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Study on building the baseline carbon of some vegetation statuses
in Caophong district, Hoabinh province
Summary
Building the baseline carbon of vegetation status before planting is one of the most prerequisite activities in the
process to implement any afforestation and reforestation projects under Clean Development Mechanism (AR-
CDM) of Kyoto Protocol. This baseline will be used to calculate net carbon emission reduction values of
plantation as well as estimate additionally planting cost (so-called: environmental fee) to subsidize for local
farmers when they participate in afforestation and reforestation activities. In the study area (Ma and Bac Son
Villages, Bac Phong Commune, Cao Phong District, Hoa Binh Province), total amount of carbon fixed by one
ha of shrub and grass (with Srianthus arundinaceus is a dominant species) statuses Is equivalently to 4,845 and
9,245 tons/hectare. In which, 54,90 % (in shrub status) and 57,43 % (in grass status) in the total amount of
carbon were fixed in above ground biomass pools. Since amount of carbon lossed (so-called: leakage) and
carbon fixed by growth process (carbon fixation) in both vegetation statues are equally estimated, their
baseline carbons have parallel tendency with horizontal axis of datum line. Once, afforestation and
reforestation projects are implemented, 2 light demanding and fast growing species were selected to plant in
degraded lands of shrub and Srianthus arundinaceus species. At the end of planting rotation (15 years
afterwards), estimated amount of carbon fixed by plantations of these two species Is about 75,0 and 88,2
tons/hectares. Baseline carbon scenarios of two vegetation statuses will be set up. They are assembled by
baseline carbons of shrub and grass and growth curves of two planted species in these statuses in the same

datum line.

I DAT VAN BE

Su gia ting cfa néng d6 khi nha kinh (bao gém
CH,, CO,, N,0, HFC,, PFC;, SF,...) trong khi quyén da
gy nén hién tugng bién d6i khi hau toan cdu, lam cho
trdi dat ngay cang néng lén, cic hién tugng tu nhién
nhu han han, li lut xdy ra thudng xuyén hon gay anh
hudng khéng nhé dén cudc séng con ngudi. Trudc
thuc trang nay, Céng wdc khung cda Lién hgp quéc
vé bién d6i khi hau (UNFCCC) véi muc tiéu cao nhat
1a 6n dinh néng d6 khi nha kinh trong khi quyén &
mitc c6 th€ ngin ngita dugc sy can thip céa con
ngudi vao khi hau da dugc ky két vao nim 1992 tai
Rio de Janeiro - Brazin. D€ cu th€ hoi Céng udc nay,
Nghi dinh thit Kyoto ciing vdi 3 co ch€ quan trong la:
Mua ban phat thai (ET); d6ng thuc hién (JI); phat trién
sach (CDM) da dugc théng qua tai Kyoto - Nhat Ban
(UN, 1998) va cé hieu lrc tir thing 02 n¥m 2005. O
nudc ta, trong linh vuc 14m nghiép, CDM da va dang
md ra cd héi dugc chitng minh nhitng gia tri méi

' PGS. TS; 2 Trudng Dai hoc Lam nghiép

trudng do minh tao ra. Trong d6, tréng ring va tai
tréng ritng dugc coi 1a cac hoat ddng st dung d4t phit
hgp nhit trong CDM va dugc coi 14 mot trong nhitng
gidi phap sach va an toan nhd st quang hgp cda thuc
vat (Pham Xuan Hoan, 2005). Pugc su tai trg cha T
chitc hgp tac quéc t& Nhat Ban (JICA), mot dy 4n thi
di€m lién quan dén linh vire tréng rimg va tai tréng
ring theo cd ché€ phat trién sach (AR-CDM) dang
dugc trién khai tai huyén Cao Phong, tinh Hoa Binh.
Khac véi cdc Dy 4n tréng ritng théng thudng, mot du
an AR-CDM yéu cdu cdn phdi xdc dinh dugc dudng
carbon c0 sd cla trang thai thdm thuc vat trude khi
thuc hién ciing nhu x4y dung dugc kich ban dudng
carbon cd sd ctia du 4n nhim xac dinh lugng carbon
thuc t& dugc hap thu bdi du 4n va lam co sd tinh toan
chi phi b8 sung (chi phi m6i trudng) cho ngudi dan
khi tham gia cac hoat d6ng AR-CDM.

Bai viét ndy ching t6i trinh bay két qua nghién
citu xdy dung dudng carbon cd s3 ctia mét s6 trang
thai thim thuc vat tai xi Bic Phong, huyén Cao
Phong, tinh Hoa Binh.

NONG NGHIEP VA PHAT TRIEN NONG THON - $6 15 - THANG 8/2007 67



UNG DUNG VA CHUYEN GIAO CONG NGHE

I1. NOI DUNG VA PHUONG PHAP NGHIEN CUU

1. Néi dung nghién cdu: (+) Phan loai trang thai
tham thuc vat tai khu vuc nghién citu, (+) Tinh todn
lugng carbon tich lity & titng trang thai, (+) Xay dung
dudng carbon co sd va du doan kich ban dudng
carbon cd sd khi du an AR-CDM dudc trién khai.

2. Phuong phap nghién ciu: Cung vdi viéc k&
thita mot s6 ti lidu co ban cia khu vuc nghién ciu,
chiing t6i tién hanh diéu tra ngoai nghiép théng qua
cac budc sau:

Budc 1: Phan loai cac trang thai thdm thuc vat,
lua chon d6i tugng nghién ciru.

Budc 2: Diéu tra xac dinh sinh kh6i tuoi trén mit
dat (than, canh, 13, thdm twoi, thAm muc) véi 30 6
dang ban (ODB) trén mébi trang thai, mbi 6 cé6 dién
tich 4m? (2mx2m); sinh khéi dudi mit dat (x&) dugc
diéu tra trén dién tich 1/4 ODB (1m?).

Budc 3: Difu tra va l1ay miu d4t tai 3 vi tri dién
hinh & méi trang théi. (+) Lugng carbon tich luj trong
cac bé chita trén va dudi mit dat duge xac dinh theo
phuong phéap cda Uy ban lién chinh phi vé bién d6i
khi hau (IPCC, 2006). (+) Lugng carbon tich luj trong
dat (SOC) dugc xac dinh theo cong thitc SOC = D x
BD x SC, trong d6: D - d¢ sau 14y mau dat (cm), BD -
dung trong d4t (g/cm?®), SC - ham lugng carbon (%)
dugc tinh bing 58% ham lugng min (Ng6 Dinh Qué
et al., 2005).

S6 lieu thu thap dugc xit 1y bing toan théng ké
sinh hoc trong lam nghiép.

1. KET QUA VA THAO LUAN

1. Phin loai cic trang thai thim thuc vit 1a mot
c6ng viéc hét sitc quan trong bdi két qua cia ching cé
anh hudng rdt 16n dén viéc tinh toan ham lugng
carbon tich luj va dé xu4t cac gidi phap AR-CDM sau

nay. Trong nghién citu nay, cic tiéu chi: Loai cay chd
yéu, chiéu cao trung binh va mat d6/d6 che pha da
dugc sit dung lam cin cit chinh trong qué trinh phan
loai. Két qua phan loai cho thdy, trén dién tich d4t
170,1ha dugc dénh gia 1a c6 tiém ning cho cac du an
AR-CDM thu6c hai x6m M4 va Bic Son thudc xa Bic
Phong, huyén Cao Phong. Thadm thuc vat dugc phan
thanh 03 trang thii chd yéu bao gém: Lau lach
(105,91ha); cay bui (26,94 ha); cb lao (20,91ha). C
tranh (16,34ha) chiém ty 1& 62,3%, 15,8%, 12,3% va
9,6% tong dién tich d4t tuong ing.

Cin ci vao dién tich cla cic trang thai, mic d6
tap trung va mic d6 thuén tién cho viéc trién khai cac
hoat d6ng ngoai nghiép, hai trang thdi cy bui va lau
lach da dudc chon lam d6i tugng xac dinh lugng
carbon tich luy va du doéan kich ban dudng carbon co
sd trong nghién citu nay.

2. Sinh khéi ciia cic trang thai thim thuc vit

Sinh kh6i cda thuc vat 1la khéi lugng twoi cla
ching trén moét don vi dién tich (sinh khéi tuodi) hay
kh6i lugng vat chat kho kiét sau khi dugc sdy trong
phong thi nghiém (sinh kh6i kh6). V&i mét trang thai
tham thuc vt xac dinh, bén canh mét s6 loai cay dic
trung, chifm uu th& vé s6 ludng con c6 mot s6 loai
khéc vdi s6 lugng it hon, cic lodi réu, dia y hay tham
muc... Khi d6, sinh khéi cta thdm thuc vat 1a su hgp
thanh cta cdc bo phan phia trén mit d4t (bao gém
than, canh, 14, ¢4, thdim muc...) va dudi mit dat (r&).
Ty 1 vé& kh6i lugng giita cic b6 phan nay la gia tri
phdn 4nh mét cich trung thuc cfu tric sinh khéi
trang thai thdm thuc vat d6. Tit s6 liéu ngoai nghiép
va két qua sdy miu sinh khéi trong phong thi nghiém,
sinh kh6i ctia hai trang thai cay bui va lau lich dugc
th€ hién § bang 1.

Bing 1. Sinh khdi caa thim thuc vit tai khu vuc nghién ciu

Pon vi: Tén/ha

Trang ’ Trén mit dat Dudi. , Ty le
tﬁéi Sinh khéi Than L Ca Thim Téng mat~dét Téng dudi/ ’trén
canh muc (ré) mit dat (%)
Tudi 900| 140 171| 09 | 13,01 7,96 | 20,97 61,18
be‘fl' Kho 368| 037| 068| 059| 532 3,03 8,35 56,95
" | Tile kho/twoi (%) | 40,89 | 26,43 | 39,77 { 6556 | 40,89 38,07 | 39,82
Tuoi 249 | 215| 504| 32,09 17,33 | 49,42 54,00
l];ac‘}‘l Kho 728| 072| 262| 1062 674 | 17,36 63,47
Ti le kho/ tuoi (%) 2924 | 3349 | 51,98 | 33,09 38,89 | 35,13
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Két qua & bang 1 cho thdy: (+) Sinh khéi twoi cha
trang thai cdy bui tai khu vuc nghién cau la 20,97
tdn/ha tuong duong 8,35 tdn sinh khdi kh6. Trang
théi lau lach v&i kha ning tai sinh, sinh trudng manh
v&i mot he 1é dan xen can trd khd ning tai sinh cda
céc loai cay khéc da tao nén mét quén xa don wu dién
hinh c¢6 chiéu cao trung binh bién déng tit 2-2,3m,
t6ng sinh khéi tudi 49,42 tAin/ha (tuong duong 13,76
tan kho). (+) Ty 1é giita sinh kh6i kho va tuoi ctia cc
b6 phén thdp nhét & b phén la cay cta trang thai cay
bui (26,43%) va & b6 phan than+l cda trang thai lau
lach (29,24%) va ciing dat gia tri cao nh4t & b6 phan
thadm muc (65,56% & trang thdi cay bui va 51,98% &
trang thai lau lach). Trén toan bo trang théi, ti 1¢ giita
sinh kh6i kho va tuoi caa trang thai lau lach 1a 35,13%
thap hon cay bui (39,82%) do lau lach la thuc vat than
thao va nudc chiém khodng 70% khéi lugng cta thén,
14 - b6 phén chiém kh6i luong chi yéu trong ciu tric
sinh khéi cta trang thai nay. (+) Ty 1@ giita sinh kh6i
twoi dudi va trén mit dat cda trang thai cay bui dat
61,18% trong khi & sinh kh6i kho lai gidm xuéng mitc
56,95%. G trang théi lau lach, sinh kh6i tuoi dudi mit
d4t chi®m 54% sinh kh6i trén bé mit d4t trong khi &
sinh kh6i kh6 ty 12 nay lai ting lén mic 63,47%. Cac
két qud nay c6 th€ dugc ding khi cdn xic dinh nhanh
sinh kh6i ctia bo phan dudi miit dat.

3. Luogng carbon tich liy trong titng trang thai

Bing 2. Lugng carbon tich liiy trong cic trang thai thim thuc vat

b€ chia carbon trong d4t. K&t qud nghién citu dugc
thé€ hién & bang 2.

Qua két qua & bang 2 cho thay, cb t5i 54,9% téng
lugng carbon cta trang thai ciy bui va 57,9% téng
lugng carbon ctia trang thai lau lach tich lu§ & bé chita
trén bé mit d4t. Trong khi kh6i lugng carbon twong
iing trong d4t § trang thdi cdy bui va lau lach chi
chiém 13,83% va 6,11% tdng khéi lugng carbon cta
cac trang thai nay.

4. Xiy dung dudng carbon cd sd vi du doian kich
ban dudng co sd khi Du 4an AR-CDM dugc trién khai

Pudng carbon cd sd la kich ban phan anh su thay
d6i cda trit lugng carbon trong cic b€ chita clia mot
trang thai thim thuc vat khi khong chiu tac d6ng bdi
cac hoat dong trong ritng va tii trong ritng theo co ché&
phat trién sach (Yamada, 2006). Pugc ding lam tham
chi€u danh gia kha ning gidm phat thai thun tuy ma
du an AR-CDM mang lai théng qua viéc uwdc tinh
lugng khi nha kinh dudc loai bé thuc t&€ nhd qua trinh
quang hgp cua thuc vat bén trong ranh gidi Du an.
bay la mo6t hoat dong mang tinh bit budc trong
khuon khé quy trinh tréng rimg CDM dé ring tréng
¢6 thé dudc cong nhén la rimg CDM.

' Tai thdi di€m nghién citu (ndm 2007), gia st téng
lugng carbon tich luy trong mot frgmg thai 1a moét
difm trén truc toa d6 thdi gian, cing véi thdi gian
dudng cd sd c6 xu
huéng: Ting lén, ndm

Pon vi: TAnC/ha ngang véi truc hoanh

Trang Trén mit dat Dudi Trong va xu huéng gidm
thai | PAR | opg | cg | Tham | qge matédat dat | TOM8 | xubng. Chiéu hudng
canh muc (ré) thay d6i cda ching

Caybui | 1840 0185] 0340] 0295] 2660] 1515] 0670] 4885| 0 yac cnd you vao
Ty lé % s798] 381 702 609 s490( s127] 13831 1000| " o
Lau lach 364 | 036| 131 531 337 | 0565 9245 ™Muc 0 bien dongcua
Ty 16 % 3937 | 389 1417 | 57,43 36,46 | 6,11 | 100,0 | trt lugng carbon trong

Theo phan loai clia IPCC (2006), cic bé chita
carbon trong mét trang thai tham thuc vat bao gém:
Sinh khéi trén mit dat, thim muc, gb chét, vat roi
rung, sinh khéi dudi mit dat (trong hé théng ré c6
duong kinh > 2mm) va carbon hitu co trong dat. Tuy
nhién, d€ thuan 19i cho qué trinh diéu tra, phan tich
va danh gid, nghién citu nay da gop chiing thanh 3 bé
chita chinh: B€ chita carbon trong sinh khéi trén mit
d4t, bé chita carbon trong sinh kh6i dudi mit dat va

cic bé chita giita mot
bén 1a su tich liy théng qua qua trinh sinh trudng va
mot bén 14 su 1o 11 (leakage) do d6t nuong lam rdy,
khai thac ch4t d6t va chin tha gia siic. Két qua nghién
citu carbon 16 ri dugc tién hanh bdi nhom nghién ciru
cta JICA va Trudng Dai hoc LAm nghiép thang 6 nim
2007 cho thdy: Mitc d6 thay d6i ctia cic trang thai
thAm thuc vat nghién citu tai khu vuc rit thdp do
lugng carbon rd ri twong duong vdi trir lugng ma
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tham thuc vat tich lu§ dugc. Piéu nay d6ng nghia vdi
viéc dudng carbon cd sd c6 xu hudng nim ngang véi
truc hoanh.

Khi D 4n AR-CDM dudc trién khai, hai loai cay
Keo 14 tram (Acacia auriculifomis) va Keo tai tugng
(Acacia mangium) da dugc Iwa chon d€ tréng trén d4t
cdy bui va d4t lau lach can cit vao chién luge phat
trién 1am nghiép cta dia phuong, nhu cdu cta ngudi
dan va dic diém cia diéu kién l4p dia. _

M6t s6 bién phap ky thudt quan trong duogc dé
xudt cho ting loai cay bao gém: (+) Mat d6 tréng (Keo
tai tugng: 2.000 cay/ha; keo la tram: 2.500 cay/ha). (+)
Cu ly tréng (Keo tai tugng: 2mx2,5m; keo la tram:
2mx2m). (+) Phuong thic tréng ritng thuin loai. (+)

Thuc bi dugc xit ly theo phuong thic toan dién,
phuong phap tha céng. (+) Kich thudc hé tréng
40x40x40cm (Truong Pai hoc LAm nghiép, 2007).

Thdi gian va cudng d6 tia thwa dugc xac dinh cian
cit vao bi€u qua trinh sinh trudng cla 2 loai cay & cap
d4t I1I - d4t thoai hoa. Do biéu qua trinh sinh trudng
cta keo tai tugng va keo 14 tram chi dugc lap dén tudi
10 (Khic Dinh Thanh, 2002) va tui 12 (Vi Tién Hinh
et al,, 1996), nghién citu nay da st dung cac phuong
trinh sinh trudng d€ du tinh sdn lugng clia ritng tréng
cho dén hét chu ky kinh doanh (tudi 15). Sau 15 nim
thuc hién, bién dong cha trit luong carbon hdp thu
thudn tuy bdi rimg tréng CDM dugc thé hién qua
biéu d6 1.
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Bi€u d6 1. Kich bin dudng carbon c0 sd clia trang thai (a) ciy bui va (b) lau lich

DPudng carbon thu nap bdi cdc Dv 4n AR-CDM
trong nim d4u (bifu d6 1b) va 2 nim diu (bifu d6 1a)
sau khi tréng rimng cda ca hai trang thai thim thuc vat
déu nim dudi dudng carbon cd s do toan b than,
canh va 14 (d trang thai cay bui) va than, 14 (J trang
théi lau lach) bj m4t di sau khi phat thuc bi toan dién
trude khi tréng ritng. Khi d6, gia tri méi trudng cha
rimg chi dugc tinh tit thdi diém dudng cong tich liy
carbon ctia cidc du an AR-CDM cét dudng carbon co
sd. Sau chu ky 15 nim ritg tréng Keo 14 tram trén d4t
cay bui da hap thu dugc 75,0 tin C/ha. Trong khi
ritng tréng Keo tai tuong trén trang thai lau lach hap
thu duoc 1a 88,2 tn C/ha. Khi dé, dua vio phuong
phap cdp chitng chi gidm phat thai (tCER - chitng chi
tam thdi, ICER - chiing chi dai han) va gia ban carbon
trén thi trudng, gia tri hap thu cic bon caa rimg hoan
toan c6 thé€ dudc luong gia.

V. KET LUAN

C4u tric sinh khéi cia céic trang thii thim thuc
vat tuong d6i gi6ng nhau véi trén 42% tap trung J cac
b6 phan than canh va 14 trong khi céc loai cé va tham
muc chiém ty 1& khéng dang k€. Day ciing 1a dic diém
dic trung cha cic ving d4t thodi hoa. Téng lugng
carbon tich lily cta trang thai cdy bui khodng 4,845
tdn/ha, cta trang théi lau lach khoang 9,245 tin/ha
vOi 54,9% va 57,43% luong carbon tuong tng dugc
tich liiy 3 bé chita trén b mat d4t. Do dic thii ctia khu
vuc nghién citu, lugng carbon hadp thu thuin tuy gin
nhu khong thay déi theo thdi gian, diéu nay déng
nghia vdi viéc dudng carbon cd sd ndm song song vai
truc hoanh. V4i viéc dé xust cac gidi phap AR-CDM
cho ting trang thai, sau chu ky kinh doanh 15 nim,
lugng carbon thuc t& ritng tréng keo 14 tram trén dat
cay bui da hap thu dudc 14 75 t&n C/ha va rimg tréng
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keo tai tuong trén dat lau lach hap thu duoc 1a 88,2
tain C/ha.

Két qua nghién citu trén cho thay, viéc xay dung
cac phuong phap du doan dudng carbon cd s& va kich
ban dudng carbon co sd 1a mét viéc 1am cin thiét
nhdm timg budc lugng hoé gia tri moi trudng, ting
thu nhap cho ngudi tréng ritng. Tuy nhién, &6 chinh
xé4c cua cac phuong phap nay phu thuéc rdt 16n vao
két qua wdc tinh san lugng cdy tréng ciing nhu udc
tinh lugng carbon 1 11 ngoai khu vuc Du 4n ciing nhu
lugng phat thai khi nha kinh bén trong khu vuc Du 4n
nén r4t cAn c6 nhitng nghién citu b8 sung, hoan thién
trudc khi ap dung réng rai.
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THIET KE BO PHAN NAP HOM TUBDONG... (ich theo trang 56)

Thuc t&, khi thit nghiém trong phong thi nghiém
(dot 1) c¢6 hién tuong hom bj ket do chudn bj hom
chua t6t va do 16i thiét ké. Sau khi loai bé nguyén
nhan gay ket hom, b6 phan nap hom da dugc thi
nghiém trong phong thi nghiém (dgt 2) va thi
nghiém trong thuc t& sdn xudt (dgt 3).

V. KET LUAN

B6 phén nap hom ki€u "giit - tha", c6 nguyén li
lam viéc khéc vdi cac bé phan cung c4p hay céc b6 cit
liéu truyén théng thudng gip, da dap ing t6t yéu cdu
nap hom trén mdy déng bau mia giéng. Vi hé s6
bién déng 16n cia hom vé chiéu dai (1,71) va vé
dudng kinh (1,75) co c4u van lam viéc t6t va cé d6 tin
cdy cao.

Nhitng két qua thu dugc mdi chi 1a budc ddu, cln
tiép tuc thit nghiém d€ phat hién va khic phuc céc sai
s6t (néu c6) d€ nang cao hon nita d¢ tin cay cta bo

phan nap hom, phuc vu truc tiép cho viéc thiét ké
may déng biu mia & giai doan tiép theo ciing nhu lam
cd 5§ cho viéc md rong iing dt_mgl b6 phan cung cp
kiéu "giit- tha" cho cic d6i tugng khac.
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