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in Hong mandarin. Farmers used chemical methods to control the epidemic disease, with the exception for yellow
leaf and root rot disease. Mean of N, P.O,,KO fertilizers formula was 363, 499, 225 kg.ha!, which were imbalanced
and overused as compared to NPK recommendation formula of 338 kg N ha™, 253 kg P,O_ ha", 152 kg K,O ha™.
The amount of organic manure and microbial organic fertilizers was 1709.4 and 2344.9 gram/tree/year, respectively.
90 percent of farmers used one of following fertilizers as manure or microbial organic fertilizer or microbial organic
preparation. Therefore, SWOT analysis showed that organic methods should be applied for safe production and meet
market demand.
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TOM TAT

Nghién ctiu dugc tién hanh thong qua ting dung GIS va chudi Markov d€ dy bao xu hudng bién dong stt dung
dat trén dia ban tinh Pha Tho dén nam 2025. Két qua nghién ctiu da thiét 1ap ban d6 bién dong st dung dat giai doan
2005 - 2015 cho 7 loai st dung dat: rting kin, rting trung binh, riing thua, cdy bui, mat nudc, dit xay dung, dit tréng,
dong thoi da phan tich nguyén nhan bién dong st dung dét ciing nhu du bao chiéu huéng bién dong sti dung déat dén
ndm 2020 va 2025. Dua vao két qua du bao dén ndm 2025 cho thdy bién déng cac loai hinh st dung dat tinh Phu Tho
trong tuong lai so v6i nam 2005 tuong ting dién tich riing thua tang 13097,43 ha, dién tich riling kin va rling trung
binh giam lan lugt la 8173,15 ha va 5882,38 ha. Dién tich cac loai c4y bui tang 5382,71 ha, dién tich mat nudc giam
6378,6 ha. Dién tich dit x4y dung ting manh 39318,04 ha. Trong khi d6 dién tich dat trong gidm chi con 37336,04 ha.

T khéa: Bién dong st dung dit, chudi Markov, GIS

1. DAT VAN PE

Bién dong sti dung dat (16p pha mét dat) dong vai
tro cht yéu dén bién dong mai trudng va gop phan
gdy nén bién d6i toan cau (Dale, 1997; Mayer et al.,
1991; Liding et al., 2001). Bién dong st dung dat la
két qua cuia quan hé t6ng hgp cac nhan t6 bao gom
ca yéu td dia ly tu nhién va yéu t6 kinh t€ - xa hoi
cling nhu sy tuong tac gitia ching nhu hién tugng
x6i 16, boi ty, qua trinh d6 thi hod, cong nghiép hoa
(David et al., 2005; Elke and Rainer, 2004; Oprsal
and Petr, 2013). Céac s6 liéu va bdo cdo vé hién trang
va bién dong 16p pht mat dat hang nam chua yéu st
dung cac phuong phap truyén théng do la do vé,
thanh lap ban do, tinh toan dién tich dat. Phuong
phap truyén thong doi hoi nhiéu thaéi gian va la mot
cong viéc hét stic phic tap. Bén canh do, 16p phu
ludn bién dong tiing thang, tling ndm nén st dung
céc tai liéu thong ké va tai liéu ban do bang phuong
phap truyén théng khong dap ung dugce (Pham Thi
Lan, 2018). Do vay, phuong phép vién tham da khac
phuc dugc nhuge diém nay nho kha niang quan sat

cac d6i tugng & dién rong, thong tin da phd, da thai
gian da cho phép quan sat va xac dinh nhanh chéng
lugng cting nhu vi tri ctia thong tin bién dong 16p
pht mat dat va ddc biét la xu huéng ctia bién dong
(Vi Kim Chi, 2007). B6i véi cac nha quan ly, thong
tin ¢ tdm vi mo la rat cin thiét. Vi vay, cac két qua
quan sat bién dong 16p phu ti vién tham va GIS sé
trg giup cac nha quén ly trong quy hoach st dung
dat bén viing (Vat Anh Tuén, 2004).

Pha Tho ¢6 téng dién tich ty nhién la 3.533,3 km?,
6 13 don vi hanh chinh c4p huyén gom: Thanh pho
Viét Tri, thi xa Phu Tho va cac huyén: Poan Hung,
Ha Hoa, Thanh Ba, Cadm Khé, Phu Ninh, LAm Thao,
Tam Nong, Thanh Thuy, Thanh Son, Tan Son va
Yén Lap va 277 don vi hanh chinh c4p xa. Phu Tho
ndm trong khu vyc giao luu gitta ving Dong Bic,
Dong bing song Hong va vung Tay Bac. Phu Tho
c6 vi tri dia ly mang y nghia la trung tdm tiéu vung
Tay - Dong - Bac; cach trung tam tht d6 Ha Noi
80 km, cach san bay quoc t€ Noi Bai 50 km, céch ctia
khéu Lao Cai, ctia khdu Thanh Thuy hon 200 km,

' Truong Dai hoc Tai nguyén va Méi truong - Ha Noi
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cach cang bién Hai Phong 170 km. Phu Tho la mot
trong s cac tinh c6 su bién dong rit nhanh va da
dang vé sti dung dat. Do d6 muc tiéu ctia nghién ctiu
nham danh gia su bién dong st dung dat trong vong
15 ndm qua tai tinh Phu Tho dya trén tu liéu anh
vé tinh. Trén co sd d6 dua ra du bao xu huéng bién
dong st dung dat, gitp cac nha hoach dinh chinh
sach dia phuong c6 nhiing quyét dinh ding din
theo dinh hudng phat trién bén viing kinh t€ xa hoi.

I1. POI TUGNG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Poi tugng nghién ctiu

- Doi tugng nghién ctiu la sy bién dong st dung
dat tai tinh Phu Tho. Tinh Pha Tho 1a tinh thudc
mién nui trung du Bic B, 6 toa d6 dia ly tu 20°55
dén 21°43’ vi do Bac, 104°48 dén 105°27 kinh do
Dong. Dia gidi hanh chinh cta tinh tiép giap: Phia
Bac giap tinh Tuyén Quang, phia Nam giap tinh Hoa
Binh, phia Dong giap tinh Vinh Phuc, phia Dong
Nam giap Ha Noi, phia Téy giap tinh Yén Bai.

- Dit liéu thu thép trong nghién ctiu bao géom:
Dii liéu vién tham gom 3 anh v¢ tinh Landsat 7 c¢6
do pha trum khu vyc nghién ctu & 3 thoi diém:
05/11/2005, 16/12/2010 va 14/1/2015 c6 hé toa do
UTM, WGS84-48N; Cac anh vé tinh nay cé d6 phan
giai khong gian 30m x30m, s6 kénh anh tii 1 - 5,7,
bong may 8%.

2.2. Noi dung va phuong phap nghién ciiu
2.2.1. Noi dung nghién ciiu

- Ung dung vién tham va hé thong thong tin dia
ly GIS dé xay dung ban do6 bién dong st dung dat giai
doan 2005 - 2015 cho 7 loai st dung dat: riing kin,
riing trung binh, rting thua, cay bui, mét nudc, dat
xay dung, dat trong ctia tinh Phu Tho.

- Sti dung chubi Markow-CA va Hé théng thong
tin dia ly GIS dé€ du bdo chiéu hudng bién dong st
dung dit dén nam 2020 va 2025 tai tinh Pha Tho,
phan tich nguyén nhan va danh gia sy bién dong.
2.2.2. Phuong phdp nghién citu

Bao gom 2 phuong phap chinh:

a) Phuiong phdp gidi dodn dnh vién thdm dé thanh ldp
bdn do hién trang sit dung dat

Viéc thanh lap ban d6 hién trang st dung dat
tinh Pha Tho dua trén ngudn tu liéu 1a anh vé tinh
Landsat 7 nam 2005, 2010, 2015.

Hiéu chinh hinh hoc anh: Trong nghién ctiu bién
dong st dung dét, anh vé tinh & cdc thoi diém phai
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nén chinh vé cing mot hé toa do véi yéu cdu sai s6
nan chinh nho duéi 0,5 pixel. Chon dnh ndm 2015
lam anh co s6 va tién hanh nan chinh anh nam 2005,
2010 theo anh 2015 bang phuong phap ndn anh theo
anh, ndi suy gia tri do xam theo thuat toan lan can
gan nhit.

Phan loai anh theo d6i tugng: St dung hé thong
mau giai doan tién hanh phén loai tling nam anh st
dung phuong phap phén loai theo xdc sudt cyc dai
dé phan loai cho tling anh. Sau khi phan loai sti dung
phuong phap phan loai theo xac suét cuc dai, tién
hanh cdt anh theo ranh gidi, tach loc, gop 16p dé c6
dugc két qua cudi cung.

Viéc xay dung ban d6 16p phu mat dat tinh Phu
Tho nam 2005, 2010, 2015 dugc thyc hién trén phin
mém Envi 4.8 st dung cac anh vé tinh Landsat khu
viic tinh Phu Tho ndm 2005, 2010, 2015 dugc lay ti
nguon https://earthexplorer.usgs.gov/. Xay dung hé
thong chu giai 16p phtt mét dat tap trung vao 7 loai
hinh 16p phu (st dung dat) bao gom: (1) l6p pht
riing kin; (2) 16p phu rting trung binh; (3) 16p phu
riing thua; (4) 16p phu cay bui; (5) 16p phtt mét nudc;
(6) 16p phu dat xay dung; (7) 16p phu dét trong.

Mot trong nhiing chi s6 thuong dugc st dung 1a
chi s6 Kappa (K) nhdm thdong ké, kiém tra va danh
gia su phu hop gitia nhiing nguoén di liéu khdc nhau
hodc khi 4p dung cac thuét toan khac nhau (Lé Vin
Trung, 2010). Cach xac dinh chi s6 Kappa dugc thé
hién nhu cong thiic: K= (T - E)/(1 - E). Khi K = 1 thi
dod chinh xac phén loai la tuyét doi.

b) Phuong phép dy bdo bién dong sii dung dat

St dung Phuong phdp phan tich, mo6 hinh héa
khong gian Markov - CA: X4y dung ma tran chuyén
déi Markov, ban chét cta phuong phdp nay la xay
dung méi lién hé gitia 2 ban d6 st dung dt tai hai
thoi diém danh gid dya vao xdc sudt thay doi loai
hinh st dung d4t nham tao co s& khoa hoc cho qua
trinh mo hinh héa dé du bdo su thay déi cac kiéu st
dung dat trong tuong lai.

Quy trinh dy bdo bién déi hién trang st dung
dat: Trén co s két qua danh gia bién dong st dung
dat khu vuc nghién ctiu giai doan 2005 - 2015, cong
trinh da ing dung mo hinh phan tich chuéi Markov
va mang tu dong nham dy bao thay ddi stt dung dat
cho ndm 2020 va ndm 2025. Bai toan mod hinh hoéa
thay d6i st dung dét tinh Pha Tho t6i ndm 2020 va
2025 dua trén ngudn tu liéu khong gian la ban do6
hién trang st dung dét cac ndm 2005, 2010 va 2015.
Noi dung céc budce tién hanh m6 hinh héa bién déi
16p pht mét dat dugc trinh bay cu thé tai hinh 1.
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P h,an cflp Rung trung binh
mirc do
Du béo thay ddi 16p phu thich hop | Rung thua
theo Mang tu dong Cay bui
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Hinh 1. Quy trinh du bdo bién d6i 16p pht mat dit khu vuc nghién ctu

2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc tién hanh ti nam 2015 dén
nam 2017 tai phong Tai nguyén va Moi trudng tinh
Pha Tho va tai Truong Dai hoc Tai nguyén va Moi
truong - Ha Noi.
I11. KET QUA VA THAO LUAN
3.1. Panh gia hién trang st dung dat giai doan
2005 - 2015 trén co s6 dii liéu anh vién thim
3.1.1. Xay dyng bdn dé 16p phu mdt ddt tinh Phi
Tho ndm 2005, 2010 va 2015

Viéc xay dung ban d6 16p pht mat dit tinh

BAN DO LOP PHU BE MAT TINM PHU THO NAM 2005

BAN DO LOP PHU BE MAT TiNH PHU THO NAM 2010

Pht1 Tho nam 2005, 2010 va 2015 dugc thuc hién trén
phan mém Envi 4.8 sti dung cac anh vé tinh Landsat
khu vuc tinh Pha Tho ndm 2005, 2010, 2015. Két qua
phan loai va xay dung ban d6 16p pht mat dat tinh
Phu Tho cho 7 loai hinh 16p phu (st dung dat) bao
gom: (1) Lép phu riing kin; (2) Lép pht riing trung
binh; (3) Lép phu rting thua; (4) Lép phu cay bui;
(5) Lép phtt mat nudc; (6) Lép phu dat xay dung;
(7) Lép phu dat trong trong 3 nam 2005, 2010, 2015
dugc biéu thi 6 hinh 2, 3, 4. Gi4 tri Kappa cta 3 t&
ban d6 nam 2005, 2010, 2015 véi do chinh xdc rat
cao (Kappa > 80%).

Hinh 2. Bin d6 16p phu
tinh Phd Tho ndm 2005

Hinh 3. Ban d6 16p phu
tinh Pha Tho ndm 2010

Hinh 4. Bin d6 16p phu
tinh Pha Tho ndm 2015
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3.1.2. Ddnh gid hién trang sii dung ddt ciia tinh
Phii Tho giai doan 2005 - 2015

Tt ban d6 16p pht nam 2005, 2010 va 2015 dugc
xay dung tai hinh 2, 3, 4 tién hanh tinh toan dién

tich cac loai hinh st dung dat tiing nam ti két qua
giai doan. Két qua tinh todn dién tich dugc thé hién
6 bang 1.

Bang 1. Bang bién dong dién tich dét dai ctia tinh Pht Tho qua mot s6 ndm

Loai hinh st Dién tich (ha) Bién dong dién tich qua cac nam (ha)
dung dat Ndm 2005 Ndm 2010 Ndm 2015 2005 -2010 = 2010-2015 @ 2005 - 2015

Rting kin 45632,88 41586,52 43599,57 -4046,36 2013,05 -2033,31
Riing trung binh 34461,09 36508,14 36495,09 2047,05 -13,05 2034,00
Riing thua 172277,55 170745,62 178744,27 -1531,93 7998,65 6466,72
Cay bui 10194,66 16336,26 14446,96 6141,6 -1889,30 4252,30
Mat nudc 18827,46 15219,27 14218,91 -3608,19 -1000,36 -4608,55
bt xay dung 9034,02 27728,46 41475,58 18694,44 13747,12 32441,56
bit trong 62584,02 44891,01 24048,27 -17693,01 -20842,74 -38535,75

(Nguodn: So liéu dién tich tinh todn tii viéc gidi dodn dnh).

S6 liéu bang 1 cho théy, so véinam 2005, dién tich
cac loai rting va cay bui nam 2015 ¢6 xu hudng gia
tang. Trong do, dién tich riing thua ting 6.466,72 ha;
dién tich riing trung binh tang 2.034 ha; dién tich
cay bui ting 4.252,3 ha; chi c6 dién tich rting kin
giam 2.033,31 ha. Nguyén nhan nay la do dién tich
riing kin da bi khai théc, tréng phuc hoi (ting dién
tich riing thua) va dugc chuyén ddi sang cac loai
dat khéc. Bén canh do, dién tich dit xay dung tang
32.441,56 ha, nam 2015 ¢6 dién tich 14 41.475,58 ha,
chiém 12% t6ng dién tich ty nhién toan tinh. Trong
khi d6 dién tich dat mat nudc giam 4.608,55 ha. Déc
biét, dién tich dat tréng giam manh 38.535,75 ha.
Tinh dén nam 2015 dién tich dat trong chi con
24.048,27 ha.

Bién dong st dung dat la su thay d6i trang thai tu
nhién cta l6p phu bé mat dat gy ra boi hanh dong

Bin dé 16p phu

ctia con ngudi, la mot hién tugng phd bién lién quan
dén ting trudng dan s6, phat trién kinh t€ xa hoi.
Trong 10 ndm qua, sy gia ting dan s6, phat trién do
thi, co s& ha tang la nguyén nhan dan t6i su gia tang
dién tich dat x4y dung. Bén canh do, qua trinh khai
hoang st dung cho muc dich nong - 1am nghiép va
muc dich khac lam gidm dién tich dat tréng ctia tinh.

3.2. Két qua du bao bién dong st dung dit tinh
Phu Tho dén nam 2020 - 2025

3.2.1. Phén cdp thich hop

Dua vao quy trinh phén cép thich hgp dugc trinh
bay tai hinh 5 két qua phén tich hinh anh phéan cap
thich hgp cho dat xay dung, riing kin, riing trung
binh, rting thua, cay bui, dit trong va mét nudc dugc
mo ta trén cac hinh 6,7, 8,9, 10, 11, 12.

L

Raster

hoa

Ban d6 giao thong

bang

Arcgis

Ban d6 thiy vin

Rirng kin
Rirng trung binh
Phén
. Rumg thrra
cap
Panh gia da N thich Cay bui
chi tiéu bang hop
Ldrisi Mat nudc
Dit xay dung
Dt uéng

Hinh 5. Quy trinh phén cép thich hgp
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rung_kin
MCE racult far

Hinh 6. Anh phan cfp
thich hgp cho dat x4y dung

MCE result for rung_thua MCE result for Cay bui

Hinh 10. Anh phan cdp
thich hop cho céy bui

Hinh 9. Anh phan cip
thich hgp cho rting thua

3.2.2. Xay dung ma tran chuyén dich dya vao
chubi Markov

Ma trén chuyén dich dya vao m6 hinh Markov
cho phép dua vao 2 ban d6 hién trang & 2 thai diém
khéc nhau c6 thé xdc dinh dugc ma trin chuyén
dich. Ma tran chuyén dich la co s& d€ mo hinh cé
thé du bdo sy thay d6i ctia doi tugng nghién ctiu

Hinh 7. Anh phan cp
thich hgp cho riing kin

rurng, s (=== eng bl 5 e |

g1 = ol
MCE resuit for Rung trung binh

Hinh 8. Anh phan cdp
thich hgp cho riing trung binh

MCE resuit for Mat nuoc

dat ke

MCE result for dat khac

b

24 8

Hinh 11. Anh phan cip
thich hgp cho dét tréng

Hinh 12. Anh phan cdp
thich hgp cho mit nudc

trong tuong lai, bao gdbm: ma trdn chuyén dich xac
sudt, ma tran chuyén dich dién tich cac l6p, va mot
tap hop cac hinh anh xdc suat c6 diéu kién. Két qua
xay dung ma tran chuyén dich dién tich gitia cac 16p
déi tugng dua vao chudi Markov dugc thé hién tai
bang 2 va hinh 13.

Béang 2. Ma tran chuyén dich dién tich gitia cac 16p déi tugng

MT 2005-2010
Cells in: Expected to:

MT 2005-2010 transitionto_probabilities.txt-Notepad
Given: Probability of changing to:

Loai hinh

Loai hinh

sif dung Class | Class Class Class Class Class Class sif dung Class Class Class | Class Class| Class Class
dat 1 2 3 4 5 6 7 dat 1 2 3 4 5 6 7
Class 1 |332375 26807 | 60646 7265 32 3839 376 Class1 0.7706 0.0621 0.1406 0.0168 0.0001 0.0089 0.0009
Class 2 | 23008 1496321149623 45688 = 23 2414 717 Class2 0.0888 0.5774 0.1456 0.1760 0.0007 0.0093 0.0028
Class 3 101562 40536 40536 254180 15610 84090 83222 Class 3 1 0.0621 0.0248 0.6461 0.1553 0.0095 0.0514 0.0509
Class4 | 11108 | 35848 35848 1238149 2380 24052 46572 Class4 0.0197 0.0637 0.3640 0.4230 0.0042 0.0427 0.0828
Class 5 146 3 3 4433 218157 24251 | 12490 Class 5 | 0.0006 0.0000 0.0171 0.0168 0.8264 0.0919 0.0473
Class6 | 2241 @ 2125 2125 | 36402 18252 158854 65007 Class 6 | 0.0060 0.0057 0.2373 0.0981 0.0492 0.4283 0.1753
Class7 | 1253 = 397 | 397 | 32639 41373 | 78222 141397 Class 7 0.0031 0.0010 0.2581 0.0820 0.1040 0.1965 0.3553

Ghi chu: Class1- L6p phii riing kin; Class 2- Lép phii riing trung binh; Class 3- Lép phu riing thua; Class4- Lép phi
cdy bui; Class 5- Lép phii mdt nudc; Class 6- Lép phii ddt xdy dung; Class 7- Lép phii ddt trong.
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Hinh 13. Ma tran chuyén dich dya vao chudi Markov

3.2.3. M6 hinh héa sy bién dong sit dung ddt va l6p
phit mat dat dua vao bai todn Markov -CA

Duya trén ngudn tu liéu dau vao la ban d6 hién
trang st dung dat nam 2005 va ndm 2010, moé hinh
Markov phén tich danh gia dugc su bién dong
ctia qud trinh st dung dét tinh Pht Tho ndm 2015
thong qua stt dung 7 ban d6 phén cdp thich hgp lam
ngudng gidi han cua bién dong 16p phti mat dat tinh

i e b5
Projected Land Cover

Hinh 14. Két qua md hinh
héa bién ddi st dung dat

Projected Land Cover

Hinh 15. Két qué du bdo 16p
pha mét dat tinh Pha Tho

Phu Tho, két qua mo6 hinh hoa dugc thé hién trong
hinh 14. Bén canh d6, ting dung mo6 hinh phan
tich chubi Markov két hgp véi thuét todn mang tu
dong co6 thé dy bao bién ddi l6p phtt mit dit khu
vic nghién ctiu t6i nam 2020 va 2025. Két qua duy
bao 16p pht mat dat tinh Phd Tho ndm 2020 va 2025
dugc thé hién tai hinh 15, hinh 16.

Két qua phan tich du bdo dén nam 2025 cho
théy bién dong cac loai hinh st dung dat tinh Phua
Tho trong tuong lai nhu sau: so véi nam 2005, dién
tich riing thua tdng 13.097,43 ha, dién tich rtng kin
va riing trung binh giam lan lugt 1a 8.173,15 ha va
5882,38 ha. Dién tich cac loai cay bui tdng 5.382,71 ha,
dién tich mdt nudc giam 6.378,6 ha. Dién tich dat
xay dung tang manh 39.318,04 ha. Dién tich dat
trong gidam con 37.336,04 ha (Bang 3).

Két qué du bdo cho théy dién tich riing kin van
con nguy co giam manh, thdm chi con manh hon
giai doan 2005 - 2015. Do d9, trong cong tac quan
ly dat dai can luu ¥ cac giai phdp dé bao vé dién tich
riing kin cua tinh. Bén canh d6, dién tich dat xay
dung ting rdt manh do nhu ciu phat trién co sé ha
tang KTXH ctia tinh. Do d6, can c6 cac giai phap
quan ly dé dam bao chuyén déi muc dich st dung
dat va quan ly st dung dat xay dung mot cach tiét
kiém, hiéu qua va bén viing.

ey - =
Projected Land Cover

Hinh16. Két qua du bao
16p pht mét dat tinh Pha Tho

tinh Pha Tho ndm 2015 nam 2020 nam 2025
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Hinh 17. Két qua kiém chting két qud mo hinh hoéa va ban d6 16p phti ndm 2015
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Hinh 17 cho thay két qua mo hinh hoa dat ty 1¢
chinh xdc kha cao (70%) so v6i ban d6 hién trang

ndm 2015. Két qua nay cho phép dé tai moé hinh hoa
su bién d6i dat tinh Pha Tho dén ndm 2020 va 2025.

Bang 3. Dién tich céc loai hinh st dung dit ctia tinh Phia Tho
qua cac ndm 2005, 2010 va 2015 va du bdo dén nam 2020 va 2025

Loai hinh Dién tich (ha) Bién dong dicn tich
o . gitia cac nam (ha)
st dung dat » » » » »
Ndm 2005 Nam 2010 Nam 2015 Ndm 2020 Nam 2025 2005 - 2020 | 2005 - 2025

Ruing kin 45.632,88 41.586,52 43.599,57 37.600,83 37.459,73 -8032,05 -8173,15
Ruing trung binh | 34.461,09 36.508,14 36.495,09 27.485,19 28.578,71 -6975,90 -5882,38
Ruing thua 172.277,55 | 170.745,62 @ 178.744,27 | 183.741,66 @ 185.374,98 11.464,11 13.097,43
Cay bui 10.194,66 16.336,26 14.446,96 15.146,96 15.577,37 4.952,30 5.382,71
Mat nudc 18.827,46 15.219,27 14.218,91 14.327,92 12.448,86 -4499,54 -6378,6
bit xay dung 9.034,02 27.728,46 41.475,58 46.649,53 48.352,06 37.615,51 39.318,04
bit trong 62.584,02 44.891,01 24.048,27 28.085,67 25.247,98 -4498,35 -7336,04

IV. KET LUAN

Viéc tng dung GIS két hop véi chudi Markov
da nghién ctiu va danh gia dugc hién trang st dung
dat trén dia ban tinh Phu Tho giai doan 2005 - 2015
va da dua ra dy bao xu huéng bién dong st dung
dat dén nam 2025 nhu sau: so v6i nam 2005, dién
tich rting thua tang 13097,43 ha; dién tich cac loai
cay bui tdng 5382,71 ha; dién tich dat xay dung tang
manh 39318,04 ha. Trong khi d¢, dién tich rling
kin va rting trung binh gidm lan lugt la 8173,15 ha
va 5882,38 ha; dién tich mit nudc giam 6378,6 ha.
Ngoai ra, dién tich dét tréng giam con 37336,04 ha.

T6ng dién tich ty nhién tinh Phd Tho nam 2015
la 353028,65 ha. Dién tich rting tding manh, dién tich
riing kin la 43599,57 ha chiém 13% téng DTTN,
dién tich rting trung binh la 36495,09 ha chiém 10%
tong DTTN, dién tich rting thua 1a 178744,27 ha
chiém 51% téng DTTN. Dién tich dat xay dung tang
lén 1a 41475,58 ha chiém 12% téng DTTN. Dién
tich dat trong giam con 24048,27 ha chi chiém 7%
tong DTTN. Con lai, dién tich cay bui la 14446,96
ha chiém 4% t6ng DTTN va dién tich mét nuéc 1a
14218,91 ha chiém 4% t6ng DTTN.

Mo hinh hoéa khoéng gian cac d6i tugng dia ly
(ca tu nhién va nhéan vdn) la thé manh cta cong nghé
vién tham va GIS. Két qua kiém chiing so sanh két
qua md hinh héa dén nam 2015 va s6 liéu hién trang
nam 2015 cho thdy két qua mo hinh hoa dat ty 1é
chinh xdc kha cao (gn 70%) . K&t quéa nay cho phép
mo hinh héa sy bién d6i 16p pht mit dat tinh Pha
Tho dén ndm 2020 va 2025.
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Study and forecast of land use changes
by Markov chain - CA and GIS in Phu Tho province
Dao Van Khanh, Nguyen Trong Truong Son

Abstract

This study was conducted to apply Markov chain and GIS to predict land use changes in Phu Tho province until 2025.
The results were used to build land use change map of the period 2005-2015 for seven land use purposes, including
closed forest, medium forest, open forest, shrubs, water surface, residential land, unused land. In addition, the causes
of land use changes in this period were also analyzed to predict the land use trend until 2020 and 2025. The predicted
results showed that there were a lot of changes in land use types of Phu Tho province in 2025 compared to 2005 such
as the area of open forest increased by 13097.43 ha, the area of closed forest and medium forest decreased 8173.15 ha
and 5882.38 ha, respectively. The area of shrubs increased by 5382.71 ha, the water surface area decreased by
6378.6 ha. The area of construction land increased sharply 39318.04 ha. Meanwhile, the unused land area decreased
to only 37336.04 ha.

Keywords: GIS, land use change, Markov chain
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NGHIEN CUU LUU GIU CAC MAU GIONG SAM VIET NAM
BANG CONG NGHE NUOI CAY MO TE BAO
Khuét Thi Mai Luong’, Lé¢ Ha Minh!, DPinh Vin Phé? Lé Hung Linh'

TOM TAT

Ky thuét nuoi cdy mo té bao da va dang dugc Ging dung rong rai trong viéc duy tri, luu giti va phat trién céc loai
cay dugc liéu quan trong. Trong nghién ctu nay, cic mau giéng sdm Ngoc Linh, sdm Lai Chau, sim Va Diép va tam
thét hoang dugc tién hanh luu git bing cong nghé nudi cy mo té bao. Két qua da hoan thién dugc qua trinh luu git
bat ddu tii giai doan mo seo dén hinh thanh ciy con hoan chinh c¢6 khé néng sinh trudng t6t trong diéu kién in vitro.
Moéi truong MS + 0,5 mg/L 2,4-D thich hgp cho cam ting tao mo seo tli mo6 ch6i mam va MS + 1,0 mg/L 2,4-D thich
hgp cho cam ing tao md seo tii mo ¢t cdc mau sam nghién ctiu. Ty 1é phoi soma tao thanh cao nhat trén méi truong
MS + 1,0mg/L 2,4-D + 1mg/L NAA + 0,5mg/L TDZ trén mau sém Ngoc Linh, sdm Lai Chau va sam Vi Diép. Riéng
d6i v6i mau tam thét hoang néng d6 TDZ giam xuéng 0,3mg/L dat hiéu qua tao thanh phoi soma cao nhat. Moi
truong toi uu cho su ndy mam va phat trién ctia phoi thanh ciy con 1a MS + 0,5 mg/L NAA + 1,0 mg/L BA. Cay con
hoan chinh cdc méu sdm luu giti dugc nudi cdy trén moi trudng SH1/2 + 1,0 mg/L NAA + 0,2 mg/L BA + 0,2 g/L
than hoat tinh thich hgp cho sy sinh trudng va ra ré ctia ciy con véi ct micro.

T khéa: in vitro, nuodi cdy mo, sim Lai Chau, sim Ngoc Linh

1. PAT VAN PE

Hién nay & Viét Nam c6 4 loai thudc chi Panax
moc ty nhién va dang la daéi tugng bao ton, do la
sam Vi Diép (Panax bipinatifidus), tam that hoang
(P, stipuleanatus) phan b6 trén day Hoang Lién Son
(tinh Lao Cai); sdm Puxailaileng hay con goi sam
Lao dugc tim thdy 6 ving nti cao Phu Xai Lai Leng
thudc day Truong Son (tinh Nghé An) va loai sam
Viét Nam v6i tén goi phd bién la sam Ngoc Linh.
Sam Viét Nam (Panax vietnamensis Ha et Grushv.)
hién c6 3 tht: Sam Ngoc Linh - Panax vietnamensis

Ha et Grushv. var. vietnamensis, phan b6 ¢ Kon Tum
va Quang Nam; sam Lai Chéu - Panax vietnamensis
var. fuscidiscus, phan b6 & Lai Chau va sam Viét Nam
mdi 1a Panax vietnamensis var. Langbianensis phan
b6 & nui Lang Biang (Ldm Pong) (BO KH&CN,
2007; Nong Van Duy et al., 2016; Phan Ké Long va
ctv., 2014).

Hién nay cac loai sam Viét Nam trong tu nhién
ngay cang khan hi€ém do bi khai thac qua mtic va
dang diing trudc nguy co tuyét chling. Bén canh
cong viéc thu thap ngudn vat liéu ban dau phuc vu

' Vién D1 truyén Nong nghiép, VAAS; * Vién Khoa hoc ky thuit Nong Lam nghiép Tay Nguyén (WASI), VAAS
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