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TOM TAT

Tu nam 2010, Chinh sach chi tra dich vu méi truong rung da dugce trién khai trén pham vi toan quéc. Béng viéc

ap dung cong nghé GIS va vién tham, qua phuong phap phén loai c6 kiém soat dua trén 45 6 tiéu chuén, dé tai

da xac dinh dugc dién tich khu vuc nghién ctu tai luu vyc thuy dién Huong Son va xay dung dugc ban dd
trang thai ring véi 10 phan loai khac nhau. Hé s6 K duoc tinh dya theo nghi dinh 99/2010/ND-CP va Kkét qua
diéu tra thyc dia. Ban do chi tra dich vu méi trudng rimg chi tiét theo timg hé s6 da dugc xdy dung va ing dung

truc tiép vao luu vuc thuy dién Huong Son, Ha Tinh.

Tir khéa: Anh vé tinh, chi tra dich vu rimg va méi truomg (PFES), diéu tra ring, hé s6 K, phan loai

rirng, trang thai rirng.

I. DAT VAN PE

Rung dong vai trd quan trong trong cudc
séng con ngudi. No khong nhitng cung cip
nguodn lgi thiét yéu ma con co chirc ning bao
v€ moi truong nhu bao vé dét, han ché x6i mon
va hap thu khi CO,. Trong nhitng nim gin day,
Viét Nam dén chi trong vao gia tri ciia rimg va
quan tdm hon dén quan 1y chi tra dich vu moi
truong rimg (PFES). Theo Quyét dinh s
380/Qb-TTg nam 2008 cua Thu tudéng chinh
pha cho phép thi diém chinh sach chi tra dich
vu moi truong rung tai hai tinh Son La va Lam
Déng. Nam 2010, Nghi dinh s6 99 duge ban
hanh nham trién khai Chinh sich chi tra dich
vu moi trudng rimg trén pham vi toan qudc
khién Viét Nam tro thanh quéc gia dau tién tai
chdu A ban hanh va trién khai chinh sich
PFES ¢ cdp qudc gia (Pham Thu Thuy va cs.,
2013). Chinh sich da thu dugc nhiing thanh
tyu quan trong trong viéc nang cao thu nhap
cho céc ho dan, bao vé va phat trién rimg ca vé
dién tich va chat luong. Cong tac giam sat va
danh gia cac dac tinh cua tirng loai rung 1a mot

budc quan trong dé xac dinh gia tién duoc tra

dua trén PFES. Tuy nhién, hién nay cong tac
nay moi chi dua vao ban dd trang thai rimg tir
cac nam (1990, 2000, 2005, 2010) véi chat
luong khong cao va khong cép nhat. Chinh vi
vay, dé tai dé xuét xdy dung ban do chi tra dich
vu mdi truong rung voi trang thai ring cép
nhat, dién tich ring cta tirng hd dan chinh xac
va xac dinh rd muc do kho khan trong quan 1y
ring dugc danh gia chuin theo tiéu chi cua
PFES. Ban d6 PFES sau khi duoc xdy dung s&
dugc ap dung vao khu vuc nghién ctru dudi sy
quan 1y cua Quy bao vé va phat trién rimg, thu
duoc nhiéu ngudn loi cho ngudi dan tir chinh
sach hd trg clia nha nude va cong ty thiy dién
Huong Son, Ha Tinh.

Thuay dién Huong Son dugc xdy dung tu
Song Nudc Lanh va Nam Luong, nhanh cua
song Nam Chét thudc tinh Ha Tinh, Viét Nam.
Tdong cong ty thuy dién Huong Son diu tu xay
dung voi cong sudt 33MW va tré thanh thay
dién 16n nhat tinh Ha Tinh. San luong dién
hang niam xap xi 134,079 MW/h, trong d6
129,762 MW/h da hoa vao ludi dién Quéc gia
(EVN) tir thang 1 nam 2011.
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Paracelllsland, (Vietnam)

Spratly Island (Vietnam)

Hinh 01. Luu vue thiy dién Heong Son, Ha Tinh (Google Earth)

II. VAT LIEU, PHUONG PHAP NGHIEN CUU
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Ban do chi tra
DVMTR (PFES)

Hinh 02. Biéu dd phwong phap nghién ciru

2.1. Vit liéu va dia diém nghién ctru

Anh vé tinh SPOT5 (nam 2011) do phéan
gidi 2,5m, to hop mau tu nhién.

Phan mém sir dung: eCognition Developer
v8.9, ArcGIS Desktop 10.1.

Dia diém nghién ctru: x Son Kim 1, Son
Kim 2, Son Tay va TT Tay Son, huyén Huong
Son, tinh Ha Tinh.

2.2. Diéu tra thue dia

45 6 tiéu chudn da duoc 1ap (1000 m*) mot
cach ngiu nhién, theo tuyén trong khu vuc
nghién ctru. Vi tri 6 tiéu chuin duoc xé4c dinh
theo toa do dia 1y tai tdm 6 voi do sai sb tir 2-
5m. Trong mdi 0, cac tiéu chi vé duong kinh
tai vi tri 1.3 m (D 3), chiéu cao vit ngon (Hyy),
mat do, téng binh quan tiét dién ngang, va trir

luong dugc do cho tit ca cac cdy co dudng
kinh trén 6 cm.

Thong tin vé loai rimg, loai cdy, ngudn gbc
duoc thu thap. Trong d6, ngudn gdc hinh thanh
chi ghi cho hai loai d6 1a rung ty nhién hay
rimg trong.

Ngoai 45 6 tiéu chuan duoc diéu tra, nhom
nghién ctru ciing bo sung cac diém khac nhu
dat tréng co co, dét trong cay bui, dit c6 cay
néng nghiép... Cac diém bd sung nay khong
1ap 6 tiéu chudn, ma chi ghi trang thai va lay
toa d0 GPS (Nguyén Vin Thi va Tran Quang
Béo, 2014).

2.3. Phwong phap xac dinh trang thai rung

Theo thong tu s 34/2009/TT-BNNPTNT
vé tiéu chudn phan loai rumg theo trir luong
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chung ta co:

+ Rung giau: triv lugng cay dung (V) >
200m3/ha;

+ Rirng trung binh: 100 <V < 200m’/ha;

+ Ring nghéo: V < 100m*/ha.

Theo thong tu s6 87/2009/TT-BNNPTNT
trtr lugng rung dugc tinh theo cong thirc:

V=GHF

V6i V 14 trir lwong (m’/ha), G 1a tong tiét
dién ngang binh quan (m?®), G=n*(D;3/2)**N
(Trong d6 D;3 la duong kinh binh quan tinh
bang m/cdy; N 1a mat do (cdy/ha)); H 1a chiéu
cao trung binh cia cac cy trong 0 tiéu chuan
(m), F 14 hinh s (F=0.45 d6i vé6i rimg ty nhién
va 0.5 d6i voi rimg trong).

Tén trang thai rung theo thong tu 34 duoc
chia lam hai loai: Dat c6 rimg va dat khong co
rimg va duoc dit tén theo quy tic sau:

+ Dbi voi dét co ring:

Tén trang thai rimg = Loai rimg + Ngudn
gbc + Lap dia + Loai cay + Trit luong

(Loai cay va trlr lugng chi tinh cho rung tu
nhién).

+ Pbi voi dat khong co rimg

Tén trang thai = “PAt tréng’’ + Lap dia

Trong do:

Loai rimg, Ngudn gbc va Loai cay dugc xac
dinh theo két qua diéu tra thyc dia.

Lap dia dugc xac dinh dya vao ban dd thd
nhudng ty 1& 1/100.000 (Nguyén Van Thi va
Tran Quang Bao, 2014).

Phwong phdp phin logi dnh huwéng doi twong

Buoc 1: Phan ving anh

- Anh vé tinh vé& khu vuc nghién cuu da
dugc phan ving thanh nhiéu 16 (polygon) dira
vao thuét toan vé gia tri cua pixel, va tinh chét
khong gian lién tuc cua cac pixel, mbi quan hé
vé khong gian cho cac trang thai ring
(Navulur, 2006). Trong do, 16 c6 gid tri nhd
nhét 14 0.05 ha va 16n nhat 1a 27.8 ha. Diéu do
c6 nghia 1a qué trinh phan doan da duoc thuc
hién rét can than.

- Phan vung da phan giai (multi-resolution

segmentation) 1a qué trinh t6i wu héa nham
giam thiéu su bat dong nhat cua d6i tuong
duoc tao ra trong eCognition bang k¥ thuat gop
ving (region merging) tir dudi 1én va bét dau
tr muc pixel. Tai mdi budc ciia qua trinh phan
manh anh thi cac cap ddi tuong lién ké s& duoc
gop lai sao cho do bat dong nhat ting 1én &
mirc nho nhét trong gi6i han dinh trude. Qua
trinh nay s& dimg lai khi do bt dong nhét vuot
qua gidi han cho trude (Navulur, 2006).

Hinh 03. Két qua phan ving anh

Budée 2: Tao mau phan logi

- Thuat toan Standard Neareast Neighbours
dugc dung dé tao mau phan loai (Navulur,
2006). Cac mau phan loai di duoc chon ngau
nhién tir ban d6 phan ving anh & budc 2.

Buoc 3: Phan logi ty dong

Tién hanh chay phan loai dé tao ra cac trang
thai chi tiét dya trén b mau xay dung & bude 2.
2.4. Phwong phap tinh hé s6 K

Hé s6 K 13 hé s6 dung dé hiéu chinh mirc
chi tra DVMTR cho cac 16 rung phu hop véi
gia tri moéi truong ma chung tao ra (Vuong
Vian Quynh, 2012).

Theo Nghi dinh 99/2010/ND-CP ¢6 bdn tiéu
chi chu yéu duogc ap dung dé xac dinh hé sé K
g0m loai rimg, trang thai rimg, ngudn gbc hinh
thanh rung, va muc do khé khan trong bao v¢
rung (Vuong Van Quynh, 2012). Pugc tinh
nhu sau:
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Tinh hé s6 K1 theo nguén géc rimg
+ Tinh hé sb hiéu chinh K cta céc chi sé C
phan anh hiéu qua gitr dit (Cn, Cp) va W phan
KCn= Cn/Cmax
KCp= Cp/Cmax

Trong d6 KCn va KCp 1a hé¢ s6 hiéu chinh
theo chi s6 C cho rimg ty nhién va rimg trong.
KWn va KWp 1a hé¢ s6 hiéu chinh theo chi s6
W cho ring tu nhién va rimg tréng. Cmax 1a

anh hiéu qua gitr nudc (Wn, Wp) cho rung tu
nhién va rimg trong nhu sau:

KWn=Wn/Wmax
KWp=Wp/Wmax

gia tri 1on nhit trong cic Cn va Cp, Wmax 1a
gi4 tri 16n nhét trong cac Wn va Wp.

Tinh hé s6 K1 cho tirng trang thdi rieng theo
phuwong phap trung binh cong

Kln = (KCn+ KWn)/2;
Klp = (KCp + KWp)/2

Trong d6 K1n va Klp 1a hé s6 K1 cua rimg
tir nhién va rimg trong.
Tinh hé sé K2 theo trang thdi rimg
+ Tinh hé sb hiéu chinh theo chi s6 C phan
KCg=Cg/Cmax,
KWg=Wg/Wmax

Trong d6: KCg, KCtb, KCng 1a hé s hiéu
chinh theo chi s C cho ring gidu, ring trung
binh va ring nghéo, KWg, KWtb, KWng la hé
s6 hiéu chinh theo chi s& W cho rumg giau,
rung trung binh va rirng nghéo, Cmax la gia tri

K2g = (KCg+ KWg)/2;

Trong d6: K2g, K2tb, K2ng 1a hé s6 K2 cua
rung giau, rung trung binh va ring ngheo.

Tinh hé sé K3 theo loai rung

Tuong tu nhu tinh K2g, K2tb, K2ng theo
trang thai rung s€ tinh duoc cac h¢ ) K3ph,
K3dd, K3sx cho tirng loai rung phong ho, dac
dung va san xuét.

Tinh hé s6 K4 theo mitc khé khin trong
quan ly bao vé rung

Hé s6 K4 da duoc xac dinh dua trén thao
luan cua cac bén lién quan vé murc d6 kho khan
cho tung vung ¢ dia phuong.

Xdc dinh hé s6 K téng hop
K=Kj,

K= Kl* Kz,

K=K;*Ky* K3,

K=K;* Ky* Ks* K4

KCtb=Ctb/Cmax
Kwtb=Wtb/Wmax

K2tb = (KCtb + KWtb)/2;

anh hiéu qua gitr dat (Cg, Ctb, Cng) va W phan
anh hi¢u qua gitr nuéc (Wg, Wtb, Wng) cho
cac trang thai rung giau, trung binh, va ngheo
nhu sau:

KCng=Cng/Cmax
KWng=Wng/Wmax

16n nhét trong cac Cg, Ctb, Cng, Wmax 14 gia
tri 16n nhit trong cac Wg, Wtb, va Wng.

Tinh hé s6 K2 cho tirng trang thdi rimg theo
phuwong phap trung binh cong, nhu sau.

K2ng = (KCng + KWng)/2

K;—Ngudn gbc rimg 1,00 —tyr nhién; 0,90 —trong,

K, — Trang thai rung: 1.00 - giau; 0.95 -
trung binh; 0.90 - nghéo hodc rung tai sinh.

K3 — Loai rung: 1,00 - DPac dung; 0,95 -
Phong ho ; 0,90 - San xuat.

K4 — Muc do kho khan: 1,00 - cuc ky kho

khan; 0,95 - kho khan; 0,90 - it kho khan.
2.5. Panh gia do chinh xdc cia ban do chi
tra PFES sir dung phwong phap tham gia
(participatory mapping) va truyén théng
khoa hgc (science communication)

Hai phuong phép nay giup xac dinh do
chinh x4c va tin cdy cua ban d6 dau ra vé cac
tiéu chi nhu ranh gioi, trang thai rung, chu
rimg... tr nguoi dan dia phuong. Mot s6 khao
sat da dugc thuc hién dé danh gia lai su chinh
x4c cua thong tin cung cép tir nguoi dan. Sau
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d6, nhitng thong tin nay dugc dung dé hiéu
chinh ban d6 chi tra DVMTR. Do d6, né da
g6p phan ning do chinh xac cua ban d 1én toi
90% so voi 70% trude khi hiéu chinh.

III. KET QUA NGHIEN CUU, THAO LUAN

3.1. Xac dinh ranh gidi lvu vue va trang thai
rirng trong luu vuc

3.1.1. Xdac dinh ranh gioi luu vwc thuy dién
Huwong Son

Ranh gidi cua thuy dién da dugc xac dinh
dua trén mé hinh s6 hoa d6 cao (DEM) két hop
v6i phan mém ArcGIS 10.2 bing 4 diém thu
nudc trén hé toa d6 VN2000.

Hinh 04. M hinh 3D lru vue thity dién Hwong Son xac dinh bang DEM

Dién tich luu vuc: 59.070 ha, trong do:

+ Phan dién tich nim & nuéc CHDCND
Lao: 4.490 ha;

+ Phan dién tich nam & Viét Nam 1a: 54.400
ha.

Trong gidi han cia dé tai, nhom tac gia chi
tap trung vao phan dién tich nim trong ranh
gidi cua Viét Nam. Trong d6 luu vuc thuy dién
Huong Son bao gdm 4 xi cia huyén Huong
Son bao gém xd Son Kim 1 ¢6 21.840 ha, xa
Son Kim 2 ¢6 20.470 ha, xa Son Tay 11.670

ha va thi trAn Tay Son c6 420 ha dién tich tu
nhién cua luu vuec.

Pic diém d6 cao cua luu vuc thuy dién
Huong Son: d6 cao trung binh cua toan luu
vuc 1a 447 m, diém cao nhét 1a 1909 m, thép
nhat 1 18 m

Pic diém d6 doc cua luu vyuc thuy dién
Huong Son: d6 dbc cua thuy dién nim trong
khoang tir 0 — 72°. Trong d6 hau hét luu vuc co
d6 déc tir 10 — 30°. P9 dbc trung binh cho toan
Iuu vuc la 19°.

Biang 01. Tong hop sb li¢u diéu tra mit dat tai cic 6 tiéu chuin

Mat dé trun Puong Chiéu cao Trir lwgng
TT Trang thai binh (éﬁ /ha% kinh trung trung hinh trung binh
y binh (cm) (m) (m*/ha)
j  Rimg g0 tr nhién nii dat 14 230,0 23,0 227 2146
rong thuong xanh giau
Rung gb ty nhién nuai dat 1a
2 rong thuong xanh trung binh 265,8 18,0 23,1 157,5
3 Rimg g0 i nhién nii dat 14 342,5 12,5 16,9 711
rong thuong xanh ngheo.
4 RAung g tu nhién nui da; .la 265.0 114 13,7 03
rong thuong xanh phuc hoi
5 Rung h@n giao gé—tr@ nuoa 171,4 15,0 21,9 69,3
6 Rung g6 trong nui dat (keo) 1545,0 7,9 12,3 93,3
7  Rung go trong nui dat (thdng) 813,3 17,4 16,1 91,9

(Nguon: So liéu diéu tra thuc dia, 2014)
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3.1.2. Xay dung ban do trang thdi rirng

Ban dd hién trang rung da duoc thanh 1ap
dira trén két qua diéu tra thuc dja, phan ving
anh va phan loai anh. Tong dién tich dat lam
nghiép nim 2014 13 50.168 ha, chiém 92,2%
dién tich dat tu nhién cua toan luu vuc (54.400

ha). Trong do, di¢n tich cua rung ty nhién la
43.481 ha chiém 99,2% dién tich dat lam

nghiép, con lai 357 ha rimg trong chiém 0.8%
dién tich dit 1am nghiép. Trong rimg tu nhién,
ring gidu chiém ty 1& cao nhat (22.971 ha,
chiém 52.4%), dung tha hai 13 rung trung
binh (11.114 ha chiém 20,4%), thtr ba 1a ring
nghéo (6.817 ha, chiém 12,5%), ring phuc
hdi (2.346 ha, chiém 4,6%), ring hdn giao
(232 ha, chiém 0,4%).
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3.2. Ung dung hé s6 K
Chi tra dich vu méi truong ring & mdi nha
may thuy dién la khac nhau va tuy thudc vao

cong suat dién duoc san xuat cling nhu tong trit
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Hinh 05. Bén db hién trang rirng nim 2014

lugng nudc (m3) duoc st dung cho van hanh
thuy dién. Theo thong tu 99/2010/ND-CP, gia
cho mdi kWh 1a 20 VND, thuy dién Huong

Son c6 cong suat 32MW va hiéu suit trung
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binh hang nim 1a 200 ty kWh, do d6 tong sb
tién nha may thuy dién phai tra cho cac ho dan
trong ring 13 4 ty VND. S tién nay s& duoc
chia chi cac ho dya theo gia tri, phan loai va
trang thai rimg. Phuong phap tinh hé s6 chi tra

dich vu méi truong rung K dugc xéc dinh theo

thong tu s6 80/2011/TT-BNNPTNT, hudng
dan tinh gia tri tién cho chi tra dich vu méi
truong rung cua B§ Nong Nghiép va Phat
Trién Nong Thon. Theo do, ta xac dinh dugc

bang gia tri K nhu sau (bang 02 va bang 03).

Bang 02. Dién tich tirng loai rirng twong @ng voéi hé sé K

Phin loai h¢ s6 K Tiéu chi Dién tich (ha) Gia tri
Rung ty nhié 43,712 1.00
Loai ring — K1 e u:n en
Rl‘];ng tr(’jng 4,427 0.90
Rung giau 1,822 1.00
. Rung t binh 26,260 0.95
Chat lugng rimg — K2 g trung ot
Rurng tai sinh 338 0.90
Muc dich st dung — K3 Rimng phong ho 18,023 0.95
Rung san xuét 28,916 0.90
Mite do kho khin (dya th Rét kho khin 24,500 1.00
uc do kho khan (dya theo
’ i 5 khi 13,200 0.95
vi tri dia 1) - K4 Kho khén :
it khé khin 10439 0.90
Bang 03. Phan bé dich vu chi tra dua trén hé s6 K=K1*K2*K3*K4
K Dién tich (ha) Chi trd (VND/ha) S6 tién (VND/year)
0.656 1,707 72,286 123,407,084
0.693 460 76,363 35,104,241
0.729 2,553 80,330 205,099,316
0.731 73 80,551 5,880,200
0.769 5,595 84,738 474,134,508
0.810 1,504 89,256 134,205,151
0.812 2,707 89,476 242,212,266
0.855 6,313 94,215 594,776,433
0.857 2,143 94,435 202,364,615
0.900 580 99,173 57,540,295
0.902 12,920 99,394 1,284,155,268
0.950 5,176 104,683 541,859,263
1.000 901 110,192 99,261,361
Total: 4,000,000,000

Tir két qua phan bd dich vu chi tra dya trén
hé s6 K, ban d6 chi tra dich vy méi truong

rung dugc xay dung va ap dung nhu hinh 06.
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CHDCND

K-Coefficient by K1&K28K3&K4
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Hinh 06. Bén d6 hé sé chi tra véi K = K1*K2*K3*K4

IV. KET LUAN

Nguyén tic co ban cua Chi tra dich vu moi
truong rung (PFES) 1a dam bdo loi ich cho
timg ca nhan, cong ddng thong qua viéc bao vé
rimg, nhd d6 nguodi dan nhan duoc bdi hoan
cho chi phi cua viéc cung cip nhitng dich vu
nay. Nghién ctru nham muc dich ap dung chinh
sach PFES vao thuc té dya theo ban dd PFES.
Bing viéc ap dung cong nghé GIS, dir liéu
dugc thu thap dﬁy da hon, cap nhat hon, tiét
ki€m thoi gian, tién bac voi d§ chinh xac cao.
Nho vdy thac ddy dong luc cho cac ho trong
rung, tao cong an viéc lam cho nguoi dan dia
phuong dong thoi y thirc bao vé rimg s& cao
hon. Tir d6, ciu hoi dat ra d6i véi phat trién
rimg bén viing ciing dugc giai dap, mé ra canh
cra m&i cho cong tac bao vé va phat trién

rimg, dong gdp vao giam thiéu tic dong cua
thién tai va bién doi khi hau.
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REMOTE SENSING AND GIS APPLICATIONS
IN THE MANAGEMENT OF PAYMENT FOR FOREST
AND ENVIRONMENT SERVICES IN WATERSHED
OF HUONG SON HYDROPOWER IN HA TINH PROVINCE
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SUMMARY

Since 2010, Payment for forest and environmental services (PFES) has been applied nationwide in Vietnam.
By applying GIS and remote sensing, the project had identified the boundary of Huong Son survey area map
and the forest status map which are based on 45 survey sampling plots combined with the supervised
classification method. As a result, the forest status map at surveyed area was divided into 10 types including
forest land and non-forest land cover. The K coefficient value is calculated to conduct the payment
measurement according to Decree No. 99/2010/ND-CP. Based on the results of classification indicated from
ground survey and K values, the PFES map was then created and applied directly in Huong Son Hydroelectric
Power Plant’s watershed, Ha Tinh Province.

Keywords: Forest classification, forest inventory, forest status, K-coefficient, payment for forest
environmental services (PFES), remote sensing imagery.
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