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T6mtSt 

Trong thai gian gin diy, cic ho^ d^ng xiy dyng cic d^o nhin t ^ ciia Tnmg Quic d quin dao Trudng Sa 
ngoii v i^ lam ^a ting cing thing chinh trj cdn giy nhimg h^u qui khd l u ^ g vl mdi trudng vi ciu true ciia cdc 
thyc thi trong quin dSo niy. Sii dyng b§ tu lieu anh v^tinh Landsat 8 ciia NASA tii nSm 2013-2015 vdi tin xuit 
hd tuin/inh, kit hpp vdi nhDng k^ thu^ vien thim chuy£n siu, cac bing chiing vl cic tic dflng din mdi tnidng 
di dupe lim sing to. Cic ho^t dpng xay dyng dao nhSn t^o d3 x6a si hing n^in hecta r ^ san hd vi tham cd 
bien d Trudng Sa. Mpt so r^n san ho v6ng cd tuoi hing ti^m nghln n^m bi b6i 1 ^ holn tdan. Nhfhig hoft dpng 
niy d3 vi s6 lim thay dit ciu tnic, hinh thii cua r ^ san hd t^ chS vi anh hudng I€n cic r^n san hd d khu vyc 
lin c$n. NghiSn cdu niy cGng trinh biy qui trinh xiy dyng tren r̂ n Subi, dira ra cic biic tranh vl n ^ vd tao 
lulng ra vio, md r^ng d i ^ tich xiy di;ng vdi toe dfl chdng m|t, sy thay dii d u tnic - hinh thii nln diy ciia phin 
lagoon trong ran, di^n tich b) mit di cua cic r ^ san ho, tham cd biin, vi tic dflng xio trfln, khuylch tin vi l&ng 
dpng bii tfch len r^n. K^ qua ciia nghien cuu niy li nhiing bing chung gdp phin bio dpng cho cflng ding khoa 
hpc thi gidi vl cic tic dflng xiu ISn mdi tnidng bien do ho^t dflng xiy dyng ciia Trung quoc d quan dio Trudng 
sa. 

Tic khoa: Tdc dpng moi trudng, x^ diing ddo nhan tgo, Quan ddo Trudng Sa, Ky thugt vien thdm. 

l.Mdahu 

Quin dio Trudng Sa la m$t t§p hpp g^m nhilu dio, ran san hd v i bii ngim rii r ic tii 6°12' den 
12°00' vT Bic v i tu 111 °30' din 117°20'kinh Dflng. Quin dio niy cd dfl d̂ u td t iy sang ddng l i 800 
km, tii bic xu6ng nam l i 600 km vdi dfl dii dudng bd biin dat 926 km. Quin dao Tnrdng sa ^rpc bao 
quanh bdi nhiing viing dinh c i tru phu v i cd tiem nang dau md v i khi dot thu^c biin Dong. Tuy 
nhien, quan dio niy dang trong tinh tr^ng tranh chap d cic miic dp khac nhau giua sau bSn l i Brunei, 
Dii Loan, Malaysia, Philippines, Trung Qu6c v i Viflt Nam. Ti t ca nhiing nude tham gia tranh chip 
niy, trii Brunei, diu cd quan dpi don tru tai nhilu cin cii tren cac dio nhd v i d i ngim khic nhaa' 
Thing 3 nim 1988, Vipt Nam v i Trung Quic dyng d§ quin sy t ^ cic ran d i la Gac Ma, Chiu ^^S^, 
06 Lin v i Len Dao. Giira Trung Qu6c v i Philippines da nhilu lan biing phit cing thing chinh trj do 
hinh d^ng giinh v i ciing c6 quyln kilm soat trai phep ciia phia Trung Quoc d da Subi (1998), di 
Vinh Khin (1995, 1998). Dd ring Cdng udc Lien Hipp Qudc ve Luat biin (E ra ddi nhim xic djnh 
cic vin de vl ranh gidi tren biin nhung bin thin Cdng udc khdng cd dieu khoin nao quy (^nh cich 
giai quylt cic tranh chip vl chii quyln doi vdi dao. Trong thin gian gan diy, c ic hoat dpng xSy dyng 
cic dio nhan tao cOa Trung Quoc d quin dio Tnrdng Sa dang dien ra r im rfl, vdi m$t toe dfl chfing' 
m ^ tren bay dio ngim (Chiu Vidn, Chtt Th§p, Gaven, Gacma, Tu NghT^ Vinh Khin va Subi). Vi|c 
xay dyng cic da> nhin t^o tren quin dio ngoii v i ^ lim gia tang cing thing chinh tii cdn giy nhiJng 
hiu qui khd ludng ve mdi inrdng v i ciu triic ciia c ic thyc th i trong quin dio niy. Trong bao cio niy. 
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cac tic gii t ^ tnmg dinh gii cic t ic dpng mdi trudng do boat dflng xiy dyng dio nhin t̂ io cua Trung 
qudc tren quin dao Tnrdng Sa. 

2. Pham vi, tdi lieu \ i phutrag phSp nghien cihi. 

Zl. Phgm vi khu vjir nghiin dru 

Khu vyc nghien ciiu t ip trung d biy (7) ran ngim (Ch&i Vien, Chii T h ^ , Gaven, Gacma, Tu 
N^'a , Vinh Khin va Subi) d quin dio Trudng Sa noi phia Trung Qu6c dang xiy dyng cic dio nhin 
tgo. Vj tri khu vyc nghiSn cdu chi ra d hinh 1. 

Hinh l .Vj tri ciia 7 rgn ngim d quan dao Trudng Sa noi Trung quoc dang xay dyng cic dio nhin tgo 
v i diing trong nghi€n cdu niy 

21. Tai lifu 

Di tap hpp ngu6n anh Landsat 8 - OLI, vdi tren 20 canh inh chyp trong thdi gian tir thing 8 nim 
2013 din thing 8 nim 2015 cuacic cinh cd cflt/hing (path/row) l i 119/053, 120/054 v i 120/053. Mpt 
vii canh inh Landsat7 - ETM+ chyp nim 2008 - 2009, cd cpt/hing 120/053, chyp viing biin Trudng 
sa, phu khu vyc d i Subi cung dupe thu th^p de dinh gii muc dp biin dflng theo thdi gian cua r^n 
ngam d khu vyc niy. Toin b^ cac cinh inh Landsat nhu viia ngu dupe lay tryc tilp tii Uang web 
USGS cua Hipp hpi Dja chit MJ http://earthexpIorer.u^.gov/. 

Tham khio bo sung cic tii lipu, cac inh chyp cd li€n quan ho^t dpng xay dyng dao nhin t ^ ciia 
Trung qu6c d Trudng sa tren cac trang web ciia tuin bio quoc phdng IHS Jane's Defence weekly 
http://www.janes-defence-weekly.coin/ v i cac bii bao ciia Hiep hfli Sing kiln lim sing to hing hii 
Chiu A (AMTI Asia Maritime Transparence Initiate) tr&i bao ngudi bio Vf 
ht^://www.theguardian.com. Mflt sd tii lipu co lien quan din tii nguyen, nguon Ipi, da dang sinh hpc 
thong qua cic chuyin khio sit d Trudng sa CUK cac tic gii Vi?t nam ciing dupe tham khao, sii dimg. 

Ban Ah dja hinh diy ti 1§ 1/50,000 d mflt sd khu vyc quanh cic r ^ san hd vdng d Loai Ta, Thj Tu, 
Nam Yet dupe t^p hpp td bd ban do s6 C-Map (C-Map Digital Chart), sau dd dupe so hda phyc vy 
cho vipc dinh gi i dja hinh diy d cac viing ndng (lagoon) trong ran vdng. 

2.}. Phirangphdp nghiin c&u vd kp thu^t su dyng 

Cic tic d$ng mdi trudng do h o ^ dpng xay dung dao nhin t?o d quin dio Trudng sa, dupe dinh 
&i thdng qua toe dfl xay dyng cdng trinh, miic dp bdi lip len cic rgn san hd vi cic sinh cinh khic co 
tren rgn, a i ^ hudng ciia qui trinh dio xoi, nao vet inh hudng den ciu tnic sau ciia r^n, miic dp xio 
trpn, khuyech lin, v |n chuyin vi bdi lip vit lifu len ran. 
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Ky thu?l g§p inh "Gram - Schrnidt" dupe sd dyng dl kit n6i ©fta cic Mng nhin thiy cd dfl phin 
giii 30m, vdi biiig toin sic (den-tring) d$ phin giai 15m ciia bfl inh Landsat, dl tgo ra mflt inh daj 
phS cd dfl phin giii 15m. Anh gflp da ph6, sau dd dupe s6 hda tryc t i ^ trSn man hinh (screeningi 
digitize) dl xi: djnh mure d$ thay ddi c£ia qui trinh xiy dyng cic cdng trinh nhin tgo d quin dio 
Trudng sa. KJ thuft so hda min hinh ciing dupe ip dyng dl vS so d6 cic cdng trinh xiy dyng d mpt sd 
dio d Trudng Sa (E cdng bd tr&i Google Earth. 

Ky thu|t phin logi inh cd giim sal "Maximum Likelihood" dya t r ^ cic khao sit ngim d dio 
Nam Yit la ca sd dl xay dyng sa d6 phin b6 cic sinh cinh d m$t s6 die ngim ddng trong nghien ciiu 
niy. 

Do khd cd dilu ki^ thu th|p dupe hî n trgng dja hinh d cic r̂ n ngim noi mi Trung Quoc dang 
xiy dyng cic cdng trit^ nhin tgo. Bing ky thugt neural network dya tr£n bfl dilm chia khda li dja 
hinh diy d cic nhdm dao Logi Ta, nhdm dio Nam Ylt vi nhdm dio Thj Tii di cho ph6p xiy dyng so 
d6 dja hinh viing nude ndng trong cic vung vjnh d di Subi, di Vinh Khin (hinh 2). Dfl siu d cic kenh 
din luSng, ciu cing noi xay dyng cic cdng trinh nhin tgo d di Tu NghTa, ChQ Th$p, Subi, Gacma, 
Gaven cung dirpc udc lupng bing ky thu§t viia nlu. 

Hinh 2. Dja hinh chi tilt a cym dio Thj Tii - Lô i Ta (1) vi cym dio Nam Yet (2) li b$ dtt lipu chia 
khda dl phin tfch dja hinh diy bing ky thu§t Neural Network d cic vyng b ^ trong vi dp siu k€nh 

n^o vet d Di Chtt Th^, Subi, Vinh Khin, Gacma, Gaven, Tu Ngjiia, 

3. Kit qiiji vi thao lu^n 

3.L Thyc tryngx&ydtpig dio nhdn tgo <^a Trung Qu6c& 7 bai dd ngkm tku^ quhi dio Trudt^ 
sa qua tu lifu dnh vf tinh da thdi gian 

Bii Chiu Viln (Cuarteron Reef) nim d phia Tay Nam quin dio Trudng Sa cd di$n tfch 508 ha, 
xipxidtpadp 112M9'47"E;08°5r55"N, cich dio Da Tiy 70 km vi dio Trudng sa Idn 100 km vl 
phia T&y. Dio niy trudc diy thuOc Viflt nam, bj Trung Qu6c chiim ddng tiii ph6p tii nim 1988. vi ffi 
xiy dyng nhi din cd kfdi thudc 20 * 60 m. Hogt dpng md r^ng, cii tgo dio dupe tiln hinh trd Igi vio 
miia he nim 2014 , va hoin thinh vio cu6i nim 2014 vdi dien tfch xay dyng 16n din 17,7 ha. MOt 
kinh din Iu6ng cd dfl rpng 150 m, dfl dai 650m (difln tich bj dio 8 ha) vdi dp siu ngo \6t khoing 8 -
lOm d phia Tiy Bic cua dio. Bien dpng dja hinh trudc vi sau khi hoin thinh cic cdng hinh xiy dyng 
tren Di Chiu Vien chi ra d hinh 3. 
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£>i Gac Ma (South Jraihsm Reef) li mflt ran ngam cd di^ tich khoinh 754 ha nfim d i*ia Tiy 
Nam cua cym dio i?nv&ig Sinh T6n,dtpa dfl 114°]7*^ 0y43'N. Dao niy tnrdc (Ey tfiuflc Vi^ 
nam, bj Trung Qu6c dulm ddng trii phap tii nim 1988. D ^ diu nim 2014, tr& bgi di chi cd mflt n ^ 
be t&ig nhd vm mflt CO sd li&i Igc, du cang vi m$t don vj d ^ trfi. Cdng trinh xSy dvmg d khu vyc da 
bodn thanh vao thing 6 nim 2014, phin nk bS tdi^ trii rflng &en d i^ tich Idn, noi r^g nhit li 400 
ni.̂  vdi di^ tfdi xiy dyng tong cpng 10,8 ha. Kenh din l u ^ vio cdng trinh dupe t§n dyng bdi vyng 
biSn san cd trong khu vyc va dupe dio siu xu&ig khoing 6-8m(dpsaubandiucda vyng niy dil dgt 
t^ 2 - 3 m). Biin d ^ dja hinh tnrdc vi sau khi hoin thinh cac c&ig trinh xiy dyng t r^ Di Gac Ma 
chiradlunh4. 

07/2014 12/2014 

Hinh 3. Biin d^ng hinh thii dja hinh vi cic kilu n&i diy d Di Chiu Viln (Cuateron Reef) trudc vi 
sau khi xiy dyng cic cdng trinb nhin tgo 

^ t C i l S H 
^ : C l t , c 4 s a s H 

Hinh 4. Biin d$ng Mnh diii dja hinh vi cic kilu nln day d Di Gac Ma (Souft Jonhson Reef) trudc va 
sau khi xay dyng cic cong trinh nhin t̂ Q 

Di T^ NghTa (Hughe Reef) li m$t r ^ ngim ed d i^ tidi 240 ha nim d phia Ddng Bic ciia cym 
dio ran vdng Sinh T6n, xip xl d tpa dO 114'79'45"E; 9°S4'30"N. Da Tu NghTa bi TVung Qudc chiim 
ddng trii ph^ nim 1988, sau dd Bic Kinh xiy dyng idiilu cdng trinh kien c6 dl quin Ifnh don tru tai 
diy. Trung Qudc bit diu hogt dflng xiy dyng quy md idn tir mita hd 2014. Bing hogt d^g hiit biui vi 
cii tgo, Trung Qu6c md rflng phin nln be tdng til 380 m̂  \Ba din 8,5 ha (hoin thinh vao thing 4 nim 
2015). K£nh din luong vio a5ng trinh dupe t|n dyng bdi vyng biin sin cd trong khu vyc, dupe md 
r ^ din 250 m (dp rflng ban diu chi dgt tii 100 - ISOtn), vi dio sfiu xu6ng khoang 6 - 8m (d$ siu ban 
( ^ dia vyng niy chi dat tir 2 - 3 m). Theo tuin bio qu6c phdng IHS Jane's (IHS Jane's Defence 
Weddy, phit hinh ngiy 21 tiling 2 nim 2015), nhih^ cdng trinh d d^ g6m kenh t i ^ cin, c&ig sy 
ven biin, 4 thip phdng thu, ciu cing, ca sd quan sy da c^ , trgm radar, bii d^ tryc diing, hai ding. 
Biin dflng dja hlnb trudc vi sau khi hoin thinh eic c ^ trinh xay dyng tren Di Tif NghTa chf la d 
hinh 5. 

Di Gaven (Gaven Reef) li mOt rgn ngim nim d phfa cyc Tiy cua cym dio r?n vdng Nam Ylt, cd 
di$n tich 210 ha, d tpa dfl 1 HoiTld-E; ICll'SO-TJ. Di Gaven bj Trung Qu6c chiim tir nim 1988 vi 
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dua quin d^ tru ti^ ph^ tgi diy tii nim 2003, mOt d phfa Ddng viM dipn tich 1400 m^ vi m$t d ^ 
Idiic d phfa Ttly r$ng 800 m^ Hogt d$ng xiy dyng tgi Ui di bit < ^ til tiling 4 nfim 2014 vi kit thdc 
\ ^ thing 10 nim 2014 vdi di§n tfch xiy dyng len din 14,2 ha. M$t k&ih din lu6ng dupe dio miA d 
khu vyc, v<M d$ r$ng ISO m, dd dii 450m, d$ sfiu ngo vdt lln d^ 8 m. llieo thdng tin cda trung tim 
nghifei ciiu chf&i lupc qu6c tl (CSIS - Cento- for Strat^y International Study, ngiy 09/0^015) 
ht̂ ://vAvw.gmanetWOTk.com/news, cic cdng trinh xay dyng trai bii di niy gwn cd k&ih tiep c|n, 
sung lAdng khdng, sung hii quin, thiet bj li&i Igc, Idin trdc ho trp xiy dyng, thip phdng thii, co sd 
quin sy, bii dip tryc thing. Biin d$ng (̂ a hinh trudc v4 sau khi hoin tiiinh cic cdng trinh xSy dyng 
Di Gavoi chf ra d hinh 6. 
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Hinh 5. Bien dOng hinh tiiii dja Wnh vi cic kilu nln diy d Di Tu N ^ a (Hughe Reef) trudc vi sau 
khi xiy dyng cic cdng trinh nhan tgo 
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Hinh 6. Biin d^ng hinh tiiii dja hinh vi cic kieu n ^ diy d Di Gaven trudc vi sau khi xiy dyng cic^ 
cdng trinh nhin tgo ; 

Di Chit TTi^ (Fiay Cross Reef) nam d phfa tiy quin dio Trudng Sa ciia Vi$t Nam, cd dl^ tic§ 
530 ha, d tpa d0 112<'33'E; 09''33'N vi cQng bj TYung Qu6c danh chiim nim 1988. Hogt d^ng eii lag 
dat tgi diy bit diu tit thing 8/2014. Phin dit I ^ dinh cho xiy dyng dupe hoin thinh vio tiian| 
6/2015 vdi di#n tfch Idn din 270 ha. Theo cdc ket qui phfin tich tiidng tin ciia Hî p h^i Sing kiln 1^ 
sing td hii^ hii Chiu A (AMTI - Asia Maritime TransparMice Initiate) trdn bio ngudi bio ^ 
http://www.flî uardian.com, Trung Quoc f Cftr̂  bioi di Chft Ih^p thinh m§t co sd quin V̂ cd q^ 
md Idn d Tnrdng sa, vdi mpt dudiw bing miy bay dii tr€n 3 km, m$t ca sd cing bien dii Idn dl <^ 
tiu tilp tl, tiu chiln diu cd Idn, nhilu nhi miy xi ming, co sd h5 trp, ciu cing, sdng phdng Wifi"&^ 
tii6ng di6ng ngudi nhii, trang thilt bj liSn Igc, nha kfnh, bii dip tryc thing. Biin dflng dja hinh t n ^ 
vi sau khi hoin thinh cic c&ig trinh xay dyng Da Cha Th||i chi ra d Unh 7. 
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Ba VanhKhan fMischief ReeO lamatran san hfi vftn^ thunc cum Binh Neuv£n cua Qu^ dAo 
^ f e i g ^ dai 8 Ion, rpng 6 km, c6 di|n tfch 980 ha (chua bao gom difn tich 3600 ha ciia vvmg Idn 
bSn trong), 4 tpa dO 115°32'E; 09°32'N. Phin riim ngoai la ijn san ho cling c6 difn Hch 112 ha. Da 
phan da vanh Khan nam chim ducH myc nude b i ^ Dio nky hi Trung Quoc c h i ^ til thang 2 nam 
1995. Bai d i bi cai teo quy mS 16n dpc dieo ria phia TSy ke td diu nam 2015. Ho?t d0ng xay d\mg, b4i 
iSp 6 da Subi bat d»u dien ni vao thang 2 nam 2015 V(Si difn tich phii 80 ha, va len den 638 ha vao dSu 
tMng 9 nam 2015 Chinh 9). V<Si difn tich bii dip 638 ha nhu hi?n nay (va vin chua c i diu hifu dimg 
m, 16n hon 1, 5 ISn dipt tich xSy d\mg 4 da Subi (416 ha) va icSn hon 2,5 13n difn tich xSy d\mg d da 
Cha T h ^ (270 ha), ciing v a m«t vyng biin i^ng 3600 ha, kha nSng mOt khu quan sir cS quy m6 cite 
16n cua Trung quoc se hinh thanh d d i vanh khan trong ai6i gian toi la dieu hoan toan oS thi xay ra. 

sou In o 574.5 h i _ 

iiuoats : 

3£Uhi o 
2U)7lS0IS : 

StUi ia o 

0SIOSBO1S j 

o 
o 

2U]eaai5 : 

o 
lunaaots : 

Sa.1ha 

Hinh 9. Dien bien qui trinh b6i d ^ cit, xSy dyng dio nhin t ^ trSn d i Vinh Khan (Mischief Reef) td 
ngay 16 tiling 3 nim 2015 din ngiy 03 tiling 9 nim 2015. 

3.2. Hogt dgng xay dfptg cdc dao nh&n tgo if Trudng sav&cdctdc dpng xau lin mdi truifng 

3.2.1. Hogt 0ng x&y dyng l&m xda sS cdc hf sinh thdi trin rgn san hd 

H o ^ dpng xay dyng ciia Tnmg qu6c d cic dio n g ^ d Trudng sa da lim xda so m$t dipn tfch 
cyc Idn cic r^n san hd v i thim cd biin d khu vyc niy. Kit qui tong ket dipn tich, till tich cic h$ sinh 
thii bi m ^ (£ do ho^t dflng xay dyng cic dio nhin t90 dupe chf ra d bing 1. 

Bang I. Difn ticii, the tich cac hf sinh thai (lia) bj x6a so do ho^t dpng xay dyng dao nhan t^o cCia 
Trung qu6c 6 puin dao Tnr6ng Sa 

Difn tich rgn 
ban dau (ha) 
Difn tich xay 

dvng(ha) 
Ti if difn 

tich bj x6a s6 
(%) 

Thf tich san 
h6 bi dio df 
tao kfnh din 

(10'. m') 

Da Chan 
Vien 

508 

17,7 

3,5 

0,78 

D i 
Gacma 

754 

10,8 

4,1 

6,50 

Da 
Tu Nghia 

240 

8,5 

3,5 

1,05 

D i 
Gaven 

210 

14,2 

6,8 

0,44 

Da 
Chit Thap 

530 

270 

50,9 

5,64 

D i 
Subi 

810 

416 

51,4 

0,95 

DiVanh 
Khan 

980 

638 

65,1 j 

0,65 
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3.2.2. Anh hitdng cua cdc hogt d^ng ngo vit, bom hAt, xda tr$n trhn tich 

Ngoii t ic dflng tryc tiep xda s6 cic r?n san ho, thim cd biin, c ic t ic dpng giin tilp do xio trpn 
tram tich tii bom hiit - dd ddng v ^ lifu, lupng Udc v i t r ^ tfch cit thit tiioit tir x i Ian v |n chuyin s5 
t?o ra nhung lu5i dfl dye cao, diinh chung l i c ic t ic nhin giy b6i l ^ g dpt ngflt wM cudng dfl cao d 
khu vyc liln kl . Chung bdi lap len san hd sdng, lim mit khi ning quang hp^, g iy ra hi§n tupng tay 
tring san hd, v i nhu mpt phin img diy chuyen din din hi^n tupng chit hing lo^t ciia san hd v i c i cic 
sinh v§t diy s6ng d trln ran. Tic dpng boi ling do ngo vdt cung gay ra nhOng t ic h^i tam thin tr6n r^n, 
do l i a) thilu nln diy rin t ^ dieu k i ^ gii bim cho iu trdng san hd, h) m& <B c$n tao san hd (coraline 
algae) cd miu dd, mit di dieu kiSn ti t cho sy phit tri&i cua san hS (Paul et al, 2012, Rachel 
Sylverstein, 2015). Hipn t^i, chdng tdi khdng cd so li^u tryc tiep d l dinh g i i t i c dpng cua vi$c xio 
y^n v i khuyech tin t r i n tich do h o ^ d$ng n?o \€t xiy dyng dio nhan t^o d Trudng sa, t ic dpng niy 
di dupe so sinh giin tilp thdng qua kit qui nghien ciiu ve h o ^ d ^ g n^o vii, cii t ^ cing c i sdng 
lie, v i d l d6ng v$t lifu phfa ngoii miii Cu Hin va anh hudng eCia nd 16n c i c r ^ san hd d Hdn Mun -
Nha Trang (Vifn Hii Duong Hpc, 2007), kit qui cho thSy t ic dOng cua ngo v d cd inh hudng r ^ Idn 
din tinh trgng sire khde r?n san hd. Dilu c ^ chii y, cic ho^t d$ng ngo vet, cai t̂ io cing d ven bd 
thudng ip dyng phuong thuc ngo vet bing giu v i dd dong vgt li^u bing kilu x i lan dd byng (hoooper 
barge), trong liic dd ho?! dpng ngo v ^ xiy dyng d Trudng Sa dS i p dyng bom hiit - n ^ vdt theo kilu 
xen cat (cutter suction dredging) vdi mflt s6 lupng Idn tiu thuyin dupe dilu ra khu vyc niy, hem the 
nira cic r?n san hd cd ch^ lupng tot nim rit g ^ khu vyc thi cdng. Cd till ndi r ing ho^t dpng bom hiit, 
ngo vdt xiy dyng dio nhan t ^ d Trudng sa, di, dang v i sS gfiy ra cic t ic dpng b i t Ipi I€n rgn Idn gap 
rdt nhieu lin so vdi cic hogt d$ng xiy dyng, phit triln d viing ven bd. Th |m chf chiing se xda s6 cic 
rgn san hd s6ng d day chf trong mpt thdi gian n ^ . 

Cic phfin tfch cic inh viln thim Landsat8, chyp thing 6, 7, thing 8 nfim 2015, d i cho thdy miia 
H6 nfim 2015, d c i c vjnh kin d da Subi, Vinh Khfin thudng xuyin tap trung m^t lupng rit Idn tiu 
thuyin khoing tii 30 - 40 chile (hinh 10) bao g6m tiu dan sy phyc vy xfiy dyng v i c i t iu chiln (thdng 
tinphantichciJaCSIS/AMTI,2015).Diutiiaiphitsinhdom§tlupn_ M IUIIIIJ>" i ipli i rdtrong 
vjnh kfn cung sS ra nhfhig t ic hgi xiu din mdi trudng vdng ran. 

'W 

*'f^=*^-?^^®^ 
Hinh 10. Anh Landsat 8 chyp di Subi vio 02/09/2015 (trii) v i d i Vinh Khan vio 

05/05/2015 (phii) cho thiy mpt lupng Idn tiu thuyin ludn ludn hogt d^ng d ben trong vjnh 
phyc vy xiy dyng. Cic kinh dSn lulng d i md rflng din 300 m (so vdi 100 m liic ban dau) 

4 . K e t l u ^ n 

- Bing tu lifu inh vf tinh da thdi gian, d i lupng hda hifn trgng v i diln biin qui trinh bii lip xay 
dyng dio nhin t ^ cua Trung qudc d 7 rgn san hd ngim d quin dio Trudng sa 

- Di phin tich cic tic df ng mdi trudng inh hudng bit 1^ ISn cic rgn san hd d quin dio Trudng 
sa trong qui trinh xay dyng cic dao nhan t ^ dd li: a) xda s6 cic hf sinh thii tren rgn san hd, b) t ic 
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dflng b6i ling, xio trfln trim tfch giy tiy tring san hd, giy chet hing lo^t cua san hd y i sinh vgt diy 
sdng trIn r^n, c) diu thii phit sinh v i cic t ic dpng bit Ipi cua nd loi rgn. 
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b(X,z). Cic thdng s6 vua nSu diu cd thi tinh toin ngupc tir hai thdng s6 co ban cdatlnh chit quang 
hpc ty nhien a(Xi) v i b(X,i]/,z) (Hubert Loisel and Dariusz Stramski,) 2000. 

Cho din nay, chi cd thdng s6 hf s6 suy giim anh sing c(X,z) l i ed th i thu t h ^ tryc tilp tir do dac 
hifn trudng, v i cic do d^c niy chi gj(M hgn d tiing budc sdng don le (chua cd c ic do d^c trIn toin dii 
ptiil inh sing ty nhi&i). VI the cic nhi khoa hpc dang nS lyc d l phit triln c ic md hinh udc lupng a, c 
v i bb tir do dgc burc x$ ctia d$c dilm phi inh sing hifn trudng. C ^ md hinh n ^ khdng dya vio bit k^ 
gii djnh nio ve tinh chit quang hpc ty nhiln - (Inherence Optical Properties - lOP) m i dya vio tfnh 
chit quang hpc bilu kiln (Apparent Optical Properties - AOP) tiie hf s6 suy giim inh sing d6i vdi 
phit xg hudng xuong (downwelling inadiance E^ = -d(lnEi]/dz) v i phin x^ da hudng (irradiance 
reflectance), R = l^Ed, trong dd Ej phit xg hudng xuong v i U phit xg hudng ISn thu dupe tii cic do 
dgc pjid hifn trudng. Gin diy, vdi sy phit triln ciia khoa hpc, (S xuit hifn mft s6 thilt bj do ph6 hifn 
trudng nhu AC-9, hay Hydroscat-6 m i cd thi do dgc hifn trudng a, c v i bb (tdc lOPs) d mft vii budc 
sdng. Tiiy nhien, do sai s6 ciia cic do d ^ hifn trudng cic thdng s6 tinh c3iit quang hpc ty nhien 
(lOPs) thudng Idn, trong luc dd cic do dgc tfnh chit quang hpc bilu kiln (AOPs) thudng dl do d^c vi 
cd dfl chfnh xic thudng cao hon (Hubert Loisel and Dariusz Stramski.,) 2000, ndn v l xu thi chung 
cic nhi khoa hpc thudng chpn cich do dgc vl tinh chit quang hpc bieu kiln AOPs v i chuyin dbi sang 
cic thdng s i v l ti'nh chit quang hpc ty nhiln lOPs. 

Trong bii bao niy, cic t ic gii sS dinh gii tinh chit quang hpc biin d viing nude ven bd Ninh 
Thugn - Binh Thu|n thdng qua cic kit qui do daic profile pho hifn trudng bing thilt bj do phi 
PRR2600/2610 (©Biosphere Company - USA) trong hai dpt khio sit thing 4 v i thing 8 nim 2015. 

2. Ph^m vi, t^i lifu vk pb inmg phdp nghifa cihi. 

2.1. Phgm vi khu vyc nghiin cuu 

Vifc do dgc cic tham sS quang hpc biin dupe tiln hinh d 30 tr^m khio sit d ven bd Ninh Thu|n 
- Binh Thugn bfing tiiiet bj do profile ph6 bite xg phan x? PRR2600/26I0 (®Biosphere-USA) bong ha 
dpt khio sit, dpt I tiln hinh tii 17 din 21 thing 4 nim 2015, dpt 2 tii ngiy 14 din 18 tiling 8 nim 
2015. Vj tri khu vyc nghien cdu v i thilt bj do A^c pho phin xg dupe dii ra d hinh I. 

Hinh 1. So do tram vj khio sit pho biic xg phan x a d vdng biin Ninh Thuln- Binh Thuan (trai) 
bing fliilt bi do phi hifn trudng PRR2600/2610 v i bp chuyen d6i dtt lifu (phii) 

2.2. Tdi lifu vd si lifu sie ilyng 

Theo tiiiet k l chung, de tii cip nhi nude VT/UD-I4-15 s« tiln hinh tiiu tii^ s6 lifu khio sit vl 
dieu kifn ty nhifin, sinh thii, mfli trudng phyc vy cho vifc dinh gi i d i i t lupng nude, thiiy vin - dflng 
lyc bing tu lifu inh vien thim thong qua 5 mit cfit khio sit MCI den MC5. Do dieu kifn khich quan 
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(thdi tiet xiu, miy nhilu, sdng gid to), s6 lifu do phd phan xg PRR2600/2610 khdng dgt y£u ciu trong 
mpt s6 thdi dilm nhit djiih, dpt khio sit thing 4 nim 2015 chi tiiu dupe phd phin x? d 21 trgm do, 
trong luc dd dpt thing 8 nam 2015 bao ghm 30 trgm khao sit cd s6 lifu do phd phin xg. Ngoai ra cic 
do dgc ve thuy vin - dflng lyc, thu miu nude v i phin tidi trong [didng thi nghifm cic thdng s i ham 
l u ^ g chlorophyll-a, him lupng v$t lo Ifbig, CDOM cung dupe tiln hinh dong thdi d cic trgm vira 
n ^ tr€n. Tuy idiidn t roi^ phfun vi bii bio niy chung tdi chi t^ trung phin tfch d$c dilm quang hpc 
biin d viing biin Ninh Thu^n - Binh Thufn tiiflng qua cic s6 lifu do dgc phd phin xg bing th i^ bj viia 

Thilt bj do profile pho biic xg phan xg PRR2600/2610 chii ylu thu thSp cic thong s& ve tinh chat 
quang hpc bieu kiln chiing bao gdm phit xg hudng x u ^ Ed (Downvkrelling Irradiance), biic xg 
hudng len Lu (upwelling radiance) d biy budc sdng X (380,412, 443, 490, 555, 625 v i 665 nm), biic 
xa quang hpp hogt dflng - PAR (Photosynthese Active Radiation) v i cic thdng sd di k ^ nhu thin 
gian, dp sau, nhift d$ nude d tiing thdi dion do dgc. Phin xg be m$t nude Rrs ciing l i thdng s6 thuflc 
tinh chit AOP dupe udc tinh tii Ed vi Lu. Cic thong s i cua tinh chit quang hpc bilu k i ^ AOP l i co 
sd d l udc lupng cic thdng s6 quang hpc ty nhien nhu hf so tin x^ ngupc bi,(>.), hf s& h ^ thy cda thyc 
vgt phii du afA hf s6 h ip thy cua tin tich hihi co v i cic the miu trong nude a4g(X). 

2J. Phuongphdp xur If s6 lifu 

2.3.1. J S / J > cdc thdng so quang hgc bieu kien PAR, Zt, vd Urs: 

Biic X9 quang hpp hogt dflng PAR la lupng bdc xa trong khoing inh sing nhin thiy (400 - 700 
nm) m i sinh v§t cd the sii dyng, hip tiiy trong qua trinh quang hpp v i chuyin ddi ning lupng. Chi s i 
PAR goc tiiu tii§p tii thilt bj PRR2600 tiiay ddi v i biin dpng mgnh tiieo dfl sfiu ^ e bift d cic 1<^ nude 
gin ting mJL Chiing d3 dupe xii ly thdng qua qui trinh hifu chinh inh sing biu trdi (slq^ light 
correction) v i sau dd lim tixm bing him Geomean (ho$c ham Grovrth). Hinh 2, the hifn PAR bien 
dpng theo df siu d m$t trgm do ven bd Ninh TTiuin trudc v i sau khi xir ly. 

MIS.Ol.II.OKOii. 1015_«_lt. 103041 
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Hinh 2. Birc X? quang hop hoat dpng PAR d ti?m VTI5 dot khio sa< thing 4 nam 2015 (trai) v4 
dpt khao sat thing 8/2015 (phai) tnnfc (ducmg xim) v i sau khi xir ly (duimg mau d6) 

DO siu ting ini quang (Euphotic layer - Z J l i thong s6d imgdSdinhgi i dp trong su6tcija vimg 
nuoe, mpt thSng s6 quan trpng lifin quan dfn hf sinh thai v i c i vdi ning suit sinh hpc cOa vyc nude. 
D§ sau tang uu quang dupe xac dinh la dp sSu m i 6 do biic X? quang hpp host dOng PAR bi suy giim 
chi c6n 1 % so v6i hire X? quang hpp host dpng cr be mjl (ICiik, 1994). R5 t ing rang tit profile theo dO 
siu ciia PAR, dS ding xic dinh dupe Z... Tuy nbifn, trong mpt vai tniong hpp d$ siu tang uu quang sg 
dupe xic dinh giin tilp qua PARio» ho?c ngoai suy cic duSmg cong suy giam him mu (Lee va c^ng 
sir, 2007) 
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b(X,z). Cic thdng sd vita nlu diu cd thi tinh toin ngupc tur hai thdng sd ca bin cua tfnh chit quang 
hpc ty nhien a(X,z) vi b(X,ii/,z) (Hubert Loisel and Dariusz Stramski,) 2000. 

Cho din nay, dii cd tiidng sd hf sd suy gjim inh sir^ c(X^) li cd thi thu th$p tryc tilp td do dgc 
hifn trudng, vi cic do dgc n&y chi gii^ lign d timg budc sdng don \i (diua cd cic do dgc tr£n toin dii 
pt^ inh sing ty nhi^). VI the cic nha khoa hpc dang n5 lyc dl phit triln cic md hinh udc lupng a, e 
vi bb tir do dgc biic x$ ciia d$c dilm phd inh sing hifn tnrdng, C^ md hinh niy khdng dya vio bit k^ 
gii djnh nio vl tinh chit quang hpc ty nhiln - (Inherence C^cal I*TOperties - lOP) mi dya vio tfnh 
chit quang hpc bilu kiln (Apparent Optical Properties - AOP) tdc hf sd s\iy giim inh sing ddi vdi 
phit X9 hudng xudng (downwelling irradiance Ej = -d(InEd/dz) vi phin xg da hudng (irradiance 
reflectance), R = IVEj, trong do Ê  phit xg hudng xudng vi Lp phit xy hudng Ifin thu dupe tir cic do 
d ĉ phd hifn tnrdng. Gin diy, vdi sy phit triln cOa khoa hpc, di xuit hifn mflt sd thilt bj do phd hifn 
trudng nhu AC-9, hay Hydroscat-6 mi cd thi do dgc hifn trudng a, c vi bb (tiic lOPs) d mft vii budc 
sdng. Tuy nhidn, do sai sd ciia cic do dgc hifn trudng cic thdng sd tinh chit quang hpc ty nhien 
(lOPs) thudng Idn, trong luc dd cac do dgc tfnh chit quang hpc bilu kiln (AOPs) thudng dl do dgc vi 
cd df chfnh xic thudng cao hon (Hubert Loisel and Dariusz Stramski.,) 2000, ngn vl xu thi chung 
cic nhi khoa hpc thudng chpn cich do dgc vl tinh chit quang hpc bilu kiln AOPs vi chuyin ddi sang 
cic thdng sd vl tinh chit quang hpc ty nhiln lOPs. 

Trong bii bio niy, cic tic gia sS dinh gii tinh chit quang hpc biin d viing nude ven bd Ninh 
Thufn - Binh Thu|n thdng qua cic kit qui do dgc profile phd hifn trudng bfing thilt bj do phd 
PRR2600/26I0 (®Biosphere Company - USA) trong h^ dpt khao sit tiling 4 vi tiling 8 nim 2015. 

2. Pham vi, titi lifu vk phinmg phip nghifn ciiru. 

2.1. Phgm vi kha vyc nghiin c&u 

Vifc do dgc cic tham sd quang hpc biin dupe tiln hinh d 30 trgm khio sit d ven bd Ninh Thu$n 
- Binh Thufn bing tiiilt bj do profile phd birc xg phin xg PRR2600/2610 (®Biosphere-USA) trong hai 
dpt khio sit, dpt 1 tiln hinh tii 17 din 21 thing 4 nim 2015, dpt 2 tiir ngiy 14 Akn 18 thing 8 nim 
2015. Vj tri khu vyc n^iln cihi vi thilt bj do dgc phd phin x9 dupe dil ra d hinh I. 
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Hinh 1. So dd tram vj khio sat phd bdc x^ phin xg d vimg biin Ninh Thufn - Binh Thu§n (trii) 
bfing tiiilt hi do phd hifn Uudng PRR2600/2610 vi bf chuyin ddi d& lifu (phii*) 

.2.2. Tdi lifu vd s6 li^u sii dyng 

Theo tiiilt kl chung, dl tii c ^ nhi nude VT/LJD-14-I5 sS tiln hinh thu tii|p sd lifu khio sit vl 
dieu kifn ty nhien, sinh thii, mdi trudng phyc vy cho vifc dinh gjfi diit lupng nude, thiiy vfin - dflng 
lyc bing tu lifu inh vien thim thdng qua 5 mjt cit khio sit MCI din MC5. Do dieu kifn khich quan 




