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TOM TAT

Trdng ring/tai trdng rimg theo co ché phat trién sach di va dang tré nén phd
bién ¢ nhiéu noi trén thé gi¢i. Mot trong nhiing tiéu chi dé quyét dinh dau tu tréng rimg
CDM hay khong d6 1a dudng carbon co sé. Dé x4c dinh dugce dudng carbon co s& can
can ctr vao dién thé tu nhién cua tham thuc vat trén dat hoang hoa. Déi véi rieng phuc
hoi sau nwong ray & Tuong Duong — Nghé An, tham thuc vat duoc chia theo sb nim
nging canh tic nwong ray trong vong 10 nam. Két qua tinh toan lugng carbon cho thay
trong khoang 4 nam dau phuc hdi, lugng carbon chu yéu tap trung ¢ 16p co lao, dén
nam thir 4 lugng carbon tich Ity duoc chia tap trung & ca 3 16p (co lao, cay bui va cay
tai sinh) va tir nim tht 6 dén nam thir 10, lwong carbon lai tap trung chi yéu ¢ ting cay
cao (do cay tai sinh hinh thanh). T s6 lidu carbon trong cac trang thai dat bo hda khac
nhau, dudng carbon co s& duoc xay dung theo dang ham lién hé hdi quy tuyén tinh mot

I6p nhu sau: Y = 31,622Ln(X) + 17,149 vé6i hé s6 twong quan rat cao (R = 0,91).

Tir khoa: A/R CDM, bién dbi khi hau, duong carbon co s, giam phat thai, REDD

PAT VAN DE

Trdng ring/tai trong rimg theo co ché phéat trién sach (A/R CDM), hay con goi
la ring hap thu carbon, 1a mét trong nhitng bién phap tich cuc nham bao vé méi trudng,
nhat 1a trong diéu kién thé gisi dang phai d6i mat véi bién d6i khi hau. Hiéu qua cua
mot du an A/R CDM dugc danh gia dua trén nhiéu tiéu chuan. Trong d6, dudng carbon
co s& 1a mot tiéu chuan quan trong, 13 mot trong nhitng can ctr dé quyét dinh dau tu du
an A/R CDM va 1a co s& dé tinh toan hiéu qua hap thu carbon cuaa du an.

Di c6 nhidu nghién ctiu vé kha ning hap thu carbon cua cay ring, carbon duoc
tich lily trong rung & nhiéu bo phan khac nhau: sinh khéi cua cdy tang cao, thuc vat
tang thap, vat roi rung va mun trong dat. Tuy nhién, tong sinh khéi cua cay trén mat dat
la bé chtra carbon quan trong nhat va truc tiép bi anh huong do suy thoéi ring. Vi vay,
wéc tinh tong lwong sinh khéi trén mat dat 1a budc quan trong trong viéc danh gia tong
lwong carbon va tuan hoan cua né trong hé sinh thai rimg. Quy trinh do ludng bé chira
carbon dugc miéu ta cy thé trong cac cong trinh nghién ciru caa cac tac gia nhu: Post et
al., 1999; Brown, 2002; Pearson et al., 2005; IPCC, 2006.

O Viét Nam trong thoi gian vira qua, cac nghién ctu vé hap thu carbon cua céc
tham thuc vat ¢ Viét Nam da nhan dugc sy quan tdm Ion caa cac nha khoa hoc. Ngo
Pinh Qué (2005) di tién hanh danh gia kha ning hap thu CO; thuc té cia mot s6 loai
ring trong nhu Thong nhya, Keo lai va Bach dan Urd ¢ c4c tudi khac nhau, 1am co s&
cho viéc xay dung cac tiéu chi va chi tiéu trong rimg theo co ché phat trién sach o Viét
Nam. Nghién ciru ctia Vii Tan Phuong (2006) vé trir lugng carbon trong sinh khéi tham
tuoi va cay bui tai Hoa Binh va Thanh Hoa lam co s& dé xac dinh dudng carbon co s&
trong duy an trong rimg/tai trong rimg theo co ché phét trién sach & Viét Nam. .., V5 Dai



Hai (2008) da nghién ciru kha niang hap thu carbon ciia mot sb dang ring trong chu yéu
¢ Viét Nam nhu: Keo 1a tram, M&, Thong ma vi, Keo tai tugng...

Tuy nhién, cho dén nay nhiing nghién cau vé duong carbon co sé & C4c trang
thai ring phuc hdi 1a chua nhidu. M6t s nghién ciru da tién hanh nhung chwa mé
phong duoc dién bién cua carbon hip thy theo thai gian. Trong khudn khd hop tac véi
co quan hop tac qudc té Nhat Ban (JICA) vé khao sat dit tiém ning cho trdng rirng theo
co ché phét trién sach ¢ Viét Nam, ching t6i di tién hanh nghién ctu diém ¢ Tuong
Duong, Nghé An. Mot trong nhirng muc tiéu caa nghién ctru la xac dinh dugc duong
carbon co s& cho cac trang thai ring phuc hdi sau nwong ray.

PHUONG PHAP NGHIEN CUU
Céch tiép can

Puong carbon co sd dugc hiéu 1a dudng biéu dién lugng carbon tich lity duoc
ctia tham thuc vat hang nam khi khong c6 hoat dong du an A/R CDM. Nhu véy, dé xac
dinh duoc dudng carbon co sd thi phai biét dugc dién thé ty nhién caa tham thuc vat
d6. Tuy nhién, s6 liéu vé dién thé rimg hang nam thuc té 1a khong c6 va can phai thu
thap trong nhiéu nam khac nhau. Pé ¢ thé mé phong duoc duge carbon co sé cua
trang thai rirng nay, nhdm nghién ctru da phan chia khu vuc nghién cau thanh cac trang
thai khac nhau theo s6 nam dat nuong ray bi bo hda. Can cir vao két qua tinh toan sinh
khoi trén ting trang thai bo hoa d6 dé xay dung dudong carbon co sé cho khu vuc
nghién cuu.

Phuwong phap thap va xir Iy s6 ligu

Sinh khéi dugc diéu tra trén 18 6 tiéu chuan kich thusc 20m x 20m, véi mdi 6
tiéu chuan 1ap 5 6 dang ban 2m x 2m dé diéu tra sinh khéi cay buyi tham twoi. Toan bo
mau phan tich dugc bao quan trong tdi nilon 2 16p bit kin.

Phwong phdp diéu tra, thu thap mdu
- Piéu tra sinh khéi trén mar dat

Sinh khdi trén mat dat bao gdm toan bo 16p tham tuoi, cdy bui, tang cay cao va
l6p tham kho.

+ Toan bo tham tuoi va tham kho trong 6 dang ban dwoc thu gom va can khéi
lugng sau d6 1y mau phan tich (khoang 500 gam).

+ Toan b cay bui trong 6 dang ban duoc thu gom va can khdi luong theo ting
bo phan caa cay (than, canh, 14); véi mdi bo phan cdy ciing ldy mau phan tich (khoang
500 gam).

+ Dbi voi tang cay cao: sinh khdi dugc xac dinh thong qua duong kinh D3 va
chiéu cao vat ngon (Hyy), trong mdi 6 tidu chuan chon 03 cay tiéu chuan dé diéu tra
sinh khéi b phan (than, canh, 14). V&i mdi bo phan than cdy ciing duoc 1dy mau phan
tich (khoang 500 gam).

- Piéu tra sinh khoi dudi mar dat

Sinh khéi dudi mit dat 1 toan bo phan ré cay cé trong dat. Tai mdi 6 dang ban
lap 01 6 c6 kich thude Im x 1m, dao va thu gom toan bo ré cay trong 0 1m? dé can khdi
lwong. Mau ré ciing duoc liy dé phan tich (khoang 500g).

- Diéu tra carbon trong dat



Tai mdi 6 nghién ciru dao 01 phau dién, miu dit duoc thu thap dé phan tich
dung trong, ty trong, ham Iwgng mun tai cac do sau: 0-10cm, 10-20cm va 20-30cm.
Mau dung trong duoc liy bing 6ng dung trong co kich thudc duong kinh dng 1a 3cm va
chiéu cao 6ng 1a 3cm.

Phwong phdp xir 1y sé ligu
- MAu sinh khéi dugc dwa vao 16 sdy & nhiét d6 105°C trong khoang 2-3 gid sau do tién
hanh can nhiéu lan cho dén khi trong lugng khong thay doi.
- Luong carbon trong sinh khéi dugc x4c dinh bang cong thic:
MC = My x 0,5 x = (IPCC, 2005)

Trong d6:  MC la lugng CO2 tich lity trong sinh khdi;
M 1a trong luong kho kiét cua sinh khdi;
0,5 12 hé s quy ddi sinh khdi kho sang khbi lwong carbon va
44/12 1a ty 1¢ gitra phan tur luong ciia CO; v6i phén tir lugng cua C
- Carbon trong dit dugc xac dinh dua vao ham lwgng mun, dung trong va ty trong cia
d4t theo cong thic:
S0C=DBxDxUFCx OCx 58% (IPCC, 2003)

Trong do: SOC: carbon trong dét (g/m?)

BD: ty trong dit (g/cm®)

D: chiéu sau 16p dat tinh toan (cm)

UFC = 100cm’/m®

OC : ham lugng mun (%)
- Kich ban dudng carbon co s¢ dugc xay dung theo phwong trinh lién hé hdi quy tuyén
tinh mot 16p dang: Y = aLn(X) + b; trong d6 Y la lugng carbon cua tham thyuc vat tai
theo nam bo hoa, X 1a s6 nam bo hda ciia nwong ray va a, b 12 hé sé ciia phuong trinh.

KET QUA VA THAO LUAN
Hién trang tham thuc vat khu vuc nghién ciru

Déi twong nghién ciu ¢ day 1a tham thyc vat phuc héi sau nwong ray. Toan bo
dién tich khu vuc nghién ctu do Ban quan ly ring phong hé Tuong Duong, huyén
Tuong Duong, tinh Nghé An quan ly. Khu vuc nay trude ddy 1a noi canh tic nuong ray
cua cong dong ngudi dan dia phuong. Sau khi cé du an xay dung cdng trinh thuy dién
Ban V& (x4 Yén Na, huyén Tuong Duong), mot s6 ban lang va nhiéu nguoi dan da phai
du cu di noi khac, ¢ong thoi hoat dong canh tac nuong ray trong ving long ho Ban V&
cling bi ngan cam.

Véi hién trang dét canh tac nwong ray bj bo hda thi hién twong dién thé tu nhién
da dién ra. Theo két qua diéu tra khao sat cho thay, ddi véi nhiing dién tich bi bo hoa
dudi 4 nam thi tham thuc chu yéu 1a Co 1ao (Eupatorium odoratum L.) vai chiéu cao tir
1,5 mét dén 2 mét, mat do day dic véi ty 18 che phu trén 80% va mot vai loai cay bui;
d6i voi nhitng noi bi bo héa tir 4 nam tré 18n (dén 10 nam) thi xuat hién nhitng loai cay
g6 tién phong nhu Ba soi (Mallotus paniculatus (Lamk.) Muell.-Arg.), Ba bét (Mallotus
barbatus), Sang 1¢ (Lagerstroemia calyculata Kurz), v.v...



C6 130 ¢ dat b6 hoa 1 nam

Lwong carbon & cac trang thai
Luong carbon trong mdi trang thai bang tong luwong carbon & trén mat dat va
dudi mit dat. Trong do, carbon trén mat dat bang tong lugng carbon trong sinh khéi va
carbon trong dat. Cu thé nhu sau:
Luwong carbon trong sinh khi
Luong carbon trong sinh khdi bang tong lugng carbon chira sinh khéi trén mit
dét (bao gom: than, canh, 14 va tham khé) va carbon dudi mit dat (chinh 1a carbon chira
trong ré cua cdy), nd duoc xac dinh théng qua 54 mau phan tich sinh khéi dugc lay tai
C4C trang thai nuong ray bi bé hda tir 1 — 10 nam. Két qua tinh toan lugng carbon trong
cac thanh phan va trang thai duoc thé hién & bang sau:

Co lao ¢ dat d ho m |

Bdng 1. Két qud tinh todn lireng carbon trong sinh khi

Pon vi: tan CO,/ha

Nam

Tﬁng luwgng

oTe | o' | ieg | Team | OB T | ke | cortrongamn
oa khoi
1 1 0 6,39 0 3,88 4,26 14,53
2 1 0 5,15 0 0 8,78 13,93
3 1 0 7,55 2,32 8,15 7,07 25,09
4 1 0 14,2 0 0 4,01 18,21
5 2 0 18,65 3,41 9,78 6,99 38,83
6 2 0 20,79 4,52 0 7,07 32,38
7 2 0 14,51 6,26 0 5,28 26,05
8 2 0 16,11 2,04 0 5,03 23,18
9 2 0 24,5 2,76 5,39 8,33 40,98
10 2 0 15,64 4,38 4,47 6,02 30,51
11 2 0 19,7 6,71 10,63 4,47 41,51
12 4 25,37 12,18 13,3 6,61 7,59 65,05
13 4 19,46 10,28 16,23 9,26 8,67 63,9
14 6 38,89 58 8,92 10,71 9,75 74,07
15 6 40,05 3,26 1,32 8,88 5,71 59,22
16 8 54,66 2,15 2,14 3,45 5,01 67,41




17 10 71,68 10,95 1,05 6,73 4,77 95,18

18 10 64,43 2,07 8,75 4,83 6,73

86,81

S liéu trén chi ra riang, & nhitng nam dau bo hoa, lugng carbon tap trung cha
yéu & 16p tham tuoi. Cho dén nam thi 4 tro di, cdy tai sinh bat dau phat trién thanh tang
cay cao do vay lugng carbon ciing tap trung nhiéu vao tang nay. Theo quy luat tu nhién,
sinh khdi cdy bui va tham twoi giam di, khéi lrong tham khé ciing ting 1én vi vay ma
luong carbon ciing giam twong wng. Lwong carbon trong ré khong cd su bién dong

nhiéu giira cac trang thai.
Luwong carbon trong dit
Carbon trong dit duoc xac dinh théng qua ham lugng mun cua dat. Két qua
phan tich 54 mau dat dai dién cho 18 6 tiéu chuan, tuong Gng Voi Cac trang thai dat bo
hoéa dugc trinh bay dudi bang sau:
Bdng 2. Két qud tinh todn liwong carbon trong dat

Nam bo UFC SOC
oTC hoa BD 1 OC 1 qooemzm? | P | (t4nco?n
(gram/cm?®) (%) ) (cm) a)

1 1 1,200 0,019 100 30 1,453
2 1 1,367 0,014 100 30 1,236
3 1 1,300 0,015 100 30 1,212
4 1 1,267 0,017 100 30 1,362
5 2 1,267 0,012 100 30 0,990
6 2 1,233 0,014 100 30 1,071
7 2 1,167 0,012 100 30 0,869
8 2 1,267 0,013 100 30 1,070
9 2 1,000 0,021 100 30 1,360
10 2 1,067 0,022 100 30 1,487
11 2 1,233 0,013 100 30 0,995
12 4 1,200 0,014 100 30 1,042
13 4 1,200 0,017 100 30 1,318
14 6 1,200 0,019 100 30 1,438
15 6 1,167 0,019 100 30 1,398
16 8 1,133 0,011 100 30 0,830
17 10 1,200 0,018 100 30 1,351
18 10 1,333 0,014 100 30 1,158

S6 lieu ¢ bang trén cho thiy rang ty trong va ham lugng mun trén cac 6 tiéu

chuan & cac trang thai bo hda khdng c6 su khac biét rd rang, dan dén két qua tinh toan
ham luong carbon trong dat ciing khong cé khac biét. Nhin chung, ham lwong carbon
trong dat & CAc trang thai nuong ray bo hoa rat thap, ching dao dong tir 0,8 dén 1,5 tan
COzlha.

Xay duwng dwong carbon co so

- So sanh legng carbon tich lily trong cdc trang thdi dat bé héa sau nwong rdy



Luong carbon trong cac trang thai duoc biéu dién & biéu do sau:
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Biéu do 1. Lweng carbon trung binh trong cac trang thdi dit bé héa sau nwong riy

Biéu db trén cho thdy rang luong carbon trong cac trang thai dat bo hoa sau
nuong ray c6 sy khac biét khé rd rét, chiing c¢6 xu hudng tang dan cing véi s6 nam dat
canh tac bi bo hoa. Biéu do ciing thé hién rd rét cac giai doan ting khac nhau: luong
carbon ting nhanh tir nm 1 dén nam thir 4 va tir ndm tht 8 dén nam tha 10. Nguyén
nhan c6 thé giai thich nhu sau: Ban dau sau khi dat ngirng canh tac, 16p tham twoi phat
trién manh mé vi theo két qua diéu tra thi 16p co 1ao0 moc day dic & cé4c trang thai dudi
4 ndm; tir nam tht 4 dén nam tha 8 da xuét hién thém cay buyi va cay tai sinh, tuy nhién
do anh huong cua 16p ¢o lao day dic nén chung chua thé sinh trusng manh nén mic
tang truong o giai doan nay 1a khong dang ké; phai dén nam thw 8 tro di, ciy tai sinh
bat dau but khoi 16p co 1o va phat trién thanh tang cay cao, lugng carbon tich lity phan
nhiéu trong tang nay nén tong lugng carbon tang 1én rd rét.
- Xay dung dwong carbon co so

Dit liéu dé xay dung dudng carbon co s bao gom: sé nam dat bi bo héa (1, 2,
4, 6, 8, 10) va lugng carbon twong ng vai mdi trang thai. Tir sb liéu nay, nhém nghién
ctru dd mo hinh hoa phan bé luong carbon theo s6 ndm bé hoéa nhu sau:
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Biéu dé 2. Sw phan bé lwong carbon tich liiy theo sé nidm dit nwong rdy bé hoa

S liéu cho thay, lugng carbon ting dan theo sé nam bo hoa theo dang phuong
trinh logarit. Stir dung phan mém théng k&, md phong dugc phuong trinh lién hé giira
luong carbon tich lily & c&c trang thai tham thyc vat phuc hdi sau nwong ray véi s6 nim
b6 hoa nhu sau:

Y =31,622Ln(X) + 17,149 v6i R =0,91
Trong do: Y la lugng carbon tich liy,

X 12 s6 ndm dat nuong ray bo hoa.

Puong carbon co sé duge xac dinh theo phuong trinh trén bang céch thay X
bang sé ndm bo hoa cua dit nwong rdy. Nhu di phan tich ¢ trén, duong carbon co so 1a
mot trong nhitng cin cir dé quyét dinh dau tu trdng ring/tai trong rimg theo co ché phat
trién sach (CDM). Do vay, s6 nam tinh toan dudng carbon co s& phai twong ng véi s6
nam cua chu ky trong risng CDM. Theo két qua nghién ctru vé phét trién ning luc xdc
tién A/R CDM ¢ Viét Nam (2008) duoc trién khai tai huyén Cao Phong, tinh Hoa Binh
thi mot chu ky trdng ring CDM téi thiéu 1a 15 nam. Do do, trong nghién ctiu nay,
duong carbon co so $& duoc tinh dén ndm thwr 15. Két qua tinh toan nhu sau:

Bdang 3. Két qud tinh todn dwong carbon co sé

Nimbéhoa | 1| 2 | 3 |4 |5!6|7|8]9]10 i ; % 14 | 15
Luong
: 1 6167|788 9991010
carbon 39 | 52 90
oot | 7 118|alol3]|7 306813

Puong carbon co s dugc biéu dién nhu sau:
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Biéu dé 3. Puwong carbon co sé cho ring phuc hoi sau nwong rdy
Qua day c6 thé danh gia rang néu dat canh tac nuong rdy ¢ Tuwong Duong —
Nghé An ngirng canh tac va tham thuc vat duoc phuc hdi tu nhién thi rimng phuc hoi c6
kha ning tich lity mot luong carbon nhit dinh va dat dwoc trén 100 tin COy/ha ¢ nam
thu 15.

KET LUAN

Tir két qua phan tich miu duoc thu thap ¢ 18 & tiéu chuan ring phuc hoi sau
nuong ray vai thoi gian bo hoa bién dong tir 1 — 10 nam, cho thay luong carbon hap thy
tang 1én theo thoi gian. Bat dau tir nam thir 4, khi 16p cay bui va cay tai sinh phét trién,
luong carbon hap thu c6 xu hudéng su ting rd rét. Phuong trinh lién hé giita lugng
carbon hap thy va s6 nim bo hoé theo dang ham logarit véi hé sb twong quan cao (r =
0.91). Tu phuong trinh thyc nghiém nay, da xac dinh dugc duong carbon co s& cho khu
vuc nghién ctru. Puong carbon co s 1a mot can cir quan trong dé tinh lugng tin chi
carbon thu duoc, khi tién hanh tréng rimg theo co ché phét trién sach ¢ khu vuc nghién
ctru.
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IDENTIFYING CARBON BASELINE FOR REHABILITATED FOREST
AFTER SHIFTING CULTIVATION IN TUONG DUONG, NGHE AN

Tran Quang Bao
Vietnam Forestry University
SUMMARY

Afforestation/reforestation under the clean development mechanism has become
popular in many countries of the world. Carbon baseline is one of the criteria to
implement A/R CDM project activities. Carbon baseline is calcultated based on the
natural recovery of vegetation. For the rehabilitated forest after shifting cultivation in
Tuong Duong - Nghe An, the vegetation is classified by the number of fallow years that
stop farming within 10 years. The results of calculation show that most of carbon is
removed by sink that is the grass layer in the first four-years. From the 4™ year to 6™
year, carbon is accumulated in 3 vegetative types (grass, shrubs and regenerated trees)
and from 6" year to 10" year, the amount of carbon re-concentrated mainly in the tree
layer (formed by the regenerated trees). Based on the results of calculation, the carbon
baseline senario is established by using the equation: Y = 31.622Ln(X) + 17.149 with
correlation coefficient (r) of 0.91.

Key words: A/R CDM, climate change, baseline of carbon, reduce emissions, REDD



