
27(3), 231-235 Tap chf CAC KHOA HOC VE TRAI8AT 9-2005 

? ? A/ A 

TVONG QUAL'J CUACHI SO THlJC VAT 
TOI cAN BANG NVOC LUD V(JC SONG PH6 DAY 

I. DAT VAN DE 

Dieu tie't nu6'c Ia m(> t van de can d~c bi~t quan 
tam trong nghien c(ru can b:lng nu6'c cua luu vt,rc 
song. Trong cac ye'u to cua m~t d~m luu vuc, tham 
th\1C v~t Ia m(>t thOng s6 he't sfrc q).lan trQng, c6 vai 
tr6 dieu chlnh theo thai gian trong nam gifra cac hqp 
phan : luQTlg boc hoi, luQTlg nu6'c b6 sung cho dong 
ngiim va IUQ"ng dong chay m~t. ve ly thuye't, khi 
tham rung ph at tri~n tcit thi luQ"ng dong chay mua ki~t 
se tang len va dong chay m~t vao mua 10 se giam ; 
kha nang IG Jut cGng giam [2, 4] . C6 nhieu phuong 
phap theo d6i bie'n d(>ng cua 16'p phil rung, trong d6 
vien tham Ia phuong phap he't sfrc hi~u qua. 

Voi h.ru vuc song nh6, kha nang dieu tie't nuoc 
duoc xem xet can cu chil ye'u vao dao dong luu 
Iuong nu6'c mua ki~t trong moi lien quan Mn cac 
thong so mat d~m [lj . Chi so tht,rc v~t (NDVI) 
duoc khai thac tutu li ~u vien tham c6 moi quan h~ 
tuye'n tinh v6'i d(> che phil cua rung tt,r nhien, c6 th~ 
du9c sir dung lam chi so M tinh toan kha nang 
dieu tie't nu6'c trong luu vt,rc song nh6 [5]. T\li cac 
khu vt,rc rung dau nguon, khi chi so tht,rc v~t cao, 
kha nang dieu tie't nUOC cila Juu Vt!C van dam bao 
t6t ngay ca khi Iuong mua tha'p. Khi so sanh bie'n 
d(>ng cua chi so tht,rc v~t v6'i day so li~u quan trac, 
CO th~ danh gia dUQ"C moi tUOng quan do. 

II. KHU VlfC NGHIEN CUU 

SOng Ph6 Day Ia song nh6, bat nguon tu nui B\lch 
Thong (Bac Can), chay qua huy~n San Duong 
(Tuyen Quang) va LaP Th<:tch (Vinh Phuc), g~p song 
L6 va song Hong a Yi~t Tri. Cac thong so cila luu 
vue : chieu dai song 124 km, chieu dai luu vt,rc 99 
km, d i~n tich hfrng nu6'c 1.1 90 km2

, trong d6 ph iin 
di~n tich c6 kha nang cung cap nu6'c cho mila ki~t 
Ia 1. 14 1 km2 (philn da voi 42 km\ do cao binh 
qu an 24 m, d(> doc binh quan 15 %, chieu r(>ng 
binh quan 23 km, h~ so phat tri~n duong phan nu6'c 
2,19, h~ so doi xfrn g 0,04, h~ so uon khuc I ,52, mat 

NGUYEN NGQC THACH 

d(> Ju6'i song I ,25 km/km2 (hinh 1). Dau nguon 
song Ph6 Day c6 nhieu dan t(>c sinh song, hoat 
d(>ng kinh te' chu ye'u Ia canh tac nong Jam nghi~p , 
chan mioi gia sue va ca nu6'c ngot. 

Di~n tich hung nu6'c cila luu Vt!C bao gom phan 
phi a nam cua nui B<;ich Thong, suan phi a t!ly . cua 
n6i Tam Dao va suon phia dong cua nui Sang Son 
(Vinh Phuc). D(> doc cua hai suO'n luu vt,rc kha 16'n : 
suon phia nui Tam Dao 16'n ·han, len t6'i 45° (hinh 
2). Lap vo phong hoa c6 d(> day 16'n nhung khong 
dong deu : nhi€u noi d\lt t6'i 30 m, song c6 nhfrng 
noi da gcic van I(> ra. Di~n tich khu vt,rc c6 da voi 
khong 16'n ( 42 km2

) song philn Ian deu du9c tham 
thuc vat che phil , a cac khu vue nen da goc khong 
phai da voi (da granit, da phie'n set, b(>t ke't) deu bi 
ph!ln hoa m(;lnh va dUQ"C J6'p rfrng kha tot che phil. 6 
cac d6'i sinh thuy cteu c6 rung nhi~t d6'i Ia r(>ng 
thuong xanh mua mua. Phiin chuy~n tie'p va philn 
thap cua Juu vuc Ia nhfrng dai doi hinh bat up phan 
bci theo huang tay bac - dong nam deu trong b\lch 
dan, keo tai tUQ"ng va che. 6 philn thap Ia cac vung 
trong cay cong nghi~p ngan ngay va Ilia. 

Di~n tich luu vue song Ph6 Day khoang 125.000 
ha, c6 co che' dieu tie't nu6'c d(>c lap. 6 phan h<:t luu, 
d~p va tr\lm bani Lien Son I a cong trinh thuy loi 
quan trQng cua tinh Vinh Phuc, hO\lt d(>ng hoan 
toan phu thu<)c vao luu IUQ"ng dong chay cua song 
Ph6 Day. Cong trinh du9c xay dung tu thai Phap 
thu<)c va de'n nay van hoat d(>ng tot, dam bao ttr6'i 
cho 17.000 ha dit nong nghi~p cua cac huy~n 
Vinh Tuong, Yen L;tc, Lap Th\lch , Tam Duong, 
Binh Xuyen. Dap duQ'c xay dung voi day a do cao 
14m vil dlnh d~p a do cao 21,7 m. H~ thong ci1a 
dong ma M Jay nu6'c vao kenh c6 luu iuQTlg dao 
d(>ng tu 3,5 de'n 19,1 m3/s. Khi nu6'c h::t thap du6'i 
mfrc 15 m thi cong khong hO\lt d(>ng dUQ"C . Cac so 
li~u do d\!C cua tr::tm lil co so quan trQng M tinh 
toan can b:lng nUOC CUa JUU VUC. 
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Hinh 1. Dja hinh luu vue song Ph6 Day 

III. .K:ET QUA NGHIEN CUU 

Theo nhfrng s6 li~u quan trac khi tuqng tai tr<:tm 
Vinh Yen (Vinh Phuc), m<;>t s6 tram Jan can cua cac 
tinh Phu Th9, Tuyen Quang va s6 li~u do cua tr<:tm 
Lien Son ve bie'n d6i cua luu luqng nuoc gifra cac 
thang trong nam cho thay : luqng mua trung binh 
nhieu nam Ia 1.602 mm, trong nhfrng nam gan day 
c6 xu the' giam di : nam 2004 ltrQ'Ilg mua trung binh 
nam chi con !.022 mm. Slf duy tri 6 mfrc do kha 
cua luu luqng nuoc vao mua ki~t Ia xu the' ti~h cu~ . 
M6t trong nhfrng nguyen nh~n 9uan tr9n~ d~n de~ 
su thay d6i d6 Ia su phat trien cua lop phu rung va 
d~ theo d6i slf bie'n dong d6 c6 the' dung chi s6 
NDVI tach chie't tv thOng tin vien tham (hinh 3). 

Chi so' khdc bier thLCC vdt (Normal Difference 
Vegetation Index) (con goi Ia chi so' thifc v(lt -
NDVI ) Ia m<;>t chi so khai thac ttr cac kenh (band) 
ph6 trong vien thain, duqc tinh theo cong thfrc : 

NDVI = (DN2 - DNl ) I (DN2 + DNl ) (1) 
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trong d6 : ON 1 - gia trj ph6 6 bang gan hong ngo<:ti , 
DN2 - gia trj ph6 6 bang nhin thay. 

Gift trj NDVI dao d<;>ng tlr < 0 de'n I (lien quan 
de'n sinh khoi thuc vat. Khi NDVI = 1,, sinh kh6i c6 
gia tri cue d<:ti (trong xu ly GIS, nguoi ta,thuong bie'n 
d6i anh NDVI thanh che' d¢ 8 bit b~ng caoh bie'n d6i : 
NDVI rri = NDVI x 128 de' de si! dt,mg trong tinh 
toan cac lop thong tin 6 che' d¢ 8 bit). 

Nguon tu li~u siX dung : 

- Anh Landsat- TM chup thing 1/ 1990 (hinh 4). 
- Anh Landsat c TM chup thang 1/2004 (hinh 5). 

Ke't qua tinh toan b~ng cac phan mem ILWIS 
3.1 va IDRISI 32 cho thay : 

Nam 1990, di~n tich cac khu vl.)'c c6 chi s6 
NDVI ;::: 0,3 chie'm 42.000 ha (32% t6ng di~n tich 
luu vue). D6 Ia nhfrng vung rung dUQ'C bao v~ t6t 6 
huy~1~ Son Duong va m<;>t phan 6 suon nui Tam 
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Hlnh 2. Ban do ngap Jut va d9 d6c Iuu vue s6ng Ph6 Day 
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Hinh 3. Dien bie'n luc,mg mua va luu luc,mg nuoc 
song nam 1990 va 2000 do t~i tr~m Lien Son 

Dao. Cac khu Y\IC c6 chi s6 NDVI < 0,3 Ia nhfrng 
vung rung da bj ch~t pha nhieu a suan nui Tam 
Dao va cac vung doi thuQc phia bik huy~n LaP 
Thach, a d6, rung moi duqc trong lai va chu ye'u Ia 
bach dan va keo. 

Den nam 2004, cac khu vue c6 chi s6 NDVJ ~ 0,3 
Ia nhfrng vung thuong xanh giau va trung binh, 
di~n tich chi chie'm 38.000 ha (28% luu V\IC). Day 
l1a nhfrng khu vue rung da duqc phuc hoi t6t 6 suon 
nui Tam Dao va nui Sang, song so voi rung 
nguyen thuy thi sinh kh6i van bj suy giam dang kl 
Rung trong 6 day c6 gia trj NDVI trong khoang 

0,15 - 0,35 kh6ng dong deu, rung trong 6 day chu 
yeu van Ia b~ch dan th uan loai, m~c du phat trie'n 
kha t6t song m~t dQ kha thua. Trang cay bui c6 gia 
tri· NDVJ tt'r 0,25 de'n 0,38, song c6 ca'u true anh 
kha mjn the' hi~n mat do cay Ia cao . 

Khi xet quan h~ gifra chi s6 thuc vat va luu 
luqng nuoc trong mua ki¢t ta c6 duong cong tuyen 
tinh, quan h~ d6 Cl1 the' nhu sau : 

Qk = Oth X NDVJ X (S'/S) (2) 

trong do Qk- luu luqng nuoc mua ki~t , Oth - gia tr j 
· luu lugng nuoc trung binh nam, NDVI - chi s6 

thuc vat, S' - dien tich c6 NDVJ ~ 0,3, S- dien tich 
c6. kha. nang diu tie't nuoc ci.la luu vue (km2

)·. 

Tv cong thfrc tren ,c6 the' rut ra quan h¢ gifra luu 
luqng nuqc vao mua ki¢t va ch'i s6 NDVI nhu sau : 

NDVI1h - chi s6 thuc vl).t trung binh cua luu vue, 
Qk - luu Iugng mua ki~t, Oth - luu lugng nuoc 
trung binh nam, Shn - di~n tich hfrng nuoc c6 NDYI 
~ 0,3, S1v - di~n tich toan luu vue. 

Theo (3), luu v11c song Ph6 Day c6 kha nang 
t~o Iuqng nuoc vao mua ki~t t~i dlJ.p Lien San Ia 
350, t~m du de m6 c6ng vao mua kho voi luu Iuong 
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Hz'nh 4. Anh LANDSAT-TM vii anh NDVI thang I nam 1990 
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I-linh 5. Anh LANDSAT-TM vii anh NDVI thang I nam 2004 

tai eva cong Iii 7,6 m'/s , tha i gian van hilnh 3 de'n S 
ngily li en tuc , dam bao du tudi cho rau mau vu dong. 
Tuy nhien, ne'u cte' tudi lua thi luqng nude cua dap 
Lien Son chi dam bao 60 % nhu du cua cac huy~n 
Utp ll1ach, Tam Du·ong, VinhTuong va Yen Lac. 
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Vdi cong thuc (3) , moj !-jUan h~ cua NDVI vii 
luqng nude mua ki~t Iii tuye'nlinh. song quan h~ do 
chi r6 rang khi ty ]e che phu CUlt thl;I'C V~t CO chi so 
NDVI ~ 0,3 a dien tich hung mroc d\lt til~ ~ 30 % 
t6ng di~n tich luu vue. · 



H lnh 6. Dap ngan nu6'c va cong trinh dau m 6i d p mr6'c Lien Son tren song Ph6 Day 

Nhu·ng nghien cfru bu6'c dau cho thay c6 the' si:r 
dung chi s6 NDY1 de' xem xet va danh gia kha 
!~ang dieu ti e't nu6'c cua tham thuc vat d6i v6'i mOt 
luu vue khep kin. Khi di¢n tich luu vue noi c6 gia 
tri cua NDYI ~ 0,3 dat ~ 30 % di¢n tich tu·u vu·c thi 
kha nang di eu tie't nu6'c vao mua kho dam bao t6t. 
Nhu vay , ne'u c6 tu· li¢u vien tham thw)ng xuyen, 
c6 the' theo d6i dien bie'n cua tham thU'c vat va dieu 
chinh kip tha i ke' hoach trong rung trong luu vue 
nh ~m dam bao viec dieu tie't mr6'c duoc t6t. Cac 
ke't qua tinh toan s.e dvoc chinh xac h~n khi tinh 
them m6i quan h¢ v6' i chi s6 ducmg cong (CN) [5] 
va he s6 do nh[tm (n) cua 111\tt d¢m [3]. 

Bai bao du·oc hoan thanh trong khuon kh6 de 
ta i ca ban, ma so 740705. 
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SUMMARY 

The relationship between Vegetation Index and water 
balance at the Pho Day Basin 

Water supplying in dry season is a very. 
interested problem for water balancing study in a 
small and medium catchment area. The study 
concentrated to extract the NDVI values from remote 
sensing data such as LANDSAT-TM or SPOT and 
then to determine the correlation of vegetation with 
NDVI values to water recharge . Result of the study 
show that if the NDVI value of minimum 30% of 
the transited area in the catchment exceeded to 0. 3 
than the regulation capacitY of vegetation would be 
strongly effectived.. It is an index which can be 
stored in the data set for water balance study. 

Ngay nhc1n bai: 24-2-2004 

Khoa Dia ly. 
Truo·ng Dai hoc Khoa hoc Tu nhien 

DHQG I-!c/ N6i 

235 


