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Phan mém kiém ké khi nha kinh (GGIS) trong linh vuc 1am nghiép duoc xay dung dua trén céc
phan tich dir liéu dau vao theo cach tiép can 1 va 2 dé kiém ké khi nha kinh (KNK) theo hudng dan cua
Uy ban lién chinh phu vé bién dbi khi hau (IPCC) va két qua ctia dé tai cip Bo “Hoan thién phuong phap
kiém ké khi nha kinh trong 1am nghiép”. Phan mém dugc xdy dung dua trén nén C# va C++, 1a cac ngdn
ngit manh, c6 kha nang tily bién cao va chay da nén. Cac chimg nang chinh ciia phan mém bao gdm tinh
toan thay doi trit lugng cac bon theo cac bé chira va phén tich do khong chic chin cua két qua kiém ké
KNK theo cac quy dinh cia IPCC (IPCC 2003, 2006). Ngoai ra, phan mém da thiét 1ap co so dit lidu luu
gilr cac dir licu dau vao va cac huong dan kiém ké KNK dé gitp nguoi sir dung hiéu rd cach tinh toan va
cac yéu cau vé dir liéu dau vao. Két qua thir nghiém kiém ké KNK cho nim 2005 cho két qua tin cay,
viéc st dung thuén ti¢n va khong yéu cau may tinh phai co cAu hinh dic biét.

Tir khéa: Khi nha kinh, Bién d6i khi hau

PAT VAN PE

Viét Nam phé chuin Cong u6c khung ciia Lién hiép Qudc vé Bién ddi khi hau (BPKH) vao
ngay 16/11/1994. La thanh vién cua Cong udc nay, Viét Nam c6 nghia vu thuc hién cac hoat dong co
lién quan, trong d6 c¢6 viéc thuc hién kiém ké KNK trong cac linh vic khac nhau. Théng bao Quéc gia
lan thtr nhat (cong bd nam 2003) vé kiém ké KNK qudc gia cho nim 1994 duogc thuc hién trong 5 linh
vic: ning luong; qua trinh céng nghiép; sir dung dit, thay ddi sir dung dét va 14m nghiép; nong nghiép
va chit thai. S6 liéu kiém ké KNK nam 1994 cho thay tong luong KNK phat thai ctia Viét Nam 1a 103,8
triéu tan CO, tuong duong, trong do phat thai trong linh vyc s dung dat, thay d6i sir dung dét va lam
nghi¢p chiém 18,7% tong phat thai quoc gia (BO Tai nguyén va Mai truong 2003). Phat thai khi nha kinh
quoc gia vao nam 2000 la 150,8 triéu tan CO, turong duong, trong d6 phat thai cua linh vuc sir dung dat,
thay d6i sir dung dat va 1am nghiép chiém 10% tng phat thai (B Tai nguyén va Moi truong 2010).

Cho dén nay, cac chuong trinh kiém ké KNK cuia Viét Nam van st dung cach tiép can 1, 1a cach
tiép can don gian nhit dé tinh toan sy thay doi trit lugng cac bon va cac khi khong phai CO,. Theo do,
cac hé sd phat thai dugc dung trong qua trinh kiém ké 1a cac hé s6 dugc IPCC dé xuat va c6 thé ap dung
cho nhiéu ving lanh thd ¢6 cing d6i khi hau. Do d6 cac dit liéu dau vao trong cac chuwong trinh kiém ké
KNK & Viét Nam van ton tai do khong chic chin kha cao (B6 Tai nguyén va Mai trudng 2010).

Nham nang cao chit lugng kiém ké KNK trong linh vuc sir dung dét, thay doi sir dung dat va
1am nghiép ¢ Viét Nam, dé tai “Hoan thién phuong phap kiém ké khi nha kinh trong 1am nghiép” duoc
thuc hién béi Trung tim Nghién ctru Sinh thai va Mai truong rimg. Muc tiéu cia dé tai 1a nhim xiy dung
bd co s dit lidu ddu vao, phan mém va hudng dan kiém ké KNK trong linh vic 1am nghiép & Viét Nam.
Phan mém kiém ké KNK c6 thé duoc sir dung dé tinh toan thay doi trir lugng cac bon trong cac bé chira
theo quy dinh cua IPCC. Hon nita, cac hé sb phat thai qudc t& va cua Viét Nam phu hop voi kiém ké
KNK va module tinh toan dé khong chic chin vé dit liéu dau vao dé tinh toan cacbon theo cac bé chura
ciing duoc tich hop trong phan mém, giup qua trinh kiém ké duoc hoan thién, ddy du va tién loi cho
nguoi st dung hon.

PHUONG PHAP

Cac yéu cau dir liéu dau vao cho kiém ké KNK duoc tiép can duya trén cac hudng dan ciia IPCC
vé kiém ké KNK qudc gia (IPCC 1996, 2003 va 2006). Phuong phap chuyén gia dugc ap dung dé phan
tich cac yéu cau dir liéu dau vao cho kiém ké KNK trong linh vuc sir dung dat, thay doi s dung dat va
lam nghiép.

Dua trén cac yéu céu vé dit liéu dau vao cho kiém ké KNK qudc gia va xem xét mirc do san co
cta s6 liéu & Viét Nam, tlen hanh phén tich danh gia va tong hop céc dir liéu lién quan. Cac s liéu lién
quan dugc thu thap va tong hop tir cac nghién ctru sin co, bao gom cac nghién ciru v€ phén loai rung,
sinh khdi, kha ning hgap thu cac bon, tang truong rung, ty trong go, cc so liéu ve kiém ké rumg, v.v.

Trén co s6 v€ dir li€u va cac yéu cau vé kiém k& KNK, phan mém kiém ké KNK trong lam
nghiép duoc xay dung. Phin mém xay dung dya trén céc tiéu chi: i) don gian, d& sir dung, c6 giao dién
nguoi dung than thién; ii) kiém ké KNK dugc tinh todn riéng ré theo cach tiép can 1 va cach tiép can 2
iii) c6 tinh m6, cho phép nguoi dung cép nhét cac hé s6 phat thai, phén loai rimg va dat méi, va truy xudt
két qua dé dang; va iv) két qua tinh toan c6 thé duoc truy xuét theo ting bé cac bon hodc téng hop vao
mot bang két qua tong hop.

GIOI THIEU PHAN MEM KIEM KE KHi NHA KiNH TRONG LAM NGHIEP



Gioi thiéu chung

Phan mém kiém ké KNK trong 1am nghiép duoc x@y dung trén ngdn nglt chinh 1a ngdn ngr C #, uu
diém cuia ngdn nglr C # la manh, théng dung, dugc hd trg bai Microsoft va co thé chuyén sang ng dung
web. Ngoai ra, phan mem str dung ngdn ngir phu C++, day 14 loai ngdn ngir c6 kha ning tuy bién cao va
chay da nén. Phian mém kiém ké khi nha kinh trong linh vic 14m nghiép dwoc xay dung bao gém 4
module, chi tiét chirc ning cua cac module nhu sau:

Module Hé théng: Tao dy 4n méi, mé dy an di va dang x4y dung, luu du 4n va gitip ngudi dung
truy xuét bang két qua tong hop sau khi nhap dit liéu.

Module Chire niing: Tinh toan thay ddi trit lugng cacbon trong sinh khdi, trong dt, trong sinh
khdi cdy chét va vat roi rung, va phat thai khi nha kinh khong phai CO,. Sau khi tinh toan trit
luong cacbon theo timg bé chira, ngudi dung co thé tinh toan do khong chic chin vé dit liéu dau
vao theo tirng bé cacbon trong Module nay.

Module Céng cu: Cép nhat, tao va chinh stra dir liéu dau vao co s di co (bao gdm ving sinh
thai, viing khi hau, loai dét va loai rung).

Module Trg giiip: Luu giit co s6 dit liéu vé cac huéng dan cia IPCC vé kiém ké KNK trong linh
vuc str dung dt, thay doi sir dung dat va 1am nghiép. Ngoai ra, mot ban huéng dan kiém ké khi
nha kinh trong linh vyc 1am nghiép va cac giai thich thuat ngir cling duoc xay dung va luu gitt
trong Module nay.

Phan mém kiém ké KNK trong 1am nghiép 1a cong cu dé 1}5 tro tinh toan, kiém ké KNK trong linh
vuc lam nghiép. N6 cho phép ap dung kiém ké trén pham vi quoc gia, khu vue hodc tirng du &n cu the.
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Module c6 céc chiic nang tinh toan sau:
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Module phu tinh todn thay doi triv lwong cacbon trong cdy chét/vit roi rung

Tinh toan thay ddi trir lugng cac bon trong cdy chét/vat roi rung chi ap dung trong cach tiép can
2, khong ap dung ddi voi cach tiép can 1 vé kiém ké KNK. Do vay, module tinh toan nay chi dugc tich
hop trong phan mém dé kiém ké KNK theo cach tiép can 2.



Chic ning: Tinh toan thay ddi trit luong
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KET QUA UNG DUNG PHAN MEM KIEM KE KNK TRONG LAM NGHIEP CHO NAM
2005
e Cic dir liéu diu vao duge chuin bi

Dé thyc viée viée tinh toan thay doi trir lwong cac bon trong sinh khéi, cac hé sb phat thai va cac dir
lidu sdn co (activity data) dugc thu thap tai cac co quan c6 tham quyén (Tong cuc LAm nghiép, Tong cuc
Théng ké), co s& dit lidu cua TH chirc Nong luong thé gidi (FAO) va co s& dir liéu cia IPCC. Bén canh
d6, cac hé s6 phat thai cling duoc tong hop tir cac nghién ctru trude day va cac két qua cua dé tai “Hoan
thién phuong phap kiém ké khi nha kinh trong 1am nghiép”.

Céc dir lidu dau vao dé tinh toan luong gia ting va giam trit lugng cic bon tai nim 2005 - co s¢ dé
tinh toan thay déi trit lugng cac bon trong sinh khéi - dugc tong hop trong bang 1. Trong viéc kiém ké
nay, rung duoc phan thanh 12 loai va cac loai cy bui tham tuoi (Ia, Ib va Ic). Cac s6 lidu dé tinh toan
thay doi cac bon gom: sb lidu vé dién tich cac loai rimg, dat khong c6 rimg (1iy theo dir liéu qubc gia); hé
s6 sinh khdi dudi mat dat so v6i trén mat dat, hé sd chuyén ddi sinh khéi, hé sd cac bon trong sinh khéi

(I4y theo IPCC 2003).
Bang 1. Dir liéu dau vao tinh todn lugng cac bon ting thém hang ndm ¢ Viét Nam ndm 2005
o | Din | g | T | gt e sk on
(m*/ha/nam) (tan/m”) khoi kho

1. Rurng tu nhién

Rung LRTX — Giau 702.654 5,83 0,85 0,50

Rirng LRTX — Trung binh 1.696.703 4,24 0,86 0,50

Rimng LRTX — Nghéo 1.784.617 | 0,203 3,31 0,87 0,50

Rurng LRTX — Téi sinh 2.999.528 2,21 0,90 0,50

Rung khop 701.813 4,24 0,87 0,50

Rung tre nira 955.321 0,20 2,21 1,10 0,50

Rung tre nira — g6 hén giao 634.318 0,20 2,67 0,93 0,50

Rung 14 kim 210.980 0,22 6,62-12,13 0,58 0,50

Rung hon giao LR va LK 84.866 0,24 2,67 0,87 0,50

Rung ngap man 159.228 0,22 2,21 1,10 0,50

Rung nui da voi 356.297 0,20 2,21 1,10 0,50

2. Rirng trong 1.630.296 | 0,202 15,78 0,87 0,50

3. Pét tréng, dbi nui khong cé rirng

. Dién tich Téng truong sinh khoi trung | HE s6 céc. bon

Loai tham thuc vat (ha) R/S binh hang né{n (tan trong A’S.Inh
SKK/ha/nam) khoi

Dién tich Ia (co, lau lach) 1.968.270 | 0,203 1,25 0,49




Dién tich Ib 2.071.766
Dién tich Ic 1.790.788
Nui da khong c6 rung 344.576

1,25 0,49
1,25 0,49
0,05 0,49

Ddi v6i cae sb liéu cho tinh toan lugng cac bon bi suy gidm lién quan dén viéc khai thac gS, cui,
cac dién tich ring bi d&nh hudng boi thién tai, dich bénh, chay rung duoc ké thura tir cac sb lidu théng ké
qudc gia (Tong cuc Thong ké - TCTK) va thong ké theo chuyén nganh (Bo Nong nghiép va PTNT; Téng
cuc Lam nghiép). Mot s6 sd liéu vé sinh khdi duogc tong hop tir s6 liéu cua IPCC 2006. Chi tiét vé sb lidu
dau vao cho tinh toan luong cac bon giam hang nim dugc néu tai bang 2.

Bang 2. Dit liéu dau vao tinh toan luong giam hang nam vé trit luon

cac bon nam 2005

Bé chira Khaithac | Khaithac | Thién tai, N
5 ciii dich bénh Nguon dir licu
Loai dir liéu g Heh be
Trir lwong khai thac (m®) 2.703.000 TCTK, 2005
Trir lugng cui khai thic hang 20.185.000 TCTK, 2005
nam la toan bg cay (m°)
Dién tich anh huong béi thién Rimg tu nhién 24.624 | TCTK, 2005
tai, dich bénh (ha) Rung trong 48.262 | TCTK, 2005
Ty 1& sinh khéi DMP va TMP , o
(tin SKK DMD/thn SKK TMP) 0,203 0,203 0,203; 0,202 | H¢ so tong hop
Heé sb cacbon trong sinh khéi 0,49 0,49 0,47;0,49 | Hé sb tong hop
Hé sb BCEFg 1,89 1,89 1,89 | Hé sb téng hop
Sinh khéi cta dién tich anh
huong bai thién tai(tin/ha) 180 | IPCC GPG, 2006
L g L g . Bién dong tir 0 -1, IPCC
Hé s0 sinh khoi mat di 0,5 GPG, 2003

Mt sinh khéi do pha rirng - Aconversion

Sinh khdi truéc

Sinh khdi sau khi chuyén ddi (tan

Loai rirng/dién tich chuyen doi (ha) k?tlé"l flhll(ll)lfg/l;l g;)l kho/ha)

Rung go tu nhién/2.565 393,0 15,0
Rung tre nra/2.117 100,0 5,0
Rimng hon giao/2.957 279,6 10,0
Rumng trong/586,4 180,0 10,0
Dién tich Ia (cd, lau lach)/508,9 35,0 2,0
Dién tich Ib (cay bui, o, tre rai rac)/248,1 50,0 50

Két qua tinh toan thir nghi¢ém kiém ké KNK trong IAm nghiép nim 2005

Két qua tinh toan thay ddi trit lugng cac bon trong sinh khéi 13 hidu sé giita lwong cac bon gia
ting va giam hang nim cong véi thay ddi cac bon do chuyén ddi st dung dat tir ring sang loai sir dung
dat khac tai nam tién hanh kiém ké cho thiy thay ddi cac bon trong sinh khdi ctia cac loai rimg khéc nhau
& Viét Nam tai ndm 2005 13 2,05 triéu tin C/nim, trong d6 lwong hip thu vao khoang 28,86 triéu tan C,
luong giam hang nim do khai thac g0, khai thac cui va thién tai, dich bénh va thay dbi s dung dét 1a
26,81 triéu tin C. Két qua cu thé dugc trinh bay trong bang 3.

Bang 3. Thay d6i trit lugng cac bon nim 2005 trong 1am nghiép ¢ Viét Nam

Hang muc

Lwong cic bon thay doi
(tan C/nam)




I. Thay dbi trit lwrong cAc bon trong sinh khéi - 3.080.520

1. Lwgng cdc bon gia ting hang nim - 28.863.690
1.1. Rung ty nhién - 15.223.651
1.2. Rimng trong -12.913.335
1.3. Pét trong, doi nai khong ¢ rimg - 726.704
2. Lwong cdc bon gidm hang nim 25.783.170
2.1. Khai thic gb 3.011.408
2.2. Khai thac cui 22.488.074
2.3. Thién tai dich bénh 283.688
Er.];;hay d6i lrgng cic bon do chuyén déi rirng sang dang dat 1.026.814.00
1. Ring g6 tw nhién 475.089
2. Rung tre nura 98.546
3. Rimng hén giao 390.632
4. Rimng trong 48.847
5. Dién tich Ia (co, lau lach) 8.229
6. Dién tich Ib (cay bui, gd, tre rai rac) 5.471
II1. Téng thay ddi trir lwgng cic bon trong sinh khéi -2.053.706

Két qua bang 3 cho thay lugng cac bon do rirng hap thu vao nam 2005 1a khoang 28,8 triéu tan C
(khoang 105,9 tridu tin CO, twong duong), trong do ring tu nhién hip thu cac bon 16n nhat véi khoang
15,2 triéu tan C (khoang 55,8 tri¢u tan CO, tuong duong) va rung trong hap thu khoang 12,9 triéu tan C
(khoang 47,3 triéu tin CO, twong duong). So lidu ciing cho thdy luong phat thai KNK do khai thac g0,
cui va chdy rung nam 2005 1a kha 16, voi tong luong phat thai 1a khoang 25,8 tri¢u tan C (khoang 94,6
triéu tan CO, tuong duong). Phat thai do thay doi sir dung dat (chi yéu do chuyen d6i cac loai rimg sang
cac loai dat khac phi 1am nghiép) 1a khoang 1,0 triéu tn C (khoang 3.7 triéu tan CO, twong dwong). Nhur
vay tong lugng phat thai trong linh vue sir dung dat, thay déi str dung dét va 1am nghiép 1a khoang -2,0
triéu tan C (khodng 7,5 trigu tan CO, tuong duong). So voi ndm 2000, luong phat thai cua nganh lam
nghiép chiém 10% tong lugng phat thai quoc gia thi nam 2005, nganh 1am nghiép khong con phat thai va
d3 hép thu dugc khoang 7,5 triéu tin CO, twong dwong.

KET LUAN

Céc thir nghiém tinh toan kiém ké khi nha kinh trong linh vurc 1am nghiép nim 2005 cho thy,
phan mém c6 cac tinh ning co kha ning tmg dung cao va cho két qua kiém ké chinh xac. Phin mém co
giao dién dep, than thién voi ngudi sir dung va dé dang sir dung.

Phan mém c6 kha ning cai doc 1ap, chay nhanh, 6n dinh trén may tinh cau hinh thap. Cau hinh
toi thiéu CPU Pentim 4 1GHz, RAM 512, VGA 256 va NET Framework 3.5 (c6 thé cai dit trén
Window XP, Window 7 va Window Vista), rat pht hop dé chuyén giao cho cac don vi quéan Iy rimg, co
quan chuyén trach vé REDD, bién d6i khi hau va cac co so nghién ctru.

Céc két qua thir nghiém cho thay, linh vy 1dm nghiép & Viét Nam hién nay déng vai tro rat quan
trong trong viéc giam phat thai khi nha kinh trong linh vuc st dung dét, thay d6i st dung dat va lam
nghiép (phat thai 4m). Phin mém c6 thé tinh toan thay ddi trit luong cac bon trong bdn bé cacbon khac
nhau theo quy dinh va huéng dan ciia IPCC, do vdy cic chuwong trinh kiém ké khi nha kinh qudc gia
trong linh vyc 1am nghi€p, cac chuong trinh va dy an giam phat thai khi nha kinh trong lam nghiép,v.v,
c6 thé sir dung phdn mém nay dé tinh toan thay ddi trir lrong cac bon trong cc bé chira khac nhau.
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DEVELOPMENT OF SOFTWARE FOR GREEN HOUSE GASES INVETORY IN FORESTRY
SECTOR

Vu Tan Phuong, Nguyen Viet Xuan

Research Centre for Forest Ecology and Environment

SUMMARY

Green House Gases Inventory Software (GGIS) for forestry sector was developed based on analysis of
input data following Tier 1 and Tier 2 approach on national green house gases inventory guidelines
provided by Inter-government Panel on Climate Change (IPCC) and research results of the ministerial
level study on “Finalization of methods for green house gases inventory for forestry sector”. The
software used C# and C++ base, which is a strong language and to be able to highly customize and run
on multi bases. The main function of the software comprises the calculation of carbon stock change in
different carbon pools and analysis of uncertainty of the inventory results in forestry as required by IPCC
. In addition, the software also contains a comprehensive database on activity and emission data which
were compiled from IPCC guidelines for Tier 1 and national studies for Tier 2 application. A number of
IPCC guidelines on green house gases inventory was also included in the database as the reference for
users. The software was used to test the green house gases inventory in land use, land use change and
forestry for the year of 2005 and the results showed high confidence.
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