: AGB — sinh khéi trén mdt dét; TB — téng sinh khéi; CF — hé sé cdc-bon; OTC — 6 tiéu chudn.

Thiét k& 18y m3u ap dung phuong phap phan
tang (Stratified Random Sampling) theo hai tiéu
chi déng thoi: vi tri hanh chinh (ba x3) va cap
tudi rirng (Cap I: 2—4 ndm; Cap Il: 5-9 nam; Cap
[Il: t&r 11 ndm trd 1én). Téng sé 27 OTC dugc
thiét 1ap (3 6/cAp tudi/xa x 3 chp tudi x 3 x3),
mdi OTC cé dién tich 150 m2 dam bao tdi thiéu
20 cay dé dap rng yéu cau thdng ké. Tong sé
655 cay mau duoc do dac (Nghia D6: 215 cay;
Xuan Hoa: 225 cay; Phong Hai: 215 cay), dam
bdo dd tin cay thong ké 95% vdi sai s6 <10%.
Hai chi tiéu do tai hién truorng gdm duong kinh
ngang nguc (D13) va chiéu cao vut ngon (Hvn),
do v&i do chinh xdc 0,1 cmva 0,1 m.

Nghién clru nay khong tinh dén lugng céac-
bon hitu co trong dat (SOC — Soil Organic
Carbon) do thiéu dit liéu do dac tang dat tai
thoi diém nghién ciru. Theo IPCC (2006), SOC
c6 thé déng gbép thém 10-20% téng trir lwong
cac-bon cda hé sinh thai rirng trong nhiét ddi,
do d6 gid tri NECB (cAn bang cac-bon rong)
trong nghién ciru nay cé thé bj danh gia thap
hon thuce té [3].

2.3.3. Phwong phdp kiém ké phdt théi chudi
gid tri théng qua phdng vén

biéu tra chudi gid tri théng qua phuong

phap phéng van bdn ciu tric theo phiéu két
hop quan sat thyc dia [5]. Phiéu diéu tra ho
canh tdc Qué dugc thiét ké théng nhat, vdi noi
dung phong van theo khung chudi gia tri cla
Kaplinsky va Morris (2001) [6] va tham chiéu
khung LCA tap trung vao: (i) lvgng phan bdn,
thuéc bdo vé thuc vat; (ii) nhién liéu va dién
tiéu thy; (iii) kh&i lwgng van chuyén va cy ly; (iv)
loai nhién liéu va hiéu sudt chung cat tinh dau;
(v) phuwong thire x&r ly phu pham. Kiém soat sai
s6 qua ba cach déi chi€u chéo: héa don vat tu,
so sanh gitta cac hé cung quy md va doi chiéu
v@i s liéu th cap trong nwdc va qudc té.

Doi tuwgng phdng van la cdc hé ndng dan truc
ti€p tham gia tréng va san xuat Qué tai ba x3
theo phuong phap phan tang véi téng s6 ho 13
112 h6 cho toan bo khu vye nghién cttu, trong
dd xa Nghia D6: 40 ho, xa Xuan Hoa: 37 ho, xa
Phong Hai: 35 hd. S6 mau diéu tra déu ddm bao
ngudng dung lwvong mau téi thiéu theo tiéu chi
théng ké théng dung trong nghién citu ndng
[am nghiép.

Phat thai khi nha kinh toan chudi dworc kiém
ké theo khung LCA bdn budc: (1) xac dinh muc
tiéu va ranh gidi hé théng; (2) kiém ké vong doi
(LCI); (3) dénh gia tac dong (LCIA) theo chi s6
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GWP100; (4) dién giai két qua. Cac ngudn phat
thai duwoc phan loai theo ba pham vi: (1) phat
thai truc ti€p tir d6t nhién liéu, bon phan; (2)
tiéu thu dién ludi; (3) phat thai trong vat tu dau
vao va van chuyén.

Nghién clru dp dung ranh gidi hé théng theo
cach tiép can '"cradle-to-gate" theo 1SO
14067:2018, bao gébm ba khau: (1) canh tac va
chdm sdc rirng trong; (2) khai thac va so ché tai
hién trudng; (3) van chuyén ndi tinh dén diém
tadp két [7]. Khdu chung cat tinh dau va van
chuyén lién tinh/xuat khau bi loai trir do han
ché& vé dir liéu hoat déng so cap tai thoi diém
nghién ctru, cling nhu sy da dang Ién vé cdng
nghé va nhién liéu giira cac co s& ché bién. Viéc
loai trir nay cé thé din dén danh gid thap tong
phat thai chudi udc tinh khoang 15-30% dua
trén tham chiéu cia Schmidt Rivera va céng su
(2014) [5] d6i v&i chudi gia tri qué tai Sri Lanka.

Cong thirc téng quat tinh phat thai tai moi
khau k:

Ex =2 (ADyix EFj x GWP100,)

Trong dé:

AD la dit liéu hoat dong;

EF 1a hé s6 phat thai theo IPCC 2006 hoic
hudng dan kiém ké quéc gia [3, 8];

GWP100: CO, = 1; CHs = 27,9; N,O = 273
(IPCC, 2021) [1].

Hé s6 phat thai dién ludi |ay theo cdng bd
hang nam cua BO Tai nguyén va Moi truong
Viét Nam [9].

Theo IPCC (2006) can bang céc-bon rong
(NECB) dugc tinh theo cong thirc:

NECB = Cps — Etsng

Trong do:

- Cpé 13 tdng lvgng céc-bon hap thu va luu
trit trong toan hé théng, gdm hai thanh phan:
(1) Céc-bon tich Iy trong sinh khéi rirng theo
muc 2.3.2; (2) Cac-bon Iwu trit trong san pham
sau khai thac (vé qué kho, gb gia dung) theo
IPCC (2006) [3].

- Etsng 12 tng phét thai GHG cla toan chudi.

- NECB > 0 (Cbé > Eténg): Chudi hoat dong nhu
bé hap thu cac-bon rong, cé tiém nang tin chi
cac-bon theo Nghi dinh 06/2022/ND-CP [2].

- NECB < 0: chudi 1a ngudn phat thai rong,
can can thiép.

- NECB dugc tinh theo hai cdp dé song song:
(1) tCO,e/ha/nam dé so sanh gilra ba dia ban;
(2) tCO.e/tdn sdn phdm dé két ndi vdi thi
trud'ng cac-bon.

Dt lieu hoat dong (AD) dwoc thu thap qua
phong van bdn ciu tric 112 hd trong Qué, 15
co s& ché bién, 5 don vi xuat khau duoc thé
hién qua Bang 2.

Bang 2. Tdng ho'p phwong phép tinh phat thai GHG theo tirng khau chudi gia tri Qué

Nguon

Khau phit thai Cong thirc/Hé s6 Hé s6 phat thai  Scope Can cr
Nzo tw 44 EF1 = 0,01 ngzo-
= + —_
Canh tac phan dam E= (Fon + Fon) x EF: 28 GWP N/kgN; 1 (le(;((:)((;)
vo co/hitu co GWP =273
, CO, tur voi _ 44 IPCC
Canh tac Caco, E= MCamzxo,lel2 (2006)
Phat thai
. , IPCC
Canhtic  nhungtrong E = 2 (Mvat tv dau vaio X EFvat tr d3u vao) - 3
. .o (2006)
vat tv dau vao
) N . = Vxang/diesel Xang/diesel :
hoa tlr xang/diesel 2,603kgCOy/L (2006)
Co gidi CO; _ o _ B6 TN&MT
héa tir dién Iu6i E = Lwgng dién st dung x EFgien EFgien: 0,6766 (2024)
Van CO, tir E = Khéi lwvong van chuyén x Quang 0,185-0,239 1 IPCC
chuyén phuong tién dudng van chuyén x EFphuong tien kgCO,/tan.km (2006)
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2.3.4. Phuwong phdp xu ly va phén tich sé liéu
Toan b s6 liéu dugce x(r Iy trén Microsoft Excel.

Excel dam nhan lwu trit, tinh toan theo cong thirc

va phén tich dé nhay. Cac cong thirc tinh toan s

dung hé sd phat thai theo hudng dan cla IPCC

két hop vdi sb liéu hoat dong thu thap tai khu vue

nghién ctru va cac hé sé qudc gia phu hop.

3. KET QUA VA THAO LUAN

3.1. K&t qua phat thai trong chudi gia tri Qué

tai khu vyrc nghién ctru

Chubdi gid tri Qué tai khu vuc nghién ctu
duoc hé théng thanh ba khdu chinh gébm canh
tac, khai thac va van chuyén, véi cdc tac nhan
chi yéu 13 hd trong Qué, thuong 1ai va don vi
van chuyén.

K&t qua kiém ké phat thai theo phuwong phép
LCA ttr cac khau trong chudi gid tri dwoc téng
hop trong Bang 3 cho thay téng phat thai wdc
tinh 7.075,7 kgCO,e/ha/nam.

Bang 3. Phat thai CO.e theo cac khau chudi gia tri Qué tai Lao Cai

Khau Ngudn phit thai chinh g cg'::;;';;‘r"ém) Ty 18 (%)
Canh tic & chim séc N,O tlr phan bén NPK,ANZO dat, CO, voi, 6.521,73 92%
Scope 3 vat tw
Co gidi hda & thu hoach Diesel mdy cua, van chuyén ndi dong 441,97 6%
Van chuyén noi tinh Nhién liéu diesel (Scope 3 = Scope 1) 112 2%
Téng céng 7.075,70 100

Ngudn: Két qua kiém ké phdt thdi theo LCA (ISO 14067:2018), 2025-2026.

Trong co cdu phat thai canh tic, s dung
phan bon (NPK) 1a ngudén phat thai I&n nhat
(32,2%), tiép theo la cay gidng (23,0%) va hoa
chat BVTV (25,9%). Phan tich theo dia ban cho
thay Xuan Hoa cé cuwdng dé phat thai cao nhat
(1,019 kgC0O,e/kg) do tham canh phan bon vo
co muc cao (trung binh 1.591,67 kg
NPK/ha/vu), trong khi Phong Hai thap nhat
(0,888 kgCO,e/kg) nha hudng sang phan hitu
co theo yéu cau lién két chudi, song lai c6 phat
thai nang luvgng cao hon do dia hinh xa va déc.
3.2. Tich liiy cac-bon trong rirng trong Qué
theo cap tudi

Sinh khdi va trit lwgng cac-bon theo cap tudi
rirtng dugc téng hop trong Bang 4. Téng AGB
dat 75,17 tan/ha, twong duwong 129,66
tCO,e/ha. Sinh khdi duédi mat dat (BGB) uwéc
tinh theo hé sé R = 0,24 (IPCC Tier 2) dat 18,04
tan/ha, twong duwong 31,12 tCO,e/ha. Téng
cac-bon tich Ity (AGB + BGB) dat 93,21 tan/ha
twong dwong 160,78 tCO,e/ha. AGB tang manh
tlr cdp tudi | lén Il (tir 3,02 tdng lén 35,00
tan/ha, tdng gap 11,6 lan). Day la giai doan
rieng khép tan va dat pha sinh trudng manh,
trude khi chdm lai tlr cdp tudi Il sang Il (tlr
35,00 tang chadm lén 37,14 tan/ha, +6,1%), dac
trung cho giai doan gan thanh thuc.

Bang 4. Sinh khai va trit lwo'ng cac-bon tich lily theo cap tudi rirng Qué tai khu vwre nghién ciru

. Téng v an
Cap tudi 5o 6 AGB BGB  sinhkhdi Cacbon  CO%° Técdo
nim)  27¢  caymiu (tdn/ha) (tdn/ha)  TB (tC/ha)  Hechlly  hapthuTB
(6) (tén/ha) (tdn/ha) (tC/ha/nam)

Capl(2-4) 9 215 3,02 0,73 3,75 1,76 6,47 0,427

Capll(5-9) 9 225 35,00 8,40 43,40 20,40 74,87 0,783

Caplll(211) 9 215 37,14 8,91 46,05 21,64 79,44 0,485

Cong/ 655 7517 1804 9321 4381 160,78 0,565
Binh qudn

Ghi chu: CF = 0,47 (TCVN 14287:2024); R = 0,24 (IPCC Tier 2, AGB < 125 t/ha); BGB = AGB x R; TB = AGB

+BGB; 1 tC = 3,667 tCOze.

Bang 4 cho thay t6c d6 tich Illy cac-bon dat
dinh & cap tubi Il vdi 0,783 tC/ha/ndm, gap 1,83
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rirng Qué déng vai trd "bé hap thu cdc-bon" hiéu 3.3. Can bang cac-bon rong toan chudi (NECB)

qua nhat. K&t qua cé y nghia quan trong cho viéc Can bang cac-bon rong toan chudi dwoc tinh
xem xét diéu chinh luan ky khaithdcnhamtdida  theo phuong trinh NECB = Ché — Etsng:

hdéa loi ich cadc-bon va tiém ndng tin chi cac-bon. NECB co ban = 160,78 - 7,08 = +153,70
Kiém dinh ANOVA (F = 3,84; p < 0,05) xdc nhan  tCO,e/ha/ndm.

su khac biét c6 y nghia thong ké vé trit lvong NECB dat +153,70 tCO,e/ha/ndm. Gia trj

cac-bon gitta ba cap tudi; phan tich post-hoc  duong xac nhan hé sinh thai rirng Qué Lao Cai
Tukey's HSD cho thay cap tudi | khac biét c6y 13 bé hap thu cac-bon rong cd tiém ndng lon.
nghia véi cap tudill va lll (p < 0,05).

Bang 5. Can bang cac-bon rong toan chudi gia tri Qué tai khu vue nghién ctru

Hang muc Hap thu/lwu trir Phat thai Can bing rong
: : (tCO.e/ha) (tCO.e/ha)
Sinh khdi trén m3t dat (AGB) 129,66 — (+) Hap thu
Sinh khéi duwdi mat dat (BGB, R=0,24) 31,12 — (+) Hap thu
Phat thai toan chudi canh tac — 7,08 (=) Phét thai
Can bang rong toan chubi 160,78 7,08 +153,70 tCO,e/ha

Ghi chu: Tinh trén co' sé mét ha rirng trong Qué qua toan chudi kinh doanh. (+) = hdp thu rong; (-) =
phdt théi rong.

Dé danh gid do vitng chic cla két qua,  cdngsw(2014)[10]). K&t qua phan tich cho thay
nghién cru thuwc hién phan tich d6 nhay NECB dao déng trong khodng +142 dén +166
(sensitivity analysis) bang cach thay d&i hai tCO,e/ha/ndam (Bang 6), twong rng vai bién dé
tham s& c6 mirc bat dinh cao nhat: (i) hé s&  bat dinh khoang +7% so vdi gid tri co sé. Trong
phat thai phan bon EF (dao dong +20% so v&i  toan bd kich ban khdo sat, NECB déu duy tri gia
gia tri IPCC 2006 mac dinh) va (ii) hé s& chuyén tri dwong I&n, xac nhan rang hé sinh thai rirng
ddi cac-bon sinh khéi CF (dao dong trong  Qué Lao Caila bé hap thu cic-bon rong véi mire
khoang 0,44-0,50 theo téng hop cla Chave va  dd tin cly cao bat ké lwa chon hé sd tinh toan.

Bang 6. K&t qua phan tich d6 nhay NECB theo cac kich ban hé sé tinh toan

Kich ban Thay déi (:chg::/h:;) Cbé (tCO,e/ha)  NECB (tCO,e/ha)
Co 5o _ 7,08 160,78 +153,70
EF ting 20% Phat thai +1,42 8,50 160,78 +152,28
EF giam 20% Phat thai -1,42 5,66 160,78 +155,12
CF =044 Cbé giam 10,24 7,08 150,54 +143,46
CF = 0,50 Cbé tang 11,28 7,08 172,06 +164,98
X&u nhat EF +20%, CF = 0,44 8,50 150,54 +142,04
T8t nhat EF —20%, CF = 0,50 5,66 172,06 +166,40

Ghi chu: Kich bn "Xdu nhét" gid dinh déng thoi hé sé phdt théi cao nhdt va ham lwong cdc-bon sinh khéi thap
nhét. Ngay cd trong kich bén nay, NECB vén dat +142 tCO.e/ha, khdng dinh tinh viing chdc cda két ludn.

3.4. Pé xuat giadi phap can bang va giam phat  kiém nhién liéu qua d6 gidm phat thai CO, tu
thai cac-bon nhién liéu va tranh phat thai dot ngot tir sinh

K&t qua nghién clru d3 dé xuat bén nhém  khdi bi dot bd; (2) Tang ty 1€ s&r dung phan hitu
giai phap trong tdm: (1) Gidm phat thai trong  co tir phu phdm Qué thay thé 30-50% phéan
khai thac théng qua ap dung ki thuat khai thac ~ NPK gitip giam phat thai N,O trong giai doan
tac dong thap (RIL), t6i wu cwong d6 va chuky  canh tac tlr 18-25% dong thoi cai thién ham
khai thac, han ché& d6t phu pham tai hién  lwong cac-bon hitu co trong dat (SOC); (3) T6i
trudng va s dung thiét bi/phuong tién tiét  wu héa mat dé rirng (1.500-2.000 cay/ha) két
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hop khai thac vé luan phién, duy tri sinh khoi
trén mat dat (AGB) 6n dinh, han ché phat thai
do suy giam dot ngét trit lwgng cac-bon; (4)
Thiét 1ap hé théng MRV véi NECB dat +153,70
tCO.e/ha/nam.

4. KET LUAN

Nghién ctu nay budc dau cung cap bo dir
lidu cac-bon dic thu va toan dién cho chudi gia
tri rirng trong san xudt Qué trong truwdng hop
nghién ciru diém tai 3 x3 thudc tinh Lao Cai
theo phuwong phdp IPCC Tier 2 va ISO
14067:2018 [3, 6, 7]. K&t qua chinh xac dinh
dugc: (1) Téng AGB tich Ity dat 129,66
tCO,e/ha, BGB (R = 0,24) dat thém 31,12
tCO.e/ha, tdng cac-bon (AGB + BGB) = 160,78
tCO.e/ha; giai doan 5-9 tudi cé téc dd hap thu
cao nhat (0,783 tC/ha/ndm); (2) Téng phat thai
toan chudi 7,08 tCO,e/ha/ndm, diém ndng la
canh tac va chdm séc (92%); (3) Can bang cac-
bon rong NECB = +153,70 tCO,e/ha/nam, xac
nhan hé sinh thai rirng Qué Lao Cai la bé hap
thu cac-bon rong.

Nghién ciru con mét sd han ché can dugcbd
sung trong giai doan tiép theo: (1) chua tich
hop SOC (cac-bon hitu co trong dat), do dé
téng trit lwong cac-bon hé sinh thai cd thé cao
hon gia tri bdo cdo; (2) ranh gi¢i LCA theo cach
ti€p can cradle-to-gate chua bao géom khau
chung cat tinh dau va van chuyén lién tinh.

K&t qua cung cap co s& khoa hoc thiét thuc
cho céac nghién ctru twong ty nham xay dung hé
théng MRV phuc vu thi trudng tin chi cadc-bon
theo Nghi dinh 06/2022/ND-CP [2]; phat trién
nhan céc-bon thap cho san pham Qué dap rng
EUDR va yéu ciu ESG; hoach dinh chinh sach
ldam nghiép cac-bon thap tich hop sinh ké cong
ddng dan tdc thiéu sb. Viéc nhan réng md hinh
lién két cong nghiép va chuyén déi nhién liéu
chuwng cat tinh dau cé thé gitp chubi gia tri Qué

Lao Cai tién gan hon dén muc tiéu Net zero
2050 clia Viét Nam.
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