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TOM TAT

Dé tai nghién ctru “Uéc luong carbon luu gilt trong rimg 14 rong thuong xanh
dua vao anh v¢ tinh da phé két hop diéu tra thuc dia tai huyén Tuy Duec, tinh Dak
Noéng” dugc tién hanh tai huyén Tuy Duc, tinh Dik Nong. Thoi gian tir thang 4 dén

thang 6 nim 2011.

Dé tai su dung anh v¢ tinh SPOT 5 ¢ mic 1A, thu nhan nam 2009, qua hiéu
chinh hinh hoc, ting cuong chat luong anh, loai bo ving khong cé rirmng sau d6 tao anh

chi sb thuc vat (NDVI).

Trén hién trudong rung 14 rong thudng xanh, dé tai da tién hanh diéu tra 25 6 tiéu
chudn hinh tron, dién tich 6 1a 1000m® & ca 4 trang thai rung. Ké thira thanh qua
nghién ctru cua tac gia khac dé tir s6 liéu diéu tra duong kinh ngang nguc (DBH) theo

cap kinh, tinh dugc lugng carbon luu giit cia mdi 6.

X4y dung mbi quan hé hdi quy da bién giira trit luong carbon luu gitt voi cac gia
tri phan xa phé ciia anh vé tinh SPOT 5, tir mdi quan hé nay thiét 1ap dugc mo hinh

udc luong trir luong carbon cua rirng dua trén dit liéu anh v¢ tinh.

Mic du két qua mo hinh udc lugng duge xay dung c6 do chinh chua cao, song
dé tai da gdp phan ung dung va phét trién phuong phap udc lugng va du bao ning luc
hép thu carbon cua rirng tyu nhién dua vao anh v¢ tinh, lam co sé cho viéc xay dung

ban do luu gifr carbon cuia rung.
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Chuong 1
MO PAU
1.1 Tinh cap thiét ciia dé tai

Bién ddi khi hau va nhimng tac déng manh m& cua no trong thdi gian gan dy 1a
mdi quan ngai to 16n ctia nhan loai. Viéc tim hiéu méi lién hé giita phat thai khi CO, tix
suy thoi va mat rimg v4i bién doi khi hau dang 1a mot van dé rat dugc quan tdm trén
thé gidi ciing nhu ¢ Viét Nam. Sy ra doi ciia chwong trinh REDD da gitp d& viéc han
ché sy phé& huy ving rirng nhiét doi trén thé gisi dé giam thiéu phat thai khi gay hiéu
rng nha kinh "Giam thiéu khi phat thai tir suy thoai va mat ring" (Reducing Emissions
from Deforestation and Degradation - REDD) & mét s6 nuéc dang phét trién trong d6
c6 Viét Nam, theo d6 cac nudc phét trién s& dap (tng mot sé6 muc tiéu giam phét thai
cta nudc ho bang cach mua cé4c tin dung carbon caa cac nudc dang phat trién tir nhitng
canh ring hap thu CO,. Hién tai mot sé du an REDD dang duoc thuc hién & chau A
nham muc dich chinh thire dwa chuong trinh ndy vao ndi dung tiép theo cua Nghi dinh

thu Kyoto bt dau tir nim 2013

Dé gop phan tng dung va hoc tap, phat trién phuong phap udc lugng va du bao
nang lyc hép thu CO, cua rung dya vao anh v¢ tinh, dugc su nhat tri cta 1anh dao khoa
MBoi truong va Tai nguyén, truong Pai hoc Nong Lam Tp H6 Chi Minh, su chap nhan
huéng dan khoa hoc ctia TS. Nguyén Thi Thanh Huong, gidng vién chinh ctia bd mon
Quan 1y Tai nguyén rimg va Moi trudng, truong Pai hoc Tay Nguyén, toi thuc hién dé
tai “Udc lwong carbon luu giit trong rirng ld rong thwong xanh dwa vao anh vé tinh

da phé két hop diéu tra thuc dia tai huyén Tuy Pirc tinh Pik Néng”



1.2 Muc dich nghién ctru

Go6p phan ung dung va phét trién phuong phap udc luong va du bao ning luc
hép thu CO, cua rung tu nhién dua vao anh v¢ tinh, lam co s& cho viéc xay dung ban

do luu gitr carbon cua rung.

1.3 Muc tiéu nghién ciru:

Dua trén dit liéu vién tham va so liéu diéu tra thuc dia co6 tinh dén sy twong Gng
vé mat dia ly dé€ tim ra moi quan hé tiém nang gitra cac nhan to6 nay voi dir liéu anh da
pho SPOT 5. Trén co s& moi quan hé nay, thiét 1dp mo hinh udc luong trir lugng

carbon va lam phan dya trén dir liéu anh vé tinh.
1.4 No¢i dung nghién ciru

- Xac dinh kha niang Gng dung cta anh vé tinh trong diéu tra carbon ring tu
nhién I& rong thuong xanh tai dia ban nghién cau
- Thiét 1ap méi twong quan gitra nhan luong carbon luu giit vai gid tri anh

- Xay dung ban d6 lwu giit carbon cua ring.



Chuong 2

TONG QUAN VAN PE NGHIEN CUU

2.1. Tong quan cac nghién ciru lién quan dén sir dung anh v¢ tinh va

GIS trong quan ly rung
2.1.1. Cac nghién ciru irng dung GIS va vién tham trén thé giéi

GIS bat dau duoc xdy dung & Canada tir nhitng nim sau muoi cta thé ky 20 tuy
nhién viéc nghién ctru va ing dung cac thudc tinh cua né dang ngay mot sau, rong,
nang cao va hoan thi¢én hon, mdt loat cac v¢ tinh dugc phong ra ngoai vii tru nham ghi
lai cac bién doi cua trai dat, vé tinh chup lai hinh anh va gui vé trai dat véi hé théng
radar. TUr d6 con nguoi co thé biét du doan duoc cac yéu td bat thuong cua trai dat,
dong thoi dua ra cac giai phap phong tranh hop 1y lam giam muc do tac hai cta thién
nhién va con nguoi.

Vé6i qua trinh phat trién toan cau héa, vin dé bao vé rimg, bao vé méi trudng
khong chi gidi han & mdt nudc, mot khu vuc ma la van dé cua toan thé gioi. viéc ap
dung GIS va cong nghé vién tham trong thoi dai ngay nay 13 can thiét va phu hop véi
tinh hinh phét trién cta tién bo khoa hoc. Trai dat dugc nghién ctru thong qua su lién
lac thong tin giita cdc nudc, cac to chirc véi nhau nham hudng dén chu dé phat trién
chinh ctia cong nghé GIS va vién tham trong mot thoi gian dai chinh 1a méi trudng va
tdm quan trong ctia né trong linh vuc nay. Nho kha nang phan tich khong gian - thoi
gian va mo hinh ho4, GIS cho phép tao ra nhitng thong tin c6 gia tri gia tdng cho cac
thong tin duoc triét xuat tir dit liéu vé tinh. Hién nay, trén thé gidi cong nghé GIS dang
dugc phat trién manh trén cac linh vuc ctia quan 1y tai nguyén moi trudng nhu:

Trong linh vuc Lam nghiép, ngay nay, cong vi¢c quan 1y tai nguyén rung dang
1a mot thach thuc 16n. dién tich rimg bi thu hep, mdi ngdy c6 hang trim loai bi tiét
chung, giam da dang sinh hoc, suy giam ngudn gen... V&i GIS céc nha quan 1y co thé
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thyc hién nhiém vu nay dé dang hon, bﬁng cach st dung anh v¢ tinh va phan loai tham
phu thyce vat.

Pha rimg: hién nay con ngudi dang phai d6i mat voi tinh hinh bién doi khi hau,
hiéu mg nha kinh, bio, Iii, cdc con dong chin ..ma nguyén nhan quan trong d6 1a tinh
trang pha rimg dang ngdy cang phat trién. Vién Tai nguyén Thé gidi (WRI) di sir dung
GIS dé danh gia anh hudng cia pha rimg véi cac qudc gia va ngudi dan trén toan Thé
gioi.

Thu hep dién tich rimg trén toan cau: véi nhu cdu cua con ngudi ngdy mot ting,
san pham ldy tir rimg dan khong dap ung du cho nhu cdu ciia con ngudi nita, cong
ddng dan cu sdng gan rumg thi ludén séng phu thudc vao rimg, trong khi d6 ¥ thic cia
con nguoi, can bo bao vé ring lai thiéu, vi vay dién tich rirng ngay mdt bi thu hep lai.
GIS ho tro phan tich so sanh dién tich rimg hién nay voi dién tich ring trong qua khu,
cho thay xu hudng thu hep ngay cang nhanh cua cac dién tich nay va téc d6 thu hep &
cac ving khac nhau, tir d6 dy béo tbc d6 mét rimg ctia nhitng noi ma bién gidi ring
van con ton tai. Vai phﬁn mém GIS, cac dy bao co thé duogc phan tich duéi dang ban

do hoac biéu do.

Dy béo anh hudng 6 nhiém khong khi ddi v6i su phat trién cua thuc vat: Véi
GIS, céac nha khoa hoc c6 thé phu dir liéu cho céac vung (cac dir licu vé su tang truong,
phan bd loai thuc vat...) theo thoi gian, tao nén cac ban dd danh gia su bién d6i sinh
trudng cua tung loai cay.

V61 nhitng trng dung rong rai, GIS da trd thanh cong nghé quan trong. N6 tham
gia vao hau hét cac linh vuc trong cudc sébng con ngudi va ngdy cang dugce quang ba
rong rai. Hon nita v6i xu thé phét trién hién nay, GIS khéng chi dimg lai & mot qudc

gia don 1¢ ma ngay cang mang tinh toan cau hoa.

Lién quan dén st dung anh NDVI, mét sb nghién ctru da su dung chi sb thuc vat
vat trong cac nghién ctru cia ho nhu:

- Avery and Berlin (1992, [13]) voi nghién ctru vé chi s thuc vat NDVI.

Nghién ctru dugc st dung dé uée luong chi s6 dién tich 14 (LAI-Leaf Area Index),



cuong do thyc vat, xac dinh vung c6 rung hay khong co6 ring, giam sat pha rung, sa
mac hoa .

- Defries and Townshend (1994) da tién hanh nghién ciru phéan loai tham phu.
Lu va cong sy (2004, [17]) véi nghién ctru cAu tric rimg d3 ap dung chi sb thuc vat

NDVI dé phan tich.
2.1.2. Ap dung GIS va vién tham tai Viét Nam

Phu hop véi xu thé phat trién cta thé giéi, Ngay nay viéc ap dung anh vién tham
trong phan loai rirng va cac linh vuc khéc tai Viét Nam dang duoc chu trong phat trién
va hoan thién.

Anh vién tham duoc nghién ctru va tmg dung trong quan 1y su bién d6i moi
truong bao gdm: diéu tra vé su bién doi sir dung dit va 16p phu. V& ban d6 thuc vat,
nghién clru cac qua trinh xa mac hda va phé rung, gidm sat thién tai (han héan, bao lut,

chay rimg...) nghién ctru 6 nhiém nguoén nudce, 6 nghiém khong khi. ..

Anh vién tham duoc sir dung trong diéu tra dat bao gom: xac dinh va phan loai

cac vung thd nhitng, danh gid mtrc d¢ thoai hoa dat, tac hai cia qua trinh x61 mon..

Mot tmg dung quan trong cua anh vién tham la g dung anh vé tinh trong 1am
nghiép, dién bién cua tng bao gdm: diéu tra phan loai trang thai rimg, nghién ctru vé
con trung va sau bénh hai phé hoai rung. tao 13p ban dd hién trang rung phuc vu cho

cong tac quan ly bao vé rirng bén viing.

Ung dung anh vién tham trong khi tuong thily van nham danh gia dinh lugng
lugng mua, bao, 1 lut, han han, danh gia sy bao dong chdy, danh gia tai nguyén khi

hau phan vung khi hau...

Anh vé tinh dd duoc st dung dé diéu tra va thanh 1ap ban d6 cac hé sinh thai
nhay cam nhu: Rirng ngdp man, dat ngap nude (pham vi ca nude), ran san ho (Quang
Ninh, mién Trung), cac loai habitat (ddo Bach Long V7),... Cac ban do ring ngap min
duoc thanh 1ap ¢ ti 1€ 1: 100 000, phu trum toan dai ven bién va & ti 18 16n hon cho
ting ving. Ban d6 dat ngap nudc toan qubc duge thanh 1ap ¢ ti 18 1: 250 000. Nhiing
ban dd nay do Trung tdm Vién tham - Bo Tai nguyén va Mai truong va mot sd co quan
khac thyc hién theo chuong trinh ciia Cuc Bao vé Moi truong [ 7]
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Anh vé tinh da thoi gian da duogc sir dung nhu mot cong cu hiru hiéu nhét dé
khao sat bién dong cta nhiéu hop phin moéi trudng thién nhién, nhu bién dong bo bién,
1ong song, bién dong rimg ngap min, dién bién rimg, bién dong 16p phu mat dat va su
dung dit (& mot sd ving). Mot trong nhitng ban dd d6 1a b ban dd bién dong bo bién
thoi ki 1965 - 1995 ti 18 1: 100 000 phii trim ca dai ven bién, do Trung tdm Vién tham

va Vién nghién ctru Bién Nha Trang thuc hién [7]

Anh vé tinh d3 dugc mot sé co quan str dung thir nghiém dé nghién ctru va theo
doi mot vai hién tugng thién tai nhu ngap lut, chay rung, tai bién dia chit. Bén canh
d6, 4nh vé tinh da duoc sir dung dé khao sat va thanh 1ap ban d6 nhay cam mdi truong

dai ven bién v6i muc dich phong chéng dau tran [7]

Vién tham trong khi twong ndng nghiép (KTNN) tng dung cua vién thdm trong
KTNN c6 thé phan thanh 4 loai chinh:

i. Diéu tra va dénh gia tai nguyén khi hau nong nghiép, su bién do6i tinh hinh sir

dung dét va 16p dat phu, va sy thay doi ciia chung theo ting thoi gian nhét dinh.

ii. Panh gia nhiing tac dong ciia ngoai canh lién quan dén san xuat nong nghiép.
Bao gom diéu kién moi truong phat trién nong nghiép, su phat sinh phat trién (dién
tich, mirc d0) ctia nhitng tac hai va nguy hiém cta thoi tiét, khi hau va méi truong dén

san xuat nong nghiép.

iii. Tinh toan cac truong yéu t6 khi hau nong nghiép bé mat nhu: bic xa, phat xa,

nhiét do, d6 am, boc thoat hoi...1am co sé cho viéc phan ving khi hau nong nghiép

iv. Du bdao KTNN bao gdm dy bdo ning suit cdy trong, siu bénh, han han, Ging
lut...Do s6 liéu vién tham dugc cap nhat nhanh, khach quan va chi tiét vi vay dap ung

kip thoi va chinh xac trong nghiép vu du bao KTNN. [7]

Nguyén Thi Thanh Huong, (2009, [18]) di sir dung anh SPOT 5 dé phan loai
rung 14 rong thuong xanh tai Huyén Tuy Pirc tinh Dak Nong. Két qua da phan biét 4
loai loai trang thai bao gdm rimg phuc hdi, rimg nghéo, rimg trung binh va rimg day,
ngoai ra mot s6 tham phii cling da duoc phan biét trén anh nhu dat nong nghiép, rimg
trong, rimg 16 0. Két qua danh gia sai s6 véi do chinh xac kha t6t (sai sd toan bo 82%

va hé s6 Kappa 12 0,76)



2.2. Tinh hinh trong nwéc va trén thé giéi vé nghién ciru do tinh

carbon rurng
2.2.1. Tinh hinh nghién ctru trén thé gioi

Nhan biét dugc tam quan trong cua cua vi¢c han ché su gia tang khi nha kinh va
su am dan 1én cua trai dat, Cong udc khung ciia Lién Hop Quédc vé bién d6i khi hau
(UNFCCC — United Nation Framework Convention on Climate Change) da dugc soan
thao va thong qua tai Hoi nghi Lién Hop Qudc vé moéi trudng va Phét trién nam 1992
va chinh thtrc ¢6 hiéu luc vao thang 3/1994. Tinh dén thang 5/2004, c6 188 qudc gia
da phé chuan Cong udc nay, trong d6 Nghi dinh thu Kyoto dugc thong qua thang
12/1997 dwa trén Cong uéc khung da tao co sé phap 1y cho viée cat giam khi nha kinh.
Theo d6, cac nghién ctru lién quan tap trung vao tim dan ching vé kho dy trir carbon
tai cac 16p phu thuc vat va lam thé nao dé cac bé dy trir nay c6 thé gia tang luu trir CO,
tir khi quyén. Pay 1 nhitng nghién ciru rt quan trong, dic biét ddi véi cac nudc cong

nghiép can dat duoc su giam phét thai theo Nghi dinh thu Kyoto.

Hién nay trén thé gi6i nhiéu to chirc qudc té da hinh thanh phuong phap luan dé
dinh huéng nghién ctru va kha niang tng dung vién tham va GIS trong quan Iy cic bé
chtra carbon cia rimg tu nhién. Vé phuong phap nghién ctru hap thu CO, cta hé sinh
thai ring, K.G. MacDicken (1997) di lap cic md hinh quan hé gilta sinh khdi
(biomass) v6i cac nhan t6 diéu tra rimg nhu dudng kinh, chiéu cao va mat do dé giam
sat carbon héap thu trong 1am nghiép va nong 1am két hop. Peter Snowdon va cong sur
(2002) khi nghién ctru hap thu carbon rimg di xac dinh bon bé chira carbon sinh théi 1a
thuc vat song trén mat dat, cdy bui tham tuoi, trong 1& va dat, va dua ra phuong phap
thu thap mau dé phan tich ham lugng carbon trong mdi bé chira. Jennier C. Jenkins va
cong su (2004) sir dung nhiéu kiéu dang mé hinh dé 1ap twong quan giita carbon hap
thu v&i dudng kinh ngang nguc chocac loai cay rimg khac nhau & Bac nuéc My. Dén
nam 2007, voi nhu cdu gidam sat nhanh lwong carbon trong rimg dé tham gia céac
chuong trinh chi tra dich vu méi trudng rimg, Trung tim Nong Lam két hop thé gisi
(ICRAF, 2007, [16]) da phat trién cac phuong phap du bao nhanh luwong carbon luu
giit thong qua viéc giam sat thay doi sir dung dat bang phan tich anh vién tham, lap 6

mau nghién ctru sinh khéi va udc tinh lugng carbon tich lily. Cac phuwong phap nay can
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dugc ké thira va xem xét ap dung mét cach phi hop hon dbi vé6i cac hé sinh thai rimg
ctia Viét Nam, trong d6 huéng nghién ctru 1ap 6 mau thu thap sé liéu sinh khéi, phan
tich miu dé xac dinh luong carbon va mé hinh héa méi quan hé giira sinh khéi, luong
carbon tich liiy véi cac nhan t diéu tra rimg, sinh thai 1a c6 co s& khoa hoc va d& tmg

dung.

Vé tng dung anh vién thAm va cong nghé GIS trong giam sat hip thu carbon
rung cling dugc coi nhu 1a mgt cong cu hitu hi¢u. Roger M. Gifford (2000) sir dung
két hop GPS dé dinh vi 6 mau nhim theo d6i luong carbon trén mat dat, déng thoi sur
dung phuong phap mé hinh héa mdi quan hé carbon tich liiy voi cac nhan t diéu tra
rimg duogc dinh vi theo thoi gian va khong gian. ICRAFF (2007) giam sat thay doi sir
dung dat rimg va lugng carbon tich lily thong qua két hop diéu tra mat dat va anh vién
tham. Cong nghé vién tham va GIS vi vay rét can thiét trong giam sat luong carbon
tich lily, tuy nhién can nghién ctru dé dua ra quy trinh ng dung nham giam sat truc

tiép CO, hap thy trong cic du an REDD.

2.2.2. Tinh hinh nghién ctru trong nudéc

Viét Nam 13 qudc gia da phé chuan Cong wéc khung ctia Lién Hop Qubc vé bién
d6i khi hau ngay 16/11/1994 va Nghi dinh thu Kyoto vao ngay 25/9/2002, dugc danh
gia 13 mot trong nhirg nude tich cuc tham gia vao Nghi dinh thu Kyoto sém nhét. Tuy
nhién, trong linh vuc nghién ctru vé trong rimg theo co ché phat trién sach (CDM),
nghién ctru kha ning hap thu carbon cia rimng, tinh toan gia tri ciia rimg 13 nhiing van
dé con kha méi mé va méi duoc bat diu nghién ctru trong nhimg nam gan day. Nghién
ctru hap thu CO, cta rimg cha yéu tap trung vao cac loai ciy ring trong dé tham gia
vao Co ché phat trién sach — CDM. Ngé Dinh Qué (2006, [7]) di x4c dinh luong
carbon tich lily trong cac khu rimg trong cac loai keo tai twong, keo 14 tram, keo lai,
thong 3 1a, thong ma vi, thong nhua va bach dan. V6 Pai Hai (2009, [2]) nghién ctru
hap thu CO, cia rimg trong bach dan Urophylla.

Vii Tan Phuong (2006, [9]), Trung tdm sinh thai va moi truong thudc Vién Khoa
hoc Lam nghiép Viét Nam da c6 nghién ctru xac dinh trit lugng carbon ctia tham tuoi,
cay bui, twong ing voi trang thai 1A, IB theo hé théng phan loai trang thai ring Viét

Nam, dé 1am co so xdy dung dudng carbon co s& trong cac dy an trong rimg CDM.
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Viéc x4ac dinh sinh khdi tuoi, khd duge thuc hién theo tung by phan than, canh va Ia.
Tuy nhién trir lugng carbon duge xac dinh thong qua sinh khdi khé cta cac bd phan
bang cach chap nhan mot hé sé chuyén doi 1a 0.5. Do d6 nghién ciru nay chi méi ding
lai & trang thai rimg phuc hoi voi ddi tuong 13 cay bui, tham twoi, chwa nghién ctru ddy
du cho céc trang thai rirng khac, va lugng carbon luu gitr dugce chuyén ddi theo hé sd,
chua phéan tich ham lugng trong tirng bo phan thuc vat cu thé.

Bao Huy va Pham Tuén Anh (2007 — 2008, [1], [14]) v6i sy tai trg ctua T chic
Nong Lam két hop thé giéi (ICRAF) di ¢ nghién ciru thim do ban dau vé du bao kha
nang hip thu CO, cua ring 14 rong thuong xanh ¢ Tay Nguyén. Két qua di xdy dung
dugc phuong phap nghién ctru, phan tich ham luwong carbon trén mat dat rirng bao gdm
trong than, vo, 14, canh cta cdy gd va cho 1am phan; di dua ra phuong phap du bao
luong CO, hip thu cho cdy rimg va trén 14m phan ring tu nhién.

Chuong trinh “Giam phat thai khi gdy hiéu Gmg nha kinh tr suy thoai va mat
ring — REDD” dang dugc khoi dong ¢ Viét Nam ciing nhu trén thé gidi, nham vao
viéc giam mat rimg dan dén thiét hai da dang sinh hoc, giam chirc niang phong ho cia
rimg va giy phat thai khi gay hiéu ing nha kinh CO, d thiic diy manh céc nghién ctru
vé do tinh carbon cua rimg. Viéc giam phat thai khi CO, tir suy thoai va mat rimng s&
duoc dén bu, chi tra thong qua viéc bao vé va quan 1y rimg bén vitng nham luu gitt
luong carbon rimg ciing nhu gia ting luong CO, ma rimg hip thy nho ting trudng sinh
khéi theo thoi gian.

Han ché 16n nhét hién nay 13 viéc tinh toan vé hap thu carbon va cac gia tri cia
rimg thudng theo cac phuong phap truyén thong do vy mat nhiéu thoi gian va cong
suc, viéc thu thap sb liéu va xur ly s6 liéu dau vao chua théng nhat, do vay do chinh
xac cua két qua kho duogc kiém chung va danh gid. Cac nghién ctru nhu da dé cap o
trén chil yéu 1a thuc hién dya vao sé liéu diéu tra thuc dia. Mic du d3 c6 nghién ctru
xdy dung mdi twong quan giita nhan t6 diéu tra rimg véi anh vé tinh nhu nghién ctru
ctia Nguyén Thi Thanh Huong (2011, [5]), nhung chua c6 nghién ctru ndo dé cap dén
viéc uoc lugng carbon luu gilr trong cac trang thai rung voi gid tri d&nh. Do vay viéc
nghién ctru xay dung mdi twong quan giita gia tri anh va carbon luu giit 1 can thiét
trong bdi canh hién nay, khi ma gia tri méi truong rimg dang dugce quan tim cao cia

quoc gia va cong dong qudc te.



Chuong 3

POI TUQNG, PHAM VI VA KHU VUC NGHIEN CUU
3.1. P6i twong pham vi nghién ciru

Trong pham vi ngudn luc cho phép dé tai nghién ctru duoc gidi han bai pham vi
va ddi tugng: Nghién ctru ¢ kiéu rimg tu nhién 14 rong thuong xanh trén cac trang thai
la rirng non (IIB), rirng ngheo (I11A;) va rung trung binh (I1IA,) va rung giau (I11A3).
Trong nghién ctru chi diéu tra carbon luu gitt cta rimg phan trén mat dat.

Nghién ctru nay dugc thyc hi¢n tai huyén Tuy Duec, tinh Pak Nong

3.2. Pic diém khu vue nghién ctru

Tuy Btc 1a mot huyén thude tinh Bak Nong, dugce thanh 1ap vao thang 1 ndm
2007 theo quyét dinh 142/2006/ND-CP ctia Chinh Phu Viét Nam ban hanh thang 12
nam 2006, day 1a mot huyén méi duoc tach ra tir huyén Pak Rlap (cil), nam phia tay
nam cia tinh, c6 6 don vi hanh chinh cdp xa gébm: Pak Ngo, Quang Tan, Pak Buk So,

Pik R'Tih, Quang Tam, Quang Truc.

Tuy Buc giap huyén Bak Song ¢ phia Pong, giap tinh Binh Phudc & phia Tay,
huyén Pik R’Lap ¢ phia Nam, nuéc Campuchia ¢ phia Bic.

Tuy Pire ¢6 tong dién tich dat tu nhién 1a 112.384 ha, trong do:

- Dién tich dat c6 rumg: 66.129,4 ha va dit tréng doi troc: 13648,1 ha trén
79.777,5 ha quy hoach cho lam nghiép
- it ngoai 1am nghiép 1a: 32.606,5 ha
Phén 16n dién tich rimg ty nhién cta huyén Tuy Ptc do Nong — Lam Truong

cao su Tuy Dtrc va 2 cong ty 1am nghiép Nam Tay Nguyén va Quang Tin quan ly.
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Hinh 3.1 Vi i dia ly khu vuc nghién cizu

Dan sb: 34.694 nguoi, trong d6 nguoi dong bao dan toc M’Néng dia phuong

chiém 41% tong dan s6 trong huyén

3.2.1. Diéu kién ty nhién cia khu vuc nghién ciru

3.2.1.1 Dia hinh

Khu vic nghién ctru ¢6 dia hinh twong ddi phirc tap, bi chia cit boi hé thong
khe, sudi kha day. Do cao tuyét ddi bién dong tir 500 — 920 m. d6 dbc binh quan
khoang 10 - 20°. D6 cao va muc do phic tap cua dia hinh c6 xu hudng giam dan tir

bac xudng nam.
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Hinh 3.2 Ban do dia hinh khu vic nghién cizu
3.2.1.2 Khi hdu thiiy vin

Khi hau & day duoc chia lam hai mua mua va nang ro rét: mua mua bat dau tu

thang 5 dén thang 10, mua kho kéo dai tir thang 11 dén thang 4 nim sau.

Nhiét do khong khi trung binh trong nim 22,2°C, nhiét do khong khi cao nhit
tuyét ddi trong nam 1a 35,8°C. Nhiét d6 khong khi thip nhat tuyét ddi trong nam Ia
8,2°C. Bién d¢ dao dong nhiét giita cac mua trong nam tuong dbi nhé nhung bién do

dao dong nhiét gitra ngay va dém kha 16n, dac biét 1a vao cac thang mua kho.

Lugng mua trung binh trong nim bién dong trong khoang tir 2.250 mm dén
2.450 mm. Luong mua ngay 16n nhat trong nim: 106mm. Sé ngdy mua trong nam 1a
195 ngay. Luong mua chil yéu tap trung vao cac thang 6,7 va thang 8 chiém 80%
lvong mua ca nim. Khu vuc Tuy Pirc mua mua thudng dén som hon cac khu vic

khéc trong dia ban tinh BDak Nong.
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D6 4m twong ddi trung binh trong nim 1a: 85%. Lugng bdc hoi trung binh trong
nam: 1954 mm. Luong bdc hoi trong cic thang mua kho 16n hon rat nhiéu so véi cac

thang mua mua, do vay mua kho rat thiéu nuéec.

C6 hai huéng gié chinh: déng bac va tdy nam. Gid dong bic thoi vao mua khé,

day 1a loai gi6 hai, anh hudng rat 10n dén cdy trong trong ving. ..

Trong khu vuc nghién ciru ¢6 nhiéu sudi 16n nhue Pik R’lap, Pik Glun, Bak
R’tih, Pak N’ohr,...Ngoai ra con rat nhiéu nhanh sudi nho va cac khe, day 1a khu vuc

dau ngudn nén luu luong nudce tuy khong 16n nhung khéng bi can vao mua kho.

3.2.1.3 Dit dai

Pit pho bién ¢ day 1 dat ndu do trén dat Bazan (Fk). Day la loai dat kha tdt, c6
d6 sau tang dat trén 100 cm, khong c6 két von, 46 d4 13n thip... Phu hop véi nhiéu
lodi cdy nong, 1am, cong nghiép. Ngoai ra c6 mot so it 1a dat boi tu ven sudi (Ru), day

cling 12 mot loai dat kha tot, tuy nhién thuong hay bi ing vao muia mua.

3.2.1.4 Rirng va tai nguyén rirng

Riung ty nhién & day thudc kiéu rimg gd 14 rong, mua 4m thudng xanh; ¢ hé
thue vat va ciu trac rat da dang. Cac dang rimg thuong gip gom: Rung gd, rimg 16 6 —
tre nira, ring hon giao gd - 10 6.... Trong d6 rimg gd chiém phan 16n dién tich ring ty
nhién hién c6 cta khu vuc. Céc loai ring hon giao, 16 6 thuan phan bb rai rac va tap
trung chil yéu ven cac con sudi. Pdi v6i ring g6, cd cac trang thai pho bién 1a ring
non phuc hoéi sau nuong riy (ITA — IIB), rimg bi tic dong manh (IIIA;) va rimg it bi
tac dong (111Az). Nhin chung tai nguyén ring con phong pht, trit lwrong gb kha cao
song do cac ching loai gb quy hiém da bi khai thac chon trong nhiéu nim trudc day

nén gan nhu di giam chat luong.

Mot dic diém dé nhan thiy d6i voi kiéu rimg thudng xanh trong khu vire nghién
clru d6 12 mét do cdy rat day va c6 phan bd ciy giam dan theo cip kinh. Ciu tric ting
tan phirc tap, nhiéu tang v4i hé thuc vat hét stc phong pha. Cac wu hop thudng gip:
Cho xot (Schimar superba), Dé (Quercus sp), Tram (Syzygium sp), Xoan (Melia

azedarach)...
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Tham thyc bi thudng rat day véi cac loai song may, 14 bép, may bui, riéng, nghé

rung... vo1 do che phu rat cao.

3.2.2. Pic diém kinh té, xi hdi ciia khu vure nghién ciru

3.2.2.1 Nong lam - thuy sdn

Gia trj san xuat nganh néng 1am thay san nim 2010 dat 1.233 ty dong, ting binh
quan hang nam 13,61%; trong d6: néng lam ngu nghiép tang 11,48%; cong nghiép -
xay dung tang 25,36%; dich vu tang 26,44%.

San xudt nong, 1am nghiép giir vai trd chu dao thic day ting trudng kinh té va
on dinh xa héi. Quy mo, ndng luc san Xuét nong nghiép tang lén 1o rét, cong tac
khuyén noéng khuyén 1am, ing dung khoa hoc k¥ thuat vao san xuat, cic mo hinh san
xuat khoai lang xuét khau, chanh day, trang trai c6 hiéu qua kinh té cao. Tong dién tich
gieo trong binh quéin ting 7,26% trong d6 dién tich cAy luong thuc ca giai doan dat
3,27 nghin ha, tdng binh quan hang nam 13,6%, san luong cay c6 hat dat 15,57 nghin
tan, ting binh quan 14,82%.

Téng dién tich cdy cong nghiép chii yéu (ca phé, tiéu, diéu, cao su) ca giai doan
61,2 nghin ha, tang binh quan hang ndm 6,24%; San lugng udc dat 57,95 nghin tan,
tang binh quan hang nam 12,31%.

Chin nudi gia stc, gia cdm khong ngimg phét trién. Tong dan trau, bo ca giai
doan 2007-2010 la: 13,01 nghin con, tang binh quan hang nam trén 15% dan lgn 19,12
nghin con, ting binh quan 13,36%, tong dan gia cam 210,24 nghin con, ting binh quin
hang nam 13,11%, thit hoi cac loai Xuat chuéng dat 1,57 nghin tan. Cong tac phong tru
dich bénh duogc chu trong, chu dong dap tat dich bénh tai chd, khong dé xﬁy ra dich

bénh lay lan trén dién rong.

Lam nghiép thuc hién quy hoach 3 loai rimg: Ring san xuat, rimg phong ho va
rung dac dung; trién ké hoach giao dat, giao rung cho hg, nhom hg, gia dinh va td churc
du diéu kién. Tong dién tich dat 1am nghiép va rimg di giao cho t6 chic quan 1y:
66.878 ha, dién tich dat 1am nghiép va rumg giao cho hd, nhom ho, gia dinh & cac bon
3.224 ha.
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Thuy san: Dién tich nudi trong thuy san nim 2010 1a 0,11ha, san luong 0,05
nghin tan. Nhin chung san luong nudi tréng thily san trén dia ban huyén con thap chu
yéu nudi trong & ho gia dinh, chua hinh thanh va phat trién thanh trai nuéi trong thiry

san.

3.2.2.2 Cong nghiép

Gia tri san xudt nganh cong nghiép (theo gia cd dinh) giai doan 2007-2010 wéc
dat 87,77 ty dong, tang binh quan hang nim 24,97%. Quy mé cua nganh céng nghiép
chu yéu ¢ thanh phan kinh té tip thé, kinh t& nha nuéc chiém khong dang ké. Hién
dang trién khi thuc hién x4y dung cum cong nghiép xa Quang Tam, Nha may san xuat
da Granit xa Pak R’Tih dang khoi cong xay dung, nha may ché bién rau ca qua xa
Quang Tam dang trong giai doan chudn bi dau tu. San phdm cong nghiép, tiéu thu
cong nghiép chil yéu 1a khai thire vat lidu xay dung, ché bién san pham th trong nong,
1am; co khi sira chira, gia cong may mic...Tong co s& san xuat cong nghiép trén 80 co

SO.
3.2.2.3 Thuwong mai — dich vu

C6 budc chuyén bién tich cuc theo huéng dap ung tot hon cac nhu cau vé san
xudt, kinh doanh va phuc vu doi sdng dan cu. Tong mirc ban 1é hang héa va doanh thu
dich vu giai doan 2007 - 2010 dat 543,4 ty déng, tdng binh quan hang nam 23,65%;
Khéi luong luan chuyén hang hoa, khéi lugng luan chuyén hang khach déu ting; hé
thng dai Iy thu mua nong san, phan phdi san pham, co s& kinh doanh,..déu ting. Bén
xe huyén duogc thanh 1ap, Chg Quang Truc da xay dung xong, trung tam cum xa bak
Mré, xi Quang Tan va trung tdm cum xa Dk R’Tih dang duoc trién khai xdy dung.

Téng $6 co s thuong mai, nha hang, dich vu uéc dat 620 co s6.

Dich vu buu chinh vién thong timg budc dugc cung cd, chét luong dugc cai

thién.
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3.2.2.4 Thu chi ngan sach

Cong tac quan 1y thu chi ngén sach dan di vao né nép, kip thoi udén nin nhing
sai sot qua cong tac kiém toan, thanh tra ngan sach. Hoan thanh ké hoach thu ngin
sach hang nim. Tong thu ngan sach nha nuéc trén dia ban tir ndm 2007 - 2010 dat
39,36 ty dong, ting binh quin hang nim 70%. Trong d6 thu ngan sach ngoai quéc
doanh giai doan 2007 - 2010 dat 19,62 ty dong.

Téng vbn dau tu phat trién trén dia ban giai doan 2007 - 2010 wdc dat 693 ty
dong, ting binh quin hang nam 18,2%. Trong d6 vén ngan sach nha nudc do dia
phuong quan 1y wdt dat 200 ty dong, ting binh quan hang nim 34%. Viéc huy dong

von dau tu tir bén ngoai chua cao.

3.2.2.5 Van héa xa hgi

Van hoa - xa hoi dat mot s két qua kha quan; tinh hinh an ninh chinh tri, trat
tw an toan x4 hdi 6n dinh; quéc phong an ninh dugc gilt viing, nhiéu van dé dan sinh
blrc xtc dugc giai quyét. .. Két qua dat dugc trong nam 2007 - 2010 thé hién sy nd luc

cua cac cap, cac nganh va nhan dan cac dan tdc trong toan huyen.

Tong sd gio phat tiép song dai phat thanh tinh va tiép song dai trung wong la
9.165 gio, ting binh quan niam 13 3%. SO gio phat song truyén hinh dai tinh va tiép
song dai trung wong 39.764 gid. Ty 1¢ ho xem duoc truyén hinh dat 90%. Ty 18 s6 ho
duoc nghe dai tiéng no6i Viét Nam dat 95%, 72,2% ho dat gia dinh van hoa, 40% thon
bon cong nhén la thon bon van hda; 93,9% thon bon c6 nha sinh hoat cong déng, 6/6
xa cO tram truyén thanh, xay dung dugc 04 doi van nghé quén ching & cac xa cung cac

16p ché tac nhac cu.

Thuc hién cude van dong “Toan dan rén luyén than thé theo guong Bac HO vi

dai”. Phong trao thé thao quan dugc duy tri tot & cac dia phuong, phong, ban.

3.2.2.6 Gido duc - Y té

Tong s6 hoc sinh dau nam hoc giai doan 2007 - 2010 tang binh quan hang nim
11,32%, ty 1¢ tré¢ em di hoc mau giao ding tudi 12 90,9%, ty 1€ tang hang nam 0,7%;
ty 1€ tré em di hoc tiéu hoc dang tudi 1a 78%, ty 1€ tang hang nam 3,7%. Pén cubi nam

16



2010 hoan thanh duoc phé cap gido duc THCS va tiép tuc duy tri két qua phd cap gido
duc tiéu hoc, chéng tdai mu chit trén toan huyén. Ty 1€ sb truong TH dat tiéu chuan
qudc gia: 9,09%

Hién nay 100% xa c6 tram y t&, 67% xa c6 bac sy; sd giwong bénh/van dan: 15
givdng; 4 bac sy trén van dan, tré em dudi 5 tudi suy dinh dudng: 29% trén 90% tré

em dudi 1 tuoi duoc tiém vaccin;

3.2.2.7 Dén so, lao dpng viéc lam

Téng dan sb cta toan huyén nim 2010 khoang 39 nghin ngudi. Dan sb trong d6
tudi lao dong 13,59 nghin nguoi, ting binh quan 12,31%. S6 lao dong dang lam viéc
trong c4c nganh kinh té 13 14 nghin nguoi, ting binh quan hang nam 13,74%. Ty 1¢

tdng dan s6 tu nhién 2,1%: ty 1€ tang dan s6 co hoc 6,97%.
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Chuong 4:

VAT LIEU VA PHUONG PHAP NGHIEN CUU
4.1 Vat liéu nghién ciru
4.1.1. Anh vién tham

Anh vién tham st dung trong nghién ctru 1a anh vé tinh SPOT 5 ¢ dugc xtr 1y &

muc 1A, thu nhén vao ngay 15 thang 3 nam 2009.

V¢ tinh SPOT - 1 cta co quan hang khong Phap duogc dua 1én quy dao va di vao
hoat dong vao gitta nam 1986, sau do cac vé tinh SPOT - 2,3,4. lan luogt dugc dua vao
hoat dong cac nam 1990, 1993, 1998. V¢ tinh SPOT 5 dugc phong 1én vii try vao nam
2002. Pay 1a loai vé tinh dau tién sir dung k¥ thuat quét doc tuyén chup véi hé thong
quét dién tir co kha nang cho anh 1ap thé dya trén nguyén 1y tham sat nghiéng. Bo cam
bién HRV (High Resolution Visible) khong phai 13 mot may quét quang co ma la may
quét dién tir CCD, c6 thé thay d6i goc quan sat nhd mot guong dinh hudng va guong
nay cho phép quan séat nghiéng 27° nén c6 thé thu nhan dugc anh lap thé. SPOT dugc
thiét k&, van hanh va khai thac phuc vu muc dich thuong mai, nham cung cép dir liéu
giam sat tai nguyén va méi truong. Anh SPOT duoc cung cap ¢ hai dang khac nhau 1a
anh toan sic va anh da phd. Vi SPOT 5, bo cam bién HRS (High Resolution
Stereoscopic) cho anh toan sic vdi d6 phan giai Sm va anh da phd vai d6 phan giai 10
m. Ngoai ra SPOT - 5 con dugc trang bi hé théng quét anh HRG (High Resolution

Geometric) cho anh toan sic voi do phan giai 2,5 m.
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Bang 4.1: Piac diém anh SPOT-5

Kénh phd bop hgir; r‘]gl(?%)k hong Diy phd (um)
Panchromatic (PAN) 2,5 hay 5 0,48-0,71
Kénh 1: green 10 0,50 -0,59
Kénh 2: red 10 0,61-0,68
Kénh 3: near infrared 10 0,78 -0,89
Kénh 4: Shortwave infrared (SWIR) 20 1,58 - 1,57

4.1.2. Dix liéu bd tro

Ngoai ngudn dit liéu chinh 13 4nh vé tinh SPOT 5, mét s6 dit liéu bo tro cling

duoc su dung dé thuc hién nghién ctru nay bao gém:

- Ban d6 dia hinh huyén Tuy Duc ty 1¢ 1:50.000 hé toa d6 VN-2000 dugc cung

cap boi bo mén Quan Iy Tai Nguyén rimg va Mai truong, truong Dai hoc Tay

Nguyén.

- Ban d6 hién trang rimg trong chuong trinh theo dbi dién bién tai nguyén ring

cua chi cuc kiém 1am tinh Dak Nong

4.1.3. Dung cu, thiét bi

- May GPS Garmin 60 CsX cam tay

- Dia ban dé dinh hudng ban do

- May do cao Laser Ace 3D

- Bang biéu diéu tra, but, thudec.

- Cudn day da nut san cac ban kinh l1ap 6 mau.

- Thude do dwong kinh

- Thude do dd dc Clinometer

4.2 Phwong phap luin va tiép cin nghién ctru

Thuc vat ¢6 kha ning hap thy CO, va luu gitt dudi dang carbon trong cac bé

chtra ctia rimg tu nhién, trong d6 bé chira quan trong 1a thuc vat than gd trén mat dat.

Nhu vay nghién ctru lugng carbon luu gitr trong thuc vat tir d6 suy ra luong CO, hap

thu 13 co sé dé xac dinh kha ning hip thu CO, cua cac kiéu ring, trang théai ring.
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Ning lyc phan xa cuaa thue vat khac nhau phu thudc vao nhiéu yéu t trong dé c6 murc
d6 che phu ctia cac tang tan ring, trir lugng ring, loai cdy va mat do rimg; dong thoi
¢6 quan hé véi trir lugng carbon. Ning luc phan xa ndy s& dugc do luong dé xac dinh
hoic phan tich tham phu théng qua k§ thuat vién thdm. Dua trén co s& nady mo hinh
udce tinh trlr lwong carbon cho cac 16p hién trang khac nhau sé dugc xay dung dya vao
s6 liéu diéu tra thuc dia va chi s6 anh (Digital number). Cac chi sb cua anh vé tinh ¢6
mdi quan hé véi cac thong sb tai nguyén rimng, do d6 co thé xdy dung cac mé hinh
quan hé giira chiing dé giam sat bién doi trang thai rimg va luong CO, hip thu theo
thot gian va khong gian thong qua phan tich anh va tng dung GIS.Trén co s¢ do ban

d6 trir luong carbon s& dugc thiét 1ap cho khu vuc nghién ctu.

4.3 Phwong phap nghién ciru cu thé

e Phat trién co s& dir liéu ™\

Anh SPOT 5 / | D@ ligu thuc dia
/ \\D_,u’lle/uso c6 san
Anh sau hiéu chinh
hinh hoc

v

| Phan loai cé giam dinh |

/ Anh phan loai coé Z | ‘/ Anh phan loai
rirng /‘ 7 khéng co rirng

=/ AnhiSROico H Anh NDVI /
/ rirng

|
Phuwong phap hbi quy

y
Gia tri carbon

Gia tri anh DNVI

Phan tich twong quan

N

3

\

Mé hinh hdi quy

|

Panh gia két qua wéc lwong

S YamYe

N NG

Hinh 4.1: Quy trinh thzc hién nghién cuu
20



4.3.1. Hiéu chinh hinh hgc dnh

Bién dang hinh hoc ctia anh dugc hiéu nhu su sai 1éch vi tri giita toa do anh thuc
té (do duogc) va toa d§ anh 1y tudng tao bdi mot bd cam cod thiét ké hinh hoc chinh xéac
va trong diéu kién thu nhéan ly tudng, nham loai trir sai sb gitra toa do anh thuc té va

toa do anh ly tudng can phai tién hanh hiéu chinh hinh hoc.

Hinh 4.2: Phan bé cdc diém khong ché (GCPs)

Phuong phap hiéu chinh hinh hoc sir dung trong nghién ctru 1a phuong phéap nin
anh tryc giao (Orthorectification), yéu cau dau vao la cac diém khong ché mat dat
(Ground control points - GCPs) va d6 cao bé mit dia hinh, ¢ ddy d6 cao bé mat dia
hinh dugc mé phong boi md hinh d6 cao sé mat dit (Digital Elevation Model - DEM).
Ban d4u y nghia ctia viéc st dung cac diém khéng ché 1a dé dinh hudng anh sau d6 su
dung mo hinh do6 cao s6 mit dat nham loai bo anh huong do dia hinh mat dat gay ra.
Trong nghién ctru str dung 25 GCPs dugc thu thap boi may GPS cam tay, khi nin
chinh yéu ciu sai s trung phuong (Root Mean Squared Errors - RMSRs ) khong vuot
qué 0,5 pixcel.
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MapY | Elev | ImageX | ImageY |PredictX |PreditY | EmorX | EmorY | RMS |
1227 826.00 125440 |571.80 1254.2391571.3672 0.1609 |-0.4328 |0.4617
1222 84200 (232069 |939.31 2320.4838939.5080 (02062 |0.1980 0.2858 |
1222 839500 1232169 85531  2321.8042955.0631 0.1142 -0.2465 0.2721

1213 709.00 |2545.08 [1910.54 |2545.1658 1910.7796.0.085¢ 02396 | 0.2545

1213 708.00 255646 |1306.85 2556.51421906.66980.0542 |-0.1802 0.1882
11.99 695.00 353680 [317560 |3536.78593175.6879-0.0041 00879 0.0880
1212 745.00 (2159.84 |2040.00 |2159.9707 2040.07880.1307 |0.0788 0.1527
12.08 684.00 26383.07 |2431.47 2683.05862431.2402-0.0114 -0.2238 0.2301

Delete

Hinh 4.3: Gia tri cdc diém khéng ché

Mb hinh DEM dugc tao ra tir ban @6 dja hinh ti 18 1:50.000 dé thuc hién viéc
hiéu chinh. Quy trinh tao DEM tir cac dudng dong mic bang phan mé rong 3D
Analyst trong ArcGIS.

Puong dong mirc
( contour map)

3D Analyst Create 3D Analyst Convert
TIN from feature TIN to raster

Hinh 4.4: Quy trinh tgo DEM

Phian mém ENVI s& tinh to4n vi tri trén anh gdc cho timg pixel va 4p dung thuat
toan tai chia mau dé xac dinh cac gia tri xuat trong tmg v4i anh moi. Anh sau khi nan

chinh dugc dua vé hé toa 30 UTM WGS84 mii chiéu 48N
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Hinh 4.5: Anh truéc va sau khi nan chinh

4.3.2. Tang cwong chat lwgng dnh

C6 nhiéu phuong phép ting cudng chét lugng anh nhu phuong phap bién doi
histogram, bién d6i cip do6 xam, bién d6i do tuong phan, ...Tuy nhién viéc phdi hop
mau gitra cac kénh anh dugc xem la phuong phap don gian nhat. Vi vay trong nghién
ctru ndy, phuong phap tang cudng chat lugng anh duoc sir dung 1a dua vao viéc to hop
mau cua cac kénh phd. 3 kénh phé 3,2,1 (can hong ngoai - Near Infrared-NIR, kénh do
-Red, va kénh xanh -Green-G) cua anh duoc phdi hop twong tng cho ba mau co ban
(Red, Green, Blue) dé lam ndi bat d6i twong can quan tdm thuc vat rimg duoc thuc
hién trong nghién ctu nay.

Pé giam bét dung lwong va thuan tién trong viéc xt ly, anh da duoc cit dua
theo ranh gidi chinh cta huyén Tuy brc.

4.3.3. Loai b6 viing khong c¢6 rirng

Déi tuong can quan tim chii yéu trong nghién ciru 13 rimg do d6 can phai loai
b6 phan khong co6 rimg trén anh dé thuan tién trong cac budc xir 1y tiép theo. Cach
thire thuc hién:

- Phén loai c¢6 giam dinh anh thanh hai I6p rieng va khéng c6 rieng sir dung

phuong phap phan loai gin dung nhat (Maximum Likelihood Classifier —
MLC)
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- Tao ving mau ROIs (Region of Interest) tir 16p rirng, cit anh bang ROIs nay

két qua dugc anh chi bao gdm phan c6 ring nhu hinh 4.6 dudi day:

74-400:) 752000 TEO000 TE3000 7750{?

1360000
1360000

1350000
1350000

1

1340000

1340000

1330000
1330000

a 4050 2100 | 16,200
1 Melers

1320000
1320000

T T
744000 752000 760000 763000 775000

Hinh 4.6: Anh SPOT dd dwoc logi bé viing khdng c6 ring
4.3.4. Tao anh chi sé thue vat
Chi s6 thuc vat NDVI (Normalized Difference Vegatation Index) phan anh su
phan bd va dd che phu cua tham thyuc vat. Khu vuc ¢6 do phu thuc vat day sé c¢6 chi sb
NDVI cao, nguoc lai khu vuc ¢6 do phu thép thi c6 chi s6 NDVI thép.
Tham thue vét buc xa lai rat cao tai cin héng ngoai, thép hon voi tia héng ngoai

giita va rat thap véi tia sang do, vi vay st dung kénh NIR (can hong ngoai) va kénh
RED dé tinh chi s6 NDVI. Cong thirc tinh NDVI = (NIR — RED) / (NIR + RED)
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BAN PO ANH CHI SO THUC VAT NDVI

744000 762000 760000 TEE000 TTE000
1 1 1 N 1

1360000
13E0000

1350000
1350000

1

1340000
1340000

4330000
1320000

1320000
T
1320000

T T T
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Hinh 4.7: Ban dé anh chi sé thuec vat
Muc dich cta tao anh NDVI 1a dé chuyén dir liéu da phé thanh mot anh don

kénh qua do thé hién su phan b6 cua thuc vat rung

4.4 PDiéu tra thue dia
Rumng c6 6 bé chira carbon, bao gdom:

- Trong cay gd phan trén mat dat

- Trong cay bui — tham twoi — 1am san ngoai goé
- Trong tham muc

- Trong vat roi rung canh nhanh, cay chét

- Trong ré cay dudi mat dat

- Trong dét rimng.
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Cay trén mat dat Cac san pham gé

Thwrc vat khdng phai
cay, trén mat dat

& chét

Hinh 4.8: Cac bé chiza carbon

Trong pham vi thoi gian va nguon luc ciia mot dé tai tét nghiép, nghién ciu chi

tim hiéu méi quan hé giira trir lwgng carbon trong than cay gé bén trén mat dat véi
duong kinh ngang nguc 1a 5cm tra 1én 12 16p cly tham gia vao tang tan cua 1am phan
rung.

4.4.1. Thiét 1ap 6 miu

Hinh dang va kich thudc 6 mau phu thudc vao mat d6 phan bd cua ciy rimg va
kiéu rimg. Nghién ctru nay di s dung 6 mau hinh tron vi wu diém 1a dé thiét lap trén
hién truong.

Trong mdi 6 mau, dé giam chi phi nhung van bao dam yéu cau diéu tra va chi
tiéu thong ké, 6 miu chinh dugc chia thanh cac 6 miu phu theo nguyén tic cap kinh
cang nhiéu cy nhu cic cdy cip kinh nho, cy tai sinh thi dién tich 6 miu phu s& nho

va dién tich 6 mau phy ting dan theo mat d¢ thwa dan & cac cap kinh Ion.

Sau day 13 hinh dang va kich thuéc 6 mau duoc dé nghi dung trong diéu tra

carbon ring ¢ Viét Nam (Bao Huy, 2010, [6])
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B

Str dung 6 hinh tron phan chia thanh cac 6 phu véi kich thudc khac nhau tuy

theo duong kinh:

O tron c6 ban kinh 17,84 m ung vai dién tich 1000 m?
- O phu tron c6 bén kinh 12,62 m &ng véi dién tich 500 m?

- O phu tron c6 béan kinh 5,64 m ung vai dién tich 100 m?

- O phu tron c6 ban kinh 1 m ¢ng vai dién tich 3,14 m?
4.4.2. Phwong phap diéu tra trén thuc dia

Chuan bj day c6 thit nit bang dai mau & cac ban kinh cta cac 6 mau phu lan
luot 1a 1m (mau xanh chudi); 5,64m (mau vang); 12,62m (mau xanh bién) va 17,84m
(mau d6). Nhu vay c6 4 vi tri dugc xac dinh bang dai mau, mdi vi tri mot mau khac
nhau. D¢ tién hanh 1ap mot 6 can it nhat 3 day nhu vdy, tot nhat 12 4 day. Pong thoi
trén mdi day, tmg voi mdi vi tri budc thém mot dai cing mau c6 thé di chuyén dé cong
thém chiéu dai ban kinh 6 miu trong trudng hop trén dat doc. Mdi day thiét ké dai 25

m dé c6 thé cong thém chiéu dai ban kinh trén déc.

—$ t $

im 5.64m 12.62rr] 17.84m
(Xanh chuoi) (Vang) (Xanh bién) (D9)

Bat dau ¢ tam 0, d6 1a vi tri toa d0 6 mau ngau nhién da dugc xac dinh va dugc

dong moc, treo bang co dinh ghi ro so hiéu 0.
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Tién hanh thiét 1ap 6 mau tron v&i cac 6 phu lan luot theo timg mui 45° tir

huéng Bic va theo chiéu kim dong hd cho khép kin vong tron.

Bit dau kéo day theo huéng Bic,
sau do kéo mdt day khac sang hudng
Pong vudng goc v4i Bic va kéo mot
day thir ba & giita (45° so v6i Bic). Tao
dugc 2 mii tir Bac dén Pong. Tién hanh 1784m Déng
do dém trong tirmg mui tir trai sang phai

va tor tdm ra theo tung vong ban kinh

phu.

C6 dinh day hudng Bic va Pong.
Di chuyén diy ¢ giita vé huéng Nam 17.84m
(thang v6i Béic) va kéo thém mot day o
gitta hai huéng BDong va Nam. Tao dugc 2
mai gitta Pong va Nam. Tién hanh do 17.84m Déng
dém trong tirng mui tir trai sang phai va tir

tam ra theo tirng vong béan kinh phu.
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C6 dinh day huéng Bic va Nam. Béc

Di chuyén day & gitra vé huéng Tay 17.84m

(thang v&i Pong) va sau do di chuyén
day hudéng Pong vao gitta hai hudng
Nam va Tay. Tao dugc 2 mui gitta Nam
va Tay. Tién hanh do dém trong timg
mui tur trai sang phai va tr tdm ra theo

ting vong ban kinh phuy.

va Tay, di chuyén mot day khac va giita
Tay va Bic. Tao duoc 2 mui gitra Tay va
Bic. Tién hanh do dém trong timg mui tir
trdi sang phai va tu tam ra theo tung

vong ban kinh phu

17.84m

Nam

Cuoi cung, c¢0 dinh day huong Bac Bac

Tay

Ciach do dém theo tirng ving ban kinh:

Vi béan kinh tir tam dén 1m (xanh chudi): Po tt ca cay tai sinh voi DBH<5m va
tat ca cay gb c6 DBH > 5cm; va vt roi rung (canh nhanh nga dd)

Véi béan kinh tir 1m (xanh chuéi) dén 5,64m (vang): Do cac cay co6 DBH > 5¢cm
Véi ban kinh tir 5,64m vang) dén 12,62m (xanh bién): Po cac cdy c6 DBH >
30cm

Véi ban kinh tir 12,62m (xanh bién) dén 17,84m (d6): Po cac cdy c6 DBH >
50cm
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17.84m

Do tht ca cay gb DBH = 50cm

Do tht ca cay g6 DBH = 30cm

Do tat ca cay gb DBH = 5cm

Do tht ca cay gb: (Tai sinh < 5cm +
Cay gb)

Pbi v6i mdi hudng ban kinh, néu trén suon déc thi can do do déc bang may
Clinometer xac dinh do doc va tra bang didu chinh chiéu dai, tir d6 dung thudc cugn
do chiéu dai can cong thém va di chuyén méc cua ban kinh dai thém @ng véi chiéu dai
can bo sung. Mot bang tinh sin chiéu dai cong thém trén dbc so véi ban kinh 6 mau da
dugc 1ap san trong phu luc. Chiéu dai trén dbc trong duoc tinh theo cong thic:

Bdn kinh 6 maiu

Bdn kinh 6 maau trén dodc =
Cos(a)

, trong d6 a 1a d6 doc do tr may
Clinometer.

Str dung may do do dbc Clinometer bang cach ngam dén dau nguoi dung trén
hodc dudi dbc, tao mot duong ngdm song song véi mit dat, doc ban d6 bén trai dé co
d6 doc (doc tir s6 nho dén vach ngang, trong d6 ban d6 duoc khic vach chia do cach
nhau 1 d6). (Ngudn: Bao Huy, 2010, [6])

4.5 Phén tich so liéu miu va wéc lwgng carbon

Céc gia tri carbon ring s€ dugc tinh todn dya vao so li¢u diéu tra thuc dia. Viéc
tinh todn gia tri carbon s€ dugc thyc hién riéng trén tirng 6 sau do téng hop lai nhu

trong bang 4.2.
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Bang 4.2: Bé chua carbon trong cay g

Stt Pham vi ¢& DBH binh Tong s6 S6 ciy /ha C trong than C theo cip
kinh DBH quéan (cm) cily 6 cac cay trung binh  kinh (tan/ha)
(cm) 0 mau (kg)
1 2 3 4 5 6 7
1 <5
2 5-10
3 10-15
4 15-20
5 20-25
6 25- 30
7 30-35
8 35- 40
9 40-45
10 45-50
11 50-55
12 55-60
13 60-65
14 65-70
15 70-75
16 75-80
17 80-85
18 85-90
19 90-95
20 95-100
Tong

- Phan chia cap kinh véi cu ly 5 cm (Cot 2,3)

- Pém tong s cay trong cac 6 mau cua trang thai d6 (Cot 4)

- Quy ddi sb cay ra ha (Cot 5): Vi mdi cap kinh khac nhau duoc diéu tra trén 6
mau khéc nhau, nén viéc quy doi can can cir theo dién tich 6 mau phu va sé 6

Déi cay tai sinh, DBH < 5cm:

10*
N/ha =—ZN[ D < 5cm)
3.14. no
Déi véi cac ¢a kinh tir 5 — 30cm:
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4.6

04

N/ha = ZN(5 <D < 30cm)

100.no
Déi vai cac ¢ kinh tir 30 - 50cm

10*

N/ha = ZN(ED:‘: D < 50cm)
500.no

Déi véi cac ¢ kinh DBH > 50cm
04

1
N/ha = —Z N(D = 50cm)
1000.no

N, 12 s6 6 mau cua trang thai

Carbon trong than cay gd trung binh (bao gom trong than, vo, 14 va canh cay)

dugc st dung theo mé hinh cua Bao Huy (2010, [6]):
AGTC (kg) = 0,0428*DBH?%*% R?=0,9378 (4.1)

Carbon theo cap kinh (tan/ha):

(S6 cay/ha x Carbon trong than cy trung binh) /1.000

Cong tong sé& co duoc trir luong carbon /ha

M6 hinh héa moi quan h¢ gitra carbon luwu giir va tri so ctia anh

Anh vién tham s& thé hién khong gian theo mé hinh raster, mdi pixel trén anh s&

c6d mot gia tri (giad tri do sang cua pixel BV - Brightness Values hay DN - Digital

number) ng Vi cap do sang nhat dinh khi thé hién anh. Gia tri do sang cua mdi pixel

chinh 13 nang lwong séng phan xa tir c4c vi tri twong Gng trén mat dat duoc b cam

bién thu nhan va chuyén thanh tin hiéu s, qua dé cung cap théng tin vé vat thé. Trong

nghién ciiu anh SPOT-5 ¢6 4 band, sir dung 8 bits dé luong tir hoa do d6 s& co 256 gia

tri duoc dung dé luu trir anh, mi phan tir anh nhan mot trong céc gia tri tir 0 dén 255.

Do d6 tim mbi quan hé gitra gia tri carbon va tri s6 anh 1a tim méi quan hé gitra gia tri

carbon duoc diéu tra trén mit dat véi gia tri s6 cua 4 band ¢6 vi tri twong wng trén anh.
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4.6.1. Trich cac gia tri 4nh

Duwa Va0 Vi tri toa do caa 25 6 mau tién hanh trich céc gia tri anh theo ban kinh 6
mau. St dung chirc nang Buffer trong ArcGIS véi ban kinh tuong ung véi 6 mau trén
thuc dia 14 17,84 m dé tao cac polygon 6 mau cé dién tich 12 1000 m% Hinh 4.9 minh

hoa Viéc tao viing miu twong &tng voi 6 mau diéu tra trén thuc dia:

Input Features

L

& &

| O_mau
Output Feature Class
| Dr\Wiet khoa luan\DATAOmau\O_mau_Buffer 1.shp

Distance [value or field]
{* Linear unit

L

Ll L L) L

Hinh 4.9: Hgp thoai tao viing dém
Chuyén cac ving mau di dugc tao tir ArcMap vao trong phan mém Envi, ltc
nay cic 6 mau s& chong 1én anh theo

ding vi tri thyc cua no trén thyc dia.

, ., . n , n . ) ile ROIType Options Help |
Céc gid tri trén céc kénh cua anh ype Opfions e

. . . . & e . .
SPOT duoc trich ra dua trén pham vi S e L Zoom T O

ROIName | Color | Pixels | Polygon:

Region #1 Red 0 0/0 -
EVF: Layer: 0_[C%] 10 o [d
EVF: Layer: O_ Red 9 1/9

ma& ASCII (American Standard Code e e A .
EVF: Layer: O_ Red S 1/9

for Information Interchange). Cac gia EVF: Layer: O_Red n v
}

cua cac vung mau nay. Gia tri dugc

trich tir cac kénh dugc luu dudi bang

tri ndy ciing chinh 13 co s dé thiét

Goto | Stats | Grow | Pixel | Delete |

lap mbi twong quan véi trir lugng

carbon d3 duoc diéu tra trén thuc dia.

Hinh 4.10: Hép thogi ROI Tool
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Mg file vira tao bang Microffice Excel, tri s6 binh quan cho 4 kénh anh twong

g véi 6 mau diéu tra dugc tinh toan nhu bang dudi day:

Bang 4.3: Gia tri binh quén cac kénh anh SPOT 5

Stt 6 miau | Band1 Band 2 Band 3 Band 4
1 81.70 47.80 171.50 74.40
2 75.78 42.44 182.44 80.00
3 80.44 46.56 167.67 76.11
4 91.36 68.82 129.45 79.36
5 78.33 44.44 177.22 75.44
6 91.40 56.00 182.40 80.60
7 82.67 46.67 192.78 83.67
8 78.89 45.56 202.78 92.44
9 81.22 46.67 177.89 83.67
10 81.58 45.17 197.25 81.50
11 75.44 40.67 166.56 72.00
12 78.00 43.70 185.50 76.80
13 78.30 44.70 168.80 74.20
14 89.36 54.55 167.36 72.18
15 89.92 56.33 155.75 71.58
16 75.00 41.56 170.78 75.11
17 78.50 44.70 186.60 83.60
18 87.00 54.10 136.10 67.00
19 89.33 54.89 169.89 74.33
20 80.58 44.42 183.42 78.92
21 78.91 43.27 166.82 69.09
22 76.70 42.20 183.90 78.70
23 79.20 49.00 166.10 79.60
24 75.73 41.45 194.64 82.73
25 77.33 43.08 176.42 77.92
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4.6.2. Phén tich hoi quy giira gia tri anh va carbon do tinh

Str dung phan mém Statgraphics Centurion phan tich hoi quy giira gié tri anh va
s6 liéu carbon d3 duoc tinh toan ¢ trén dé tim ra ham quan hé tdi vu giita carbon va gia
tri anh. Phuong trinh twong quan c¢6 dang: y = f(X)

Vvé6i y: gid tri carbon 12 bién phu thuéc;

X; : gia tri cua cua cac kénh anh 1a bién doc lap.

Ban dau kiém tra dang chuan cia cac bién sé bang céch kiém tra hai nhan t6 do
1éch (Standardized skewness) biéu thi cho sy ddi xtmg cua viéc phan bd sd lidu va do
nhon (Standardized kurtosis) chi ra khuynh huéng d6 dbc (duong cong) ciia chudi dir
liéu. Khi chiing nam trong khoang tir - 2 dén + 2 thi bién s6 duogc xem la dat chuan
(Chatterjee and Hadi, 2006); néu khong thoa man diéu ndy, cac bién sé can phai
chuyén doi vé cac dang khac nhu nhu log(x); 1/x; sqrt(x); exp(x), .... dé dat phan b
chuan. Trong trudng hop ca bién s goc va cac bién sé chuyén d6i van chua dat chuan

thi can phai diéu tra dé bd sung thém dung luong mau.

Sau khi da chuan hoa cho céc bién s, tién hanh thiét 1ap mo hinh quan hé giita
gia trj carbon va gi4 tri anh bang cac md hinh hdi quy don bién hodc da bién. M6 hinh
duoc xem 1a dam bao d¢ tin cay khi hé s6 xac dinh R?¢o P < 0,05 va cac tham sb gin
bién s6 qua kiém tra theo tiéu chuan t phai ¢6 P < 0,05. Trong qua trinh xay dung mo
hinh néu bién s6 chua bao dam P < 0,05 thi c6 thé doi bién s, to hop véi bién s6 khac

hoac loai bién s0 do6 ra khoi mo hinh.

4.7 Tao anh chi so carbon

Dua trén md hinh tinh carbon vai gia tri anh da duoc thiét 1ap ¢ trén, sir dung
phan mém ERDAS IMAGE dé tao mé hinh thiét 1ap anh carbon cho khu vuc nghién

ctru.
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Anh SPOT

nZ_amhzpat

/ Cong thuc tao anh

Anh carbon

A

n3_anhkl

Hinh 4.11: M hinh tgo anh carbon
4.8 Danh gia dj chinh xac

Panh gia do chinh xac 14 viéc 1am can thiét trudce khi cong bd két qua. Khi di co
anh carbon, tién hanh danh gia két qua bang cach trich gia tri carbon trén anh twong
ung vi tri vdi gia tri carbon da duoc tinh toan trén thuc dia. So luong 6 mau doc 1ap (6
mau khong tham gia xdy dung mé hinh) dugc dung dé kiém dinh bang 1/3 s6 6 mau
tham gia tinh toan. Nghién ctru ndy da sir dung tiéu chuén sai s6 trung phuong dé danh
gia do chinh xac két qua udc luong carbon. Cong thire tinh sai sé trung phuong duoc

viét nhu sau:

Trong do6:
my: sai sO trung phuong
C : giatri carbon tir anh carbon tao duoc
C’: gia tri carbon tuong tng do tinh duogc trén thuc dia

n : s lugng 6 mau dung dé danh gia
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Chuong 5

KET QUA NGHIEN CUU VA THAO LUAN
5.1 Carbon do tinh tir thuc dia

Tong s6 ¢6 25 6 mau duoc diéu tra phan bd rai déu trén céc trang thai véi s6 luong

nhu trong bang 5.1.

Bang 5.1: Thong ké 6 mau theo trang thai
Trang thai S6 lwgng 6 mau
Rung non 5
Rurng nghéo 4
Rurng trung binh 10
Rung giau 6
Tong cong 25

Theo Cim nang nganh 1am nghiép, nim 2006 va thong tu sd 34/2009/TT-
BNNPTNT. Quy dinh tiéu chi xac dinh va phan loai rung, ban hanh ngay 10 thang 6
nam 2009 ctia Bo Nong nghiép va PTNT, ddi voi ring tu nhién 14 rong thuong xanh,

cac trang thai rung dugc xac dinh va phan loai nhu sau:

Rung non: La rimg c6 mat do cay day, cach nhau khong qua mot cap tudi, twong

d6i dong déu vé dudng kinh, chiéu cao, dudng kinh cac cdy nho hon 30 cm

Rimng nghéo: La rimg c¢6 mat do cdy thap, tang tan bi pha v& do bi tic dong
manh béi con nguoi, sé luong cdy co6 duong kinh 16n hon 30 cm rét it, trir lvong cay
dimng tir 10 dén 100 m*/ha.

Rung trung binh: La rimg it bi tac dong, sd ciy c6 duong kinh nho hon 30 cm
nhiéu, s cay c6 duong kinh 16n hon 50 cm rat it. C6 trit luong cay dimg tir 101 - 200

3
m*/ha
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Rung giau: La ring rat it bi tac dong, s6 cay c6 duong kinh 16n hon 50 cm con
kha nhiéu. Cau tric rimg con twong dbi 6n dinh. C6 trir lugng cay ding tir 201 — 300

m®/ha

BAN PO HE THONG O MAU

TSZW:) NUODIO 768000 TTE000

m:nnlo

1380000
1360000

1350000
1360000

1340000
n
T

1340000

1330000
1320000

Chi giai
LI
& 8,250 16,500
= = Omau —eters | o
§ ranh gidri %8 §
= ] | o
744000 752000 760000 768000 776000

Hinh 5.1: Ban dé hé thang 6 mau
Duya trén sd liéu duoc do dém trén thuc dia, dir liéu carbon duoc tinh toan nhu

mé ta trong bang 4.2, két qua tinh toan carbon cho tirng 6 mau trén thuc dia dugc tong

hop trong bang 5.2.
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Bang 5.2: Gia tri Carbon dugc tinh toan cho tiung 6 mau

Stt 6 miu X Y Carbon ( tAn/ha)
1 765117 1343514 97,2
2 759814 1336089 78,5
3 756557 1351561 102,1
4 757015 1360316 70,7
5 754626 1351281 139,3
6 747937 1356116 128,0
7 747895 1355662 66,3
8 747395 1354992 102,2
9 746055 1354289 305,5
10 745751 1354897 184,9
11 746055 1354921 73,4
12 761003 1342569 94,4
13 759554 1342093 145,6
14 746975 1358447 44,1
15 746960 1358965 117,3
16 750636 1351420 83,0
17 749343 1347728 217,4
18 744673 1360931 230,7
19 746146 1360081 60,7

20 749342 1348095 298,5
21 752942 1348739 433,2
22 743814 1348786 239,2
23 745663 1348899 140,3
24 749518 1353057 93,0
25 747822 1351725 112,9

Két qua tinh dic trung mau duoc thé hién qua bang 5.3:

Bang 5.3: Dic trung mau

Gid tri Carbon

Trung binh 146,3
Sai s6 18,8
model 112,9
Sai tiéu chuén 93,8
Phuong sai 8796,9
Do nhon (Ku) 2,4
Do léch (Sk) 1,6
Range 389,1
Minimum 44,1
Maximum 433,2
Sum 3658,5
Dung luong mau 25,0
Mixc tin cdy (95.0%) 38,7
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Duya vao bang dac trung mau cua cac gia tri carbon do tinh trén thuc dia, c6 thé

thdy rang pham vi thay doi trit lugng carbon 13 kha 16n (389 tin/ha). Nguyén nhan Ia

boi dit licu carbon dugc thu thép trén céc trang thai rung khac nhau véi cac cép do tac

dong khac nhau, do vy gié trj gitta cac 6 mau s& khong ddng nhat. Trung binh luong

carbon trong cic 6 mau dat khoang 146,3 tin/ha trong khi luong carbon t6i da trén

433.2 tAn/ha va thip nhit chi dat khoang trén 44,1 tin/ha.

5.2 Dir li€u gia tri 4nh twong &ng véi gia tri carbon ciia cac 6 mau

Str dung 18 6 ngau nhién bao gdm tit ca cac trang thai trong tong s6 25 6 miu

deé tién hanh xay dung moi twong quan carbon véi chi s6 anh. Gia tri trung binh cta

cac band SPOT 5, band NDVI va gia tri carbon ctia 6 mau véi vi tri trén thuc dia va

trén anh dugc thé hién trong bang 5.4

Bang 5.4: Gia tri Carbon twong &ng vai cac chi s6 anh SPOT 5

X Y Carbon | 541 | Band2 | Band3 | Band4 | NDVI
(tan/ha)

759814 | 1336089 785| 758 424 | 1824 | 800 0,57
754626 | 1351281 707| 914 688 | 1295 | 794 0,31
747395 | 1354992 1280 914 560 | 1824 | 806 0,53
746055 | 1354289 663| 827 467 | 1928 | 837 0,61
745751 | 1354897 1022 | 789 456 | 2028 | 924 0,63
746055 | 1354921 3055| 812 467 | 1779 | 837 0,58
761003 | 1342569 1849| 816 452 | 1973 | 815 0,63
759554 | 1342093 734| 754 407 | 1666 | 72,0 0,61
746975 | 1358447 944| 780 437 | 1855 | 768 0,62
746960 | 1358965 1456 | 783 447 | 1688 | 742 0,58
750636 | 1351420 41| 894 545 | 1674 | 722 0,51
749343 | 1347728 1173| 89,9 563 | 1558 | 716 0,47
744673 | 1360931 830| 750 416 | 1708 | 751 0,61
746146 | 1360081 217.4| 785 447 | 1866 | 836 0,61
749342 | 1348095 230,7| 87,0 541 | 1361 | 67,0 0,43
752042 | 1348739 607 | 893 549 | 1699 | 743 0,51
743814 | 1348786 2085| 80,6 44 | 1834 | 789 0,61
745663 | 1348899 4332 | 789 433 | 1668 | 691 0,59
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5.3 M6 hinh quan hé giira carbon va chi so anh

5.3.1. Kiém tra dang chuan cia cac bién so

Mot bang thdng ké kiém tra cac bién s6 co chuan hay khong 13 can thiét trude

khi str dung cac bién s6 nay dé dwa vao phan tich. Tién trinh nay duogc thuc hién trong

phan mém statgraphics va két qua thé hién trong bang 5.5.

Bang 5.5: Bang tom tat thong ké cac bién sb

Band 1 Band 2 Band 3 Band 4 Carbon NDVI
Téng s6 18 18 18 18 18 18
Trung binh 82,4056 | 485722 | 173,489 | 77,5611 | 151,911 |0,556111
Sai tiéu chuan 576312 | 17,2947 19,111 | 6,30034 106,7 |0,0843061
Hé sé bién dong | 6,9936% | 15,0183% | 11,0157% |8,12307% | 70,2385% |15,1599%
Gia tri toi thiéu 75,0 40,7 129,5 67,0 44,1 0,31
Gié tri toi da 91,4 68,8 202,8 92,4 4332 0,63
Pham vi 16,4 28,1 73,3 25,4 389,1 0,32
Do léch 0,776285 | 2,41771 | -1,50416 | 0,757634 | 2,36694 | -3,0312
Do nhon -1,16278 | 1,68538 | 0,721407 | 0,277148 | 1,21017 | 2,77284

Két qua thong ké ctia bang trén cho thay cac band 1,3 va 4 1a thoa méan phan b

chuan thé hién & d6 1éch (skewness) va do nhon (kurtosis) nam trong pham vi tur -2
dén + 2. Trong khi d6 band 2, NDVI va gia tri carbon vuot qua gia tri ndy. Vi vay dé
dam bao cac bién sb 1a chuén, trude khi xay dung, cac bién nay can duoc chuyén dbi

dé dua vé dang chuan.

Két qua ddi bién sé trong bang 5.6 cho thiy cac bién sb lic ndy d3 thda man

diéu kién dé tham gia trong mé hinh héi quy.
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Bang 5.6: Phan bd chuan giita gia tri carbon va 4 band anh SPOT sau khi déi bién

Bl log(B2) B3 B4 Sgrt(C) | 1/log(NDVI)

Téng s6 18 18 18 18 18 18
Trung binh 82,4029 | 3,87321 | 173,476 | 77,5588 | 11,7032 | -1,76311
Sai tiéu chudn 5,75931 | 0,140356 | 19,116 | 6,30358 | 3,97811 | 0,371232
Hé sb bién dong | 6,9892% | 3,62376% | 11,0194% | 8,12748% | 33,9916% | -21,0555%
Gi4 tri t6i thiéu 750 | 3,70541 | 129,455 67,0 6,64054 -2,1797
Gi4 tri t6i da 91,4 | 4,23147 | 202,778 | 92,4444 | 20,8125 | -0,844219
Pham vi 16,4 | 0526059 | 73,3232 | 254444 | 14,1719 1,33548
Do léch 0,778608 | 1,8972 | -1,50671 | 0,766665 | 1,53816 1,92173
D6 nhon -1,16437 | 0,651441 | 0,720879 | 0,296783 |-0,0534337 | 0,536686

5.3.2. X4y dung md hinh hdi quy

Phén tich twong quan Pearson giita chi sd cia ting band ciia anh SPOT, anh

NDVI véi gié tri carbon trong bang 5.7 cho thidy mdi quan hé giita cac kénh phd va trix

lugng carbon.

Bang 5.7: Bang phan tich Pearson cé4c bién s

Sqrt(C) Bl log(B2) B3 B4
Bl -0,1961
0,4355
log(B2) -0,2556 0,9438
0,3059 0,0000
B3 0,0303 -0,4703 -0,6156
0,9049 0,0489 0,0065
B4 -0,0837 -0,1775 -0,1300 0,6786
0,7411 0,4811 0,6071 0,0020
1/log(NDVI) -0,2012 0,7908 0,8920 -0,8617 -0,4348
0,4233 0,0001 0,0000 0,0000 0,0714
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Qua két qua bang 5.7 trén cho thdy mdi twong quan giita gia tri carbon véi gia
tri pho cta anh 1a khong c6 ¥ nghia thdng ké trong tit ca cac kénh anh gbc band 1, 2, 3
va 4 cho dén band ty s6 NDVI. Hau hét cac kénh c6 mdi quan hé nghich voi trit luong
carbon, ngoai trir kénh 3. Theo Spanner va cong su (1990), mdi quan hé giira cac kénh
anh gdc va kénh ty s6 khong chi dugc xac dinh boi thuc vat ¢ ting trén ma con bi anh
huong boi thuc vat ting dudi, dic biét 1a ddi véi rimg bi v tan. Théng thuong moi
quan hé nghich 1 dugc tim thay gitta nhan t diéu tra véi cac kénh trong dai phd nhin
thiy (band SPOT 1 va 2) va kénh & ving hong ngoai giitta (nhu band 4 Landsat). Diéu
nay 1a do sic t6 va nudc trong thuc vat hip thu ning lugng anh sang kha bién. Nguoc
lai mdi quan hé nay theo chiéu duong & ving hong ngoai gan nhu band SPOT 3 1a do
thuc vat phan xa manh voi budc song hong ngoai gan. Trong nghién clru ndy mdi quan
hé nay cling khong phai 1a ngoai 1¢. NDVI thuong dugc st dung rdng rai cho nghién
ctru thuc vat, nhung két qua trén cho thdy NDVI ciing khong lam cai thién duoc mbi

quan hé don bién giira nhan t6 carbon va gia tri timg band pho.

Tém lai mdc du phan nao phan anh dugc chi€éu hudng quan hé gitra gia tri phd
cua cac kénh v4i nhan t6 trit lwgng carbon 1am phéan, nhung moi quan hé nay la khong
cO y nghia thong ké. Do vay md hinh voi cac to6 hgp da bién can dugc kiém tra véi

mong doi co thé cai thién dugc mobi quan hé nay bang cac mo hinh thich hop.

Mt loat cac to hop bién can dugc kiém tra dang chuan khi to hop chung voi
nhau. Bang 5.8 thé hién cac t6 hop bién 1a chuan, do vy cac to hop bién nay da dugc
st dung dé kiém tra voi mot sé mé hinh hdi quy da bién. Tiéu chuan dé lua chon mo
hinh dya vao hé sb twong quan va hé sé trong quan diéu chinh véi mdi quan hé co y
nghia thong ké (P<0.05). Trong s6 cac mé hinh duoc kiém tra (xem & phu luc 2), mo
hinh 5.1 1a phu hop nhat dé udc luong trit lugng carbon vi c¢6 hé sé tuong quan thé

hién cao nhat so voi cac mo hinh con lai.
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Bang 5.8: Bang kiém tra théng ké mau

(1/B1)" log(B4) B2/B4 log(B3)"2 Sqrt(C)
Téng sb 18 18 18 18 18
Trung binh 2,26574E-8  4,34799 0,630972 26,5347 11,7032
Sai tiéu chudn 591385E-9  0,0805158  0,112788  1,18856 3,97826
Hé sé bién dong 26,1012%  1,85179%  17,8753%  4,47927%  33,993%
Gié tri toi thiéu 1,4329E-8 4,20469 0,493506 23,6554 6,64078
Gié tri toi da 3,16049E-8  4,52613 0,866499 28,2197 20,8135
Pham vi 1,7276E-8  0,321434  0,372992  4,56429 14,1727
Do léch -0,213143 0,383271 1,49111  -1,92959 1,53812
Do nhon -1,14141  -0,0087423  -0,550811  1,14475  -0,0529592

SQRT(C) = 528554 — 1,76926E9*(1/Bandl)4
162,822*(Band2/Band4) — 7,18537*log(Band3)"2

R*=0,503; R%; = 0,350 (P<0,05)

5.4 Tao anh carbon

— 42,1727*log(Band4) —

(5.1)

Tir mo hinh hoi quy duoc thiét 1ap & trén, st dung cong cu xdy duyng mé hinh

trong phan mém Erdas Image dé tao 1ap anh carbon. Thuat toan duoc viét nhu sau:

( 528.554 — EITHER 0 IF( $n2_anhspot(1) == 0) OR (1.76926 * (10 ** 9)) * float ((1/

$n2_anhspot(1)) ** 4) OTHERWISE - 42.1727 * float ( LOG ( $n2_anhspot(4)) )

- 162.822 *

EITHER O IF ( $n2_anhspot(4) == 0 ) OR float ($n2_anhspot(2) / $n2_anhspot(4)) OTHERWISE -
7.18537 * float ( log ( $n2_anhspot(3)) **2)) **2

(5.2)

Két qua cho ra anh don kénh véi cac gia tri carbon di duoc wdc lugng thong qua

mo hinh.
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BAN PO CARBON
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Hinh 5.2: Bdn dé carbon

5.5 Danh gia d¢ chinh xac mé hinh

Dua trén gia tri carbon tir anh wdc lugng cung vai gia tri tuong ung trén thuc dia
ctia 7 6 diéu tra khong tham gia vao bo dit liéu dé xdy duyng mo hinh, tién hanh danh
gia chat luong cia md hinh bang tiéu chuén sai sé trung phuwong (RMSE). Két qua

dugc tong hop trong bang 5.9.
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Bang 5.9: banh gia d6 chinh xac mo hinh udc lugng Carbon

X Y tg ti%gg?a C tr anh Sai s6 6 mau
765117 1343514 97,23 153,95 56,72
756557 1351561 102,09 242,28 140,18
754626 1351281 139,30 115,29 -24,01
743814 1348786 239,21 113,59 -125,61
745663 1348899 140,33 132,74 -7,59
749518 1353057 93,02 54,73 -38,29
747822 1351725 112,92 171,47 58,55

132,01 140,58 8,56
Sai s6 trung binh 64,42
Sai s trung phuong 72,41
Sai s6 trung phuong tuong d6i (%) 54,5

Qua bang cho thay chénh léch trung binh giita gia tri carbon thuc t& va carbon

giai doan 1a khoang 64tan /ha véi sai s6 trung phuong twong dbi dudi 55%.

Két qua danh gia chét luong cho thiy sai s6 twong d6i cao. Piéu nay co thé 13 vi

mot s6 nguyén nhan sau:

a) S6 luong 6 mau dung dé giai doan nho (18 6) trong khi d6 c¢6 sy thay doi 16n
vé mat do va duong kinh giita cic trang thai la hai nhan t6 dugc sir dung dé tinh
carbon. Hon nira dit liéu duoc thu thap chil yéu trén cac 1am phan di bi tac dong voi
mirc d6 tir trung binh cho dén cao, do d6 cdu trac ting tan 13 khac nhau, dic biét 1a &
1am phan bi tic dong nhiéu. Trong khi d6 cam nhan ciia cac band pho ciia anh vé tinh
13 nhay cam véi tang tan, vi vay c6 thé co su khong dong nhat khi lira chon 6 mau thu

nghiém.

b) Mic du da thir nghiém trén cac mé hinh khic nhau nhung sé mé hinh dung
dé thir nghiém con han ché. Vi viy mdi quan hé nay c6 thé chua duoc biéu dién t6t
béng cac mo hinh da thuc hién ¢ trén.

¢) M6 hinh duge thiét 1ap boi phuong phap hdi quy, do vdy ¢ thé chua dugc
thich hgp trong truong hop nay
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d) Chit lwong anh vé6i do phan giai khong gian trung binh (10x10 m: 1 pixel

tuong tng v4i 100 m & thuc dja c6 thé 13 mot nguyén nhan dan dén sai sb.

e) Vi tri toa do 6 miu ciing c6 thé 1a nguyén nhan dan dén sai s6, chang han do
kha nang han ché khi thu nhan vé tinh cia GPS trong rung dan dén mot s6 6 miu co
thé sai léch so vé6i thuc té. Vi vay gia tri cac pixel duoc trich trén anh dé phan tich c6

thé bi sai léch.
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Chuong 6

KET LUAN VA KIEN NGHI
6.1 Két luan

Hién nay cac nghién ctru lién quan dén do tinh trit lugng hap thu carbon cua cay
rung dang duoc thuc hién bai cac phuwong phap khac nhau. Ung dung vién tham va
GIS da duoc nghién ctru kha k¥ cang trong theo dBi thay d6i tham phu ring, tuy nhién
st dung anh v¢ tinh va GIS dé do tinh carbon hép thu ctia ring tu nhién 1a chua co, do
vay néu Gmg dung vién tham va GIS trong viéc mo hinh hdéa méi quan hé giita carbon
v6i cac gia tri phan xa pho ciia anh vé tinh s& hd tro tét cho viée quan 1y, giam sat tai
nguyén rung noi chung va luong carbon tich lily noi riéng. Hon nira nghién ctu xay
dung méi tuong quan giita gia tri anh va carbon luu giir sé rat hiru ich trong bdi canh
hién nay no s& ddy nhanh qua trinh thuc hién viéc do tinh trir lwong carbon rimg khi
ma gia tri moi trudng ring dang dugc quan tim cao cla qudc gia va cong dong quoc
té.

Két qua nghién ciru dat dyoc d6 chinh xac con kha thip voi yéu cau thong tin
v6i d6 chinh xac cao (sai s6 trung phuong tuong ddi 1a 54,5%). Mic du vay, két qua
cling c6 thé ap dung dé co thong tin so bd vé tinh hinh tai nguyén rimg va c6 thé sir
dung nhu mot thong tin tham khao mang tinh chat dinh hudng cho viéc quan 1y trén

dién rong.

6.2 Kién nghi

Nghién ctu tién hanh viéc udc tinh trix lugng carbon tir anh v¢ tinh SPOT dua
trén viéc xay dung mdi tuong quan gitta gia tri carbon do tinh tuy nhién két qua dat
duge d6 chinh xac con khé thip (sai sé trung phuong + 72,41 tin/ha). Dé nang cao do
chinh x4c qua d6 ting tinh ing dung ctia nghién ciru vao thuc tién c6 thé thuc hién mot

sd bién phap nhu:
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- Sur dung anh vé tinh c¢6 do phan giai cao hon
- Céc 6 mau duoc phan bd ngau nhién, dong déu & cac trang thai, sé luong 6
mau diéu tra 16n hon
C6 thé phan vung cac 16p trang thai trude khi thu thap 6 mau. Dya trén cac phan
vuing trang thai nay, tién hanh thu thap cac 6 mau va xay dung méi quan hé cho ting
phan ving ring. Cach 1am nay cé thé mang lai két qua kha quan hon.
Nghién cttu nay chi sir dung phuong phap hdi quy, sit dung cac phuong phap

khac dé wéc luong ciing 1a huéng can dwoc quan tdm trong cac nghién ctu sau.
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Phu luc

Phu luc 1: Gia tri Carbon & cac 6 miu

o)

n;zu X Y (ct::;z‘l’a”) Trang théi rimg Bal”d Baznd B%”d Bj”d NDVI
1 | 759814 | 1336089 | 78,5 | Ngheo 758 | 42,4 | 1824 | 80,0 | 057
2 | 754626 | 1351281 | 70,7 | Trung binh 014 | 688 [1205 | 79.4 | 031
3 | 747395 | 1354992 | 128,0 | Non 014 | 56,0 | 1824 | 80,6 | 053
4 | 746055 | 1354289 | 66,3 | Non 82,7 | 46,7 [ 1928 | 83,7 | 061
5 | 745751 | 1354897 | 1022 | Trung binh 789 | 456 2028 | 924 | 063
6 | 746055 | 1354921 | 3055 | Ngheo 812 | 46,7 [1779| 83,7 | 058
7 1761003 | 1342569 | 184,9 | Trung binh 816 | 452 [ 1973 | 815 | 063
8 | 759554 | 1342093 | 73,4 | Ngheo 754 | 40,7 [ 1666 | 720 | 061
9 | 746975 | 1358447 | 94,4 | Trung binh 780 | 437 | 1855 | 76,8 | 062
10 | 746960 | 1358965 | 145,6 | Ngheo 783 | 44,7 | 1688 | 742 | 058
11 | 750636 | 1351420 | 44,1 | Trung binh 804 | 545 [167.4 | 722 | 051
12 | 749343 | 1347728 | 117,3 | Trung binh 809 | 56,3 | 1558 | 716 | 047
13 | 744673 | 1360931 | 83,0 | Non 750 | 416 [1708 | 751 | o061
14 | 746146 | 1360081 | 2174 | Giau 785 | 44,7 | 1866 | 836 | 061
15 | 749342 | 1348095 | 230,7 | Giau 87,0 | 541 [ 1361 | 670 | 043
16 | 752942 | 1348739 | 60,7 | Trung binh 893 | 549 1699 | 743 | 051
17 | 743814 | 1348786 | 2985 | Giau 80,6 | 444 | 1834 | 789 | 061
18 | 745663 | 1348899 | 4332 | Giau 789 | 433 [ 1668 | 69,1 | 059
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Phu luc 2: Kiém tra sy thuin nhit ciia cic bién doc lap

Summary Statistics

Bl log(B2) B3 B4 Sqrt(C) |1/log(NDVI)
Count 18 18 18 18 18 18
Average 82,4029| 3,87321| 173,476 77,5588 11,7032 -1,76311
Standard 5,75931| 0,140356 19,116/ 6,30358| 3,97811 0,371232
deviation
Coeff. of 6,9892% | 3,62376%| 11,0194%| 8,12748%| 33,9916%| -21,0555%
variation
Minimum 75,0 3,70541| 129,455 67,00 6,64054 -2,1797
Maximum 91,4 4,23147| 202,778| 92,4444| 20,8125 -0,844219
Range 16,4| 0,526059| 73,3232 25,4444 14,1719 1,33548
Stnd. skewness |0,778608 1,8972| -1,50671| 0,766665| 1,53816 1,92173
Stnd. kurtosis -1,16437| 0,651441| 0,720879| 0,296783| -0,053433 0,536686

The StatAdvisor

This table shows summary statistics for each of the selected data variables. It includes
measures of central tendency, measures of variability, and measures of shape. Of
particular interest here are the standardized skewness and standardized kurtosis, which
can be used to determine whether the sample comes from a normal distribution.
Values of these statistics outside the range of -2 to +2 indicate significant departures
from normality, which would tend to invalidate many of the statistical procedures
normally applied to this data. In this case, the following variables show standardized
skewness values outside the expected range:

<none>

The following variables show standardized kurtosis values outside the expected range:

<none>
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Phu luc 3: Két qua kiém tra va xay dung phwong trinh hdi quy da bién

Multiple Regression - Sqrt(C)

Dependent variable: Sqrt(C)
Independent variables:

Bl

log(B2)

B3

B4

1/log(NDVI)

Standard T

Parameter Estimate Error Statistic P-Value
CONSTANT 232,509 152,274 1,52691 0,1527
Bl 1,86282 1,0458 1,78123 0,1002
log(B2) -94,238 58,5007 -1,61089 0,1332
B3 -0,424306 0,223925 -1,89485 0,0825
B4 0,666931 0,451154 1,47828 0,1651
1/log(NDVI) -7,13314 12,0191 -0,593485 0,5639
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 81,9871 5 16,3974 1,05 0,4323
Residual 187,044 12 |15,587
Total (Corr,) 269,031 17

R-squared = 30.475 percent
R-squared (adjusted for d.f.) = 1.50624 percent

Standard Error of Est. = 3.94803

Mean absolute error = 2.37769
Durbin-Watson statistic = 1.75885 (P=0.2418)
Lag 1 residual autocorrelation = -0.0347102

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe
the relationship between Sqrt(C) and 5 independent variables. The equation of the

fitted model is

Sqrt(C) = 232.509 + 1.86282*B1 - 94.238*log(B2) - 0.424306*B3 + 0.666931*B4 -

7.13314*1/log(NDVI)

Since the P-value in the ANOVA table is greater or equal to 0.05, there is not a
statistically significant relationship between the variables at the 95.0% or higher

confidence level.
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The R-Squared statistic indicates that the model as fitted explains 30.475% of the
variability in Sgrt(C). The adjusted R-squared statistic, which is more suitable for
comparing models with different numbers of independent variables, is 1.50624%. The
standard error of the estimate shows the standard deviation of the residuals to be
3.94803. This value can be used to construct prediction limits for new observations by
selecting the Reports option from the text menu. The mean absolute error (MAE) of
2.37769 is the average value of the residuals. The Durbin-Watson (DW) statistic tests
the residuals to determine if there is any significant correlation based on the order in
which they occur in your data file. Since the P-value is greater than 0.05, there is no
indication of serial autocorrelation in the residuals at the 95.0% confidence level.

In determining whether the model can be simplified, notice that the highest P-value on
the independent variables is 0.5639, belonging to 1/log(NDVI). Since the P-value is
greater or equal to 0.05, that term is not statistically significant at the 95.0% or higher
confidence level. Consequently, you should consider removing 1/log(NDVI) from the
model.
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Multiple Reqgression - Sqrt(C)

Dependent variable: Sqrt(C)
Independent variables:

Bl

log(B2)

B3

B4

Standard T

Parameter Estimate Error Statistic P-Value
CONSTANT 281,356 124,881 2,25299 0,0422
Bl 1,90422 1,01714 1,87213 0,0839
log(B2) -107,699 52,5643 -2,0489 0,0612
B3 -0,367324 0,197193 -1,86277 0,0852
B4 0,700058 0,436391 1,6042 0,1327
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 76,497 4 19,1243 1,29 0,3237
Residual 192,534 13 14,8103
Total (Corr.) 269,031 17

R-squared = 28.4343 percent

R-squared (adjusted for d.f.) = 6.41408 percent
Standard Error of Est. = 3.84841

Mean absolute error = 2.53325

Durbin-Watson statistic = 1.75239 (P=0.2662)
Lag 1 residual autocorrelation = -0.0482543

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe
the relationship between Sqrt(C) and 4 independent variables. The equation of the
fitted model is

Sqrt(C) = 281.356 + 1.90422*B1 - 107.699*l0g(B2) - 0.367324*B3 + 0.700058*B4

Since the P-value in the ANOVA table is greater or equal to 0.05, there is not a
statistically significant relationship between the variables at the 95.0% or higher
confidence level.

The R-Squared statistic indicates that the model as fitted explains 28.4343% of the
variability in Sqrt(C). The adjusted R-squared statistic, which is more suitable for
comparing models with different numbers of independent variables, is 6.41408%. The
standard error of the estimate shows the standard deviation of the residuals to be
3.84841. This value can be used to construct prediction limits for new observations by
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selecting the Reports option from the text menu. The mean absolute error (MAE) of
2.53325 is the average value of the residuals. The Durbin-Watson (DW) statistic tests
the residuals to determine if there is any significant correlation based on the order in
which they occur in your data file. Since the P-value is greater than 0.05, there is no
indication of serial autocorrelation in the residuals at the 95.0% confidence level.

In determining whether the model can be simplified, notice that the highest P-value on
the independent variables is 0.1327, belonging to B4. Since the P-value is greater or
equal to 0.05, that term is not statistically significant at the 95.0% or higher confidence
level. Consequently, you should consider removing B4 from the model.
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Multiple Reqgression - Sqrt(C)

Dependent variable: Sqrt(C)
Independent variables:

(1/BL)M

log(B2)

log(B3)"2

log(B4)

Standard T

Parameter Estimate Error Statistic P-Value
CONSTANT 425,606 124,195 3,42692 0,0045
(1/B1)YM -1,87076E9 6,01033E8 -3,11258 0,0082
log(B2) -110,048 32,9381 -3,34106 0,0053
log(B3)"2 -6,34145 2,23208 -2,84104 0,0139
log(B4) 51,2859 22,3423 2,29547 0,0390
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 129,166 4 32,2916 3,00 0,0587
Residual 139,865 13 10,7588
Total (Corr,) 269,031 17

R-squared = 48.0117 percent

R-squared (adjusted for d.f.) = 32.0153 percent
Standard Error of Est. = 3.28006

Mean absolute error = 1.98146

Durbin-Watson statistic = 1.87092 (P=0.3328)
Lag 1 residual autocorrelation = -0.105439

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe
the relationship between Sqrt(C) and 4 independent variables. The equation of the
fitted model is

Sqrt(C) = 425.606 - 1.87076E9*(1/B1)™4 - 110.048*log(B2) - 6.34145*log(B3)"2 +
51.2859*log(B4)

Since the P-value in the ANOVA table is greater or equal to 0.05, there is not a
statistically significant relationship between the variables at the 95.0% or higher
confidence level.

The R-Squared statistic indicates that the model as fitted explains 48.0117% of the
variability in Sqrt(C). The adjusted R-squared statistic, which is more suitable for
comparing models with different numbers of independent variables, is 32.0153%. The
standard error of the estimate shows the standard deviation of the residuals to be
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3.28006. This value can be used to construct prediction limits for new observations by
selecting the Reports option from the text menu. The mean absolute error (MAE) of
1.98146 is the average value of the residuals. The Durbin-Watson (DW) statistic tests
the residuals to determine if there is any significant correlation based on the order in
which they occur in your data file. Since the P-value is greater than 0.05, there is no
indication of serial autocorrelation in the residuals at the 95.0% confidence level.

In determining whether the model can be simplified, notice that the highest P-value on
the independent variables is 0.0390, belonging to log(B4). Since the P-value is less
than 0.05, that term is statistically significant at the 95.0% confidence level.
Consequently, you probably don't want to remove any variables from the model.
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Multiple Reqgression - Sqrt(C)

Dependent variable: SQRT(C)
Independent variables:

(1/BL)M

log(B4)

B2/B4

log(B3)"2

Standard T

Parameter Estimate Error Statistic P-Value
CONSTANT 528,554 146,554 3,60654 0,0032
(/BN -1,76926E9 5,46168E8 -3,2394 0,0065
log(B4) -42,1727 16,1151 -2,61696 0,0213
B2/B4 -162,822 46,4648 -3,50421 0,0039
log(B3)"2 -7,18537 2,35436 -3,05193 0,0093
Analysis of Variance
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 135,331 4 33,8328 3,29 0,0454
Residual 133,72 13 10,2861
Total (Corr,) |269,051 17

R-squared = 50.2995 percent

R-squared (adjusted for d.f.) = 35.007 percent
Standard Error of Est. = 3.2072

Mean absolute error = 1.92504
Durbin-Watson statistic = 1.99007 (P=0.4202)
Lag 1 residual autocorrelation = -0.164584

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe
the relationship between SQRT(C) and 4 independent variables. The equation of the
fitted model is

SQRT(C) = 528.554 - 1.76926E9*(1/B1)"4 - 42.1727*log(B4) - 162.822*B2/B4 -
7.18537*log(B3)"2

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between the variables at the 95.0% confidence level.

The R-Squared statistic indicates that the model as fitted explains 50.2995% of the
variability in SQRT(C). The adjusted R-squared statistic, which is more suitable for
comparing models with different numbers of independent variables, is 35.007%. The
standard error of the estimate shows the standard deviation of the residuals to be
3.2072. This value can be used to construct prediction limits for new observations by
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selecting the Reports option from the text menu. The mean absolute error (MAE) of
1.92504 is the average value of the residuals. The Durbin-Watson (DW) statistic tests
the residuals to determine if there is any significant correlation based on the order in
which they occur in your data file. Since the P-value is greater than 0.05, there is no
indication of serial autocorrelation in the residuals at the 95.0% confidence level.

In determining whether the model can be simplified, notice that the highest P-value on
the independent variables is 0.0213, belonging to log(B4). Since the P-value is less
than 0.05, that term is statistically significant at the 95.0% confidence level.
Consequently, you probably don't want to remove any variables from the model.

61



