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LOI CAM ON

Sau mdt thoi gian nghién clru, em da hoan thanh ludn van thac si khoa hoc
“Pdnh gid tic dong dong chdy ha lwu séng Ba dén sw béi lip cira séng Pa Dién,
tinh Phu Yén”.

Em xin chan thanh gui 10i cam on sau sic dén PGS.TS. Nguyén Tho Séo, cic
thﬁy cd gido, can by Khoa Khi tugng Thuy van va Hai duong hoc - Truong Pai hoc
Ty nhién, Pai hoc Qudc Gia Ha Noi da ludn tan tinh huéng dan, an can truyén dat
kién thirc, tao moi diéu kién thuan loi dé em c6 co hdi hoc tap, nghién ctru, phat
trién k¥ ning, hoan thanh chwong trinh hoc ctia minh.

Em xin cam on cac thay c¢6 Ban chii nhiém dé tai cdp nha nudc “Nghién ctru
co s& khoa hoc dé xac dinh co ché bdi lap, sat 16 va dé xuét cac giai phap 6n dinh
cac cira song Pa Dién va Pa Nong tinh Phu Yén phuc vu phat trién bén viing co s&
ha ting va kinh té xa hoi” mi s6 PTPL.CN.15/15 do Truong Pai hoc Khoa hoc Ty
nhién, Pai hoc Qudc gia Ha Noi chi tri, da cung cap s6 liéu, tai liéu cling nhu hd trg
em rét nhiéu trong qué trinh hoc tap, nghién ctru va hoan hoan thanh luan vin.

Em xin cdm on cac anh chi em trong nhém “G’Group” da gitp d& trong qua
trinh hoan thanh luan van. Xin cam on gia dinh, ban beé va nguoi than da luon bén
canh, giup d& dong vién em vuot qua moi kho khan trong thoi gian qua.

Luan van tuy c6 nhiéu cd gang nhung khé tranh khoi nhiing thiéu s6t. Em rat
mong nhan dugc nhitng nhan xét, gop ¥ quy bau cua quy thdy co, ban bé, dong
nghiép, cac nha khoa hoc va doc gia dé luan van cta em duoc hoan thién hon.

Xin tran trong cdm on!

Tac gia

Pham Quéc Sy
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MO DAU

Viét Nam nam trong khu vuc nhié¢t déi gié mua, c6 dudong bo bién khoang
3260 km (chwa ké bd cac dao) cta 29 tinh va thanh phd, c6 mat do ludi song vao
loai 16n trén thé gidi, véi muc trung binh 1 km/km?, va ¢t 20 km bo bién ¢ mot
ctra song. Dién tich viung ven bién cua Viét Nam 1a 136.700 km? (chiém 41% dién
tich ca nudc), voi dan sb tinh dén nam 2010 1a khoang 42 triéu ngudi (chiém 48%
ca nudc). Cac nganh kinh té bién va ven bién nhu khai thac dau khi, khoang san
bién, danh bat va nudi tréng thily san, van tai duong thuy, du lich,... c6 vai tro rat
quan trong va chiém ty 1¢ dang ké trong nén kinh té cua Viét Nam. Hang nam kinh
té ving ven bién déng gbp khoang 30% GDP va 50% tong thu nhap xuat khau cua
ca nuoc [2].

Dai ven bién nudc ta rit phong phi vé tai nguyén, 1 noi tip trung dén cu
d6ng duc nhat so véi cac ving khac va ciing 13 noi c¢6 nhiéu cong trinh dan sinh
kinh té, quéc phong quan trong. Tuy nhién, ciing 14 vung himg chiu nhiéu thién tai
nhu bao, nudc dang, sat 16 va bdi tu. Bdi tu bor bién, cira song & nudc ta da tao nén
céc bii bdi quy gia cho nhiéu ving, nhung nhiéu noi lai gdy ra nhitng hau qua
nghiém trong nhu bdi lap ludng tau, bén cang. Céc cira song ven bién mién Trung
phan 16n khong 6n dinh, thudng xuyén bi phd va x6i 16 (mé ra) vao mua mua,
nhung mua kho lai bi boi 14p (dong lai) va co xu hudng dich chuyén theo chu ky
nhu ctta Thuén An, cra Tu Hién, cira L&, ctra Da Nong... Hau quéa nghiém trong
nhit cta boi 14p cira song 13 lam giam kha ning thoat 1di, gdy ngap lut trén dién
rong, 1am ngot hoa cac dam pha, giy ach tic tau thuyén ciia ngu dén ra vao cira
song. Con x6i 10 gay nhiéu thiét hai dén cac cong trinh nhu bén cang, dé ké va noi
& ctia ngudi dan. C6 thé néi day 1a dang thién tai c6 dién bién hét sirc phic tap, giy
thiét hai rat 16n va dé lai hau qua lau dai vé kinh té, x3 hoi va méi truong.

Cira song dong vai tro hét stic quan trong trong viéc thong thuong véi thé gidi
bén ngoai. Tlr xa xua, cira song dd dong vai trd quan trong d6i véi doi sdng cua con
ngudi. Nhidu cira song 10n di tré thanh nhimg cai ndi ctia nén vin minh ¢ dai.

Chinh vi c6 vai tro quan trong nhu vdy ma tur lau ctra song da 1a doi tuong nghién



ctru, khai thac phuc vu doi séng cia con nguoi.

Cira song 1a mot ving dia 1y tu nhién phirc tap, chiu tac dong tong hop cua
céc yéu t dong luc song va cac yéu té dong luc bién. Hon nita, ving cira song dién
ra rat nhiéu hoat dong nhu bén cang, luéng tau, cac cong trinh bao v¢ bo, nuodi tréng
thity san,... Nhimg hoat dong nay ciing tac dong rat dang ké dén qua trinh bdi lap
va x6i 16 ving cira séng. T6 hop diéu kién ty nhién va cac hoat dong ctia con nguoi
tao nén sy dién bién phirc tap cta ving ctra séng. Chinh vi vdy, chinh trj cira song
da c6 nhing thanh cong nhu 1am cho d6 sau ludng lach qua cira séng ting lén dang
ké, nhung ciing c6 khong it nhitng trudng hop chi nhan duoc bai hoc tir that bai.
Nghién ctru chinh tri mdt cua song 16m, c6 khi kéo dai dén hang trdm nam hoac hon
nita va khong bao gior duge coi 1a két thuc [2].

Cira song mién Trung c6 dic diém x6i 16 vao mia mua 1ii, boi 14p vao mua
kho, do vay giai phap chu yéu 1a chong x6i 16 va ngin chin boi lap. Cac nguyén
nhén boi lép, x6i 16 rat phuc tap nhung chu yéu 1a do céc diéu kién khi tugng, thuy
hai vin va dong luc song bién 13 chinh. Hién nay di c6 nhiéu nghién ctru va cac
cong trinh thyc té vé cac giai phap dé bao vé va on dinh céc cira song mién Trung
va da thu dugc nhiing két qua co gia tri vé khoa hoc va thuc tién, gop phén dang ké
vao viéc chinh tri ctra song, bo bién, giam nhe thién tai.

Pa Rang 1a mot ctra sdng quan trong cua tinh Phu Yén. Ctra song duoc dung
lam bén cang c4 va noi neo dau ciia gan 900 tau khai thac hai san xa bd va cau ca
ngir dai duong thudc phudng 6 va phuong Phu Lam, thanh phd Tuy Hoa va 1a trung
tam mua ban c4 ngir dai duong 16n nhat duyén hai mién Trung. Tir cudi mia mua
nam 2006 dén nay, do nhidu nam lién khong c6 1ii 16n nén ctra séng Pa Rang lién
tuc bi cat boi lap nghiém trong, giy kho khin cho tau thuyén ra vao ctra. Trong
nhimg ngay bién dong, soéng 16n da 1am cho cira song tiép tuc bi cat bdi 1ap nghiém
trong khién cho hang trim tau thuyén khong thé xuat bén di khai thac hai san hoic
khi tr& v& bi méc can ¢ phia ngoai cira séng, khong thé vao cang. Tinh trang boi lap
ctra bién 1am cho 10ng dan bi thu hep, dong chay tir thwong ngudn do vé véi cudng

suat 1on, toc d manh, khién nhiéu tau danh ca bi truot neo troi ty do ra bién. Song



16n lam cac tau va dap manh, da co6 tau bi vo va chim (thang 3/2008) gay thi¢t hai
hang trim tri¢u dong.

DPé dbi pho voi thyc trang boi 1ap cira séng Pa Rang, hang nim can dén
khoang 600 triéu dong dé hut cat, nao vét thong ctra song tuy nhién khi bién dong,
song 16m, doi cat bdi 1ap cira cach bo bién hon 100 mét khong cho phép tién hanh
nao vét ngay duoc, dan dén thiét hai 16n vé kinh té cho ngu dan. Nudc x0i sau dan
vao chan nén dat lam sat 16 bo séng ting doan 16n uy hiép dén cac hd nudi tom.
Chiéu dai ctra bién bi x6i 1¢ dai trén 400 mét, sau vao dat lién 80 mét. Nam 2007,
nhan dan di phai dung nhimg bao cit dip thanh nhing mé han, nian dong nuéc
sang phia bo Nam. Pa c¢6 8000 bao cat va hang tram cong lao dong duogc ba con
van dong tao cdc md han tam thoi. Vi vay, viéc nghién clru vé giai phap hoan chinh
dam bao thoat 1ii vao mua mua va khoi thong ludng chong boi 1ap vao mua kho dé
chinh tri ctra séng va bo bién ctra Ba Rﬁng 1a vAn d¢ rat can thiét. Luan vin cao hoc
nay lya chon dé tai 1a “ Panh gia tic dog dong chay ha luu song Ba dén su boi lap
cira song Pa Dién, tinh Phti Yén”.

Phirong phdp tiép cdn: Ké thira

M0 hinh toan lga chon stt dung m6 hinh Mike 11 va Mike 21

Cdc bude trién khai

Hiéu chinh, kiém dinh mé hinh Mike 11, st dung m6 hinh Mike 11 dién toan
1 chiéu trong séng tir tram thuy vin dén cau Pa Rang lam diéu kién bién cho md
hinh Mike 21.

Hiéu chinh, kiém dinh md hinh Mike 21

Str dung mo hinh Mike 21 tinh toén kich ban khéc nhau

Phén tich danh gia két qua theo kich ban trén

Céu tric cua luan vin

Chuong 1: Diéu kién dia 1y tu nhién xa hoi khu vuc nghién ctru

Chuong 2: Co s6 1y thuyét mé hinh Mike 11 va Mike 21

Chuong 3: Panh gia dong chay ha luu song Ba dén su boi lap ctra song Da

Dién, tinh Phu Yén.



Chuwong 1. PIEU KIEN PIA LY TU NHIEN VA KINH TE XA HOI
KHU VUC NGHIEN CUU
1.1. Piéu kién tw nhién khu vue nghién ctru
1.1.1.  Diéu kién tw nhién

1.1.1.1. Vitri dia ly

Luu vuc song Ba nam & mién Nam Trung B9 Viét Nam. Pham vi luu vuc ¢:
12°35° dén 14°38’ vi 6 Bic va 108°00° dén 109°55” kinh d6 Pong. Phia Bic giap
luu vuc song Tra Khuc; phia Nam gidp luu vuc song Cai va song Sérépok; phia Tay
giap luu vye sdng Sésan va song Sérépok; phia BPong giap luu vuce song Kone, song

Ky Lo va bién Pong [2].

Dién tich tu nhién toan luu vuc 13 14.132 km? nim trén dia phan hanh chinh
ctia 15 huyén, thi thudc 3 tinh Gia Lai, Pak Lak va Phii Yén bao gom hau hét dién
tich dat dai cac huyén K‘bang, An Khé, KonchR6, Muang Yang, A. Yunpa, K.Rong
Pa, K.Rong H Nang, Mua Rak, Son Hoa, song Hinh, Tuy Hoa va thi xa Tuy Hoa va
mot phﬁn dién tich cac huyén Chu S¢€, Ea H Leo, Krong Buk, Eaka. Téng dién tich
nong nghiép 352.811 ha.

Phu Yén 1a tinh duyén hai Nam Trung Bo, phia bac giap tinh Binh Dinh, phia
nam giap tinh Khanh Hoa, phia tiy giap tinh DPac Lic va Gia Lai, phia dong giap
bién Pong. C6 dudng Qubc 16 1A va duong sit Bac Nam chay qua, co san bay
DPong Tac, cang bién Viing Ro. Pic biét phia Ty giap ranh v6i ving Tay Nguyén
rong 16m, duoc ndi lién bang qubc 16 25, tinh 16 645 va hudng chung ngudn nudc
song Ba. Phia Dong giap Bién Dong vai nhidu loai hai san phong phi, trir lugng 16n,
c6 thé danh bat quanh nim. Bo bién Phii Yén dai 198km chay tir Cu Méng dén
Viing RS, mot bén 1a nGii mot bén 13 bién véi nhiéu bai tim dep, cau trac kha dic
biét xen k& rat nhiéu dam, vinh, viing, miii dién hinh nhu dam Cu Mong, dam O
Loan, Viing RS va vinh Xuan Dai déu 1a vi tri thuan loi dé phat trién du lich va nuoi

trong hai san (Hinh 1.1).
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Hinh 1.1:Bén d6 hanh chinh khu vyc tinh Pha Yén

Cira song DPa Rang nam trén dia phan thi xa Tuy Hoa — tinh Phii Yén va 1a cira
song chinh cta hé thdng séng Ba — mot trong nhitng hé thdng song 16n nhat ving
Nam Trung bd v6i dién tich Iuu vuc 1a 13.900 km2. Dong chinh séng Ba dai khoang
380 km, duoc bit ngudn tir dinh ni Ngoc Ro cao 1240 m va chay qua 4 tinh Gia
Rai, Pic Lic, Kon Tum va Phu Yén. O phén thuong nguén, long song hep, nhung
bat dau tir tram thiy van Cing Son — cach cira song Pa Rang khoang 40 km, long
song duoc mo rong va duoc goi bang tén dia phuong 1a song Pa Rang. Long song
Pa Ring hang ndm ludn bi bién dong (bdi - x06i) va ton tai nhidu bai boi giita song.
Dic biét, dia hinh ving cira song ven bién ludn bi bién dong sau mdi mua bio 1,
gdy anh huong 16n dén giao thong thuy, thoat Iii va phat trién kinh té. So sanh hai
ban d6 dia hinh ving ctra song Pa Rang nim 1997 va nim 2008 (Hinh 1.2), c¢6 thé

thay khu vyc ctra song dugc mo rong, nhung bai phia trude clra song tréd nén nong



hon, ctra song ngay cang thu hep lai.

ab
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a) Nim 1997 b Nim 2008

Hinh 1.2: Pia hinh viing cira song Pa Ring
1.1.1.2.  Déc diém dia hinh

bia hinh luu vyc song Ba bién d6i phtc tap, bi chia cit manh m& béi sy chi
phéi cua diy Truong Son. Pudng phan thiy cta luu vuc ¢6 d6 cao tir (500- 2000)
m bao boc 3 phia: Bic, Pong, Nam va chi dugc mé rong vé phia Ty véi cao
nguyén rong 1on Pleiku, Muang Yang, Chu Sé. Pong thoi mé ra bién qua déng bang
Tuy Hoa rong trén 20000ha. Pudng chia nudc phia Pong Bac luu vuc thudc giai
Truong Son c6 cao do tir 600-1300m (cé bi€t c6 dinh Chu Trung Ari cao 1331m)
dai nui nay chay theo huéng Tay Bic- Pong Nam cho dén déo An khé sau do
chuyén huéng va két thic ¢ thuong ngudn song Ca Lui, song Con & do cao
(600-700)m. Phia Nam 1a day nti Phugng Hoang chay sat ra bién theo huéng Pong
Bic dén Tay Nam va két thuc tai déo Ca c6 cao d6 bién ddi (600-2000) m. Pién
hinh ¢6 dinh Chuhomu cao 2051m. Hai day nti phia Dong va phia Nam cua luu
vuc tao thanh buc tudng chin gid, can tro viée hoat dong clia hudng gié Pong va
DPong Nam. Phia Tay Bic c6 cac dinh nili cao hon & phia Pong, nhung bi chia cat
nhiéu, khong lién tuc. Po cao cac dinh ndi bién dong tir (700-1.700)m va chay theo
huéng Bac Nam. Cac dinh nhu Ngoc Ro cao 1549m, Kon Ka Kinh cao 1761m, Chu
Ro Pan cao 1571m. Dén Cheo Reo, d cao cac dinh nai thap dan (300-400)m. Sau
d6 lai dugc nang 1én tir (700-1.200) m va chuyén huéng Tay Bic - Dong Nam cho



dén thuong ngudn song KRong H Ning: Chu Tun cao 1215m. Do céc ddy nui phia
Tay bi chia cat manh va khong lién tuc da hinh thanh trén luu vuc cac thung ling
An Khé, Cheo Reo, Phi Tic va viing dong bang ha luu.

Dud¢i tdc dong cua céc yéu td dia hinh phuc tap co thé chia luu vuc thanh 5
vung dia hinh sau:

-Vung nui cao: chiém 60% dién tich luu vyc. Do cao binh quéin trong ving
nay (600-800) m, do doc dia hinh tir thoai dén rat doc.

-Vung thung ling: kéo dai tir An Khé dén Phu Tuc. Cao do phd bién & thung
lting An Khé (400-500) m, thung liing Cheo Reo (150-200) m va Pha Tac (100-150)
m. Dia hinh bang phang, tap trung thanh nhiing canh dong 16n doc theo hai bd song.

-Ving cao nguyén: Co cao d6 phd bién tir (300-500) m.

-Vung go ddi: chu yéu 1a ving An Khé, Son Hoa, ha luu song Hinh va luu vuc
song Krong H Nang.

-Ving ddng bang: tap trung & ha luu séng Ba, cao d6 (5-7) m

Phia Pong Phu Yén giap Bién Dong, ba mit con lai déu giap nai, c6 diy Cu

Moéng & phia Bic, diy Vong Phu - Péo Ca & phia Nam, phia Tay 1a ria dong cua
day Truong Son. O gitra sudn Dong cua diy Truong Son cling ¢ mot diy nui thap
hon ¢am ngang ra bién tao nén cao nguyén Van Hoa 13 ranh gi6i phan chia hai dong
bang tri phli, mau md do song Ba, séng Ky Lo bdi dip. Toan tinh ngoai trir vai dinh
nui cao trén 1.000m nhu Hon Du, Hon Ong, Hon Chua phia Nam huyén Tuy Hoa,
Chu Ninh, Chu Pan, Chu Hle nim phia Bong Nam, Tay Nam huyén S6ng Hinh,
Nui La Hién, Chu Treng, Hon Rung Gia, Hon Sudi Ham & giap ranh huyén Son
Hoa va Déng Xuan. Con lai nai, ddi & Phi Yén chi cao phé bién & muc 300 dén
600m phan b rai rac cac noi. Chinh vi thé, Pha Yén 1a tinh c¢6 nhiéu déo dbc va co
tat ca cac loai dia hinh nhu dong bang, ddi, nti, cao nguyén, thung liing xen k& nhau,
thap dan tir tdy sang dong. Tuy nhién, yéu t6 dia hinh chi phdi dén diéu kién khi hau
thuy van chi yéu 1a hai diy nai Cu Moéng, Déo Ca, cao nguyén Van Hoa, thung

liing song Ba, song Ky Lo [2].



1.1.1.3.  Lop phu thuc vat

Theo théng ké cta Chi cuc Kiém 1am tinh Phu Yén nam 2002 c6 363.948,2ha
dét 1am nghiép chiém 72% dét tu nhién, do che phu rung 1a 32%. Trong do6 rung tu
nhién 144.664,6ha, rimg trong 18.324,3ha, dat doi troc 1a 200.95%a, con lai 1a dat
ndng nghiép canh tac theo thoi vu. Thuc vat gém hai loai chinh, thuc vat tu nhién
va thuc vat tréng.

Thuc vat ty nhién dugc phan b trén céc kiéu rung vo1 mat dg va ) lugng loai
khac nhau gdm c6:

Kiéu rimg nhiét d6i nai thap co6 dién tich 16n nhat tinh, phan bd ¢ d6 cao dudi
1000m, nam trong pham vi ving ndi huyén Tuy Hoa, Song Hinh, Son Hoa, Dong
Xuan. Bic diém kiéu ring ndy la rung xanh quanh nam, it thay 14 tai vung c6 dia
hinh kha cao, rimg thua rung 14 va nira rung 14 phan bd & ving thap hon.

Kiéu rimg truéng gai, cdy bui: day la kiéu rimg tuong d6i dic biét, hinh thanh
do cac yéu tb téng hop cua khi hau, dét dai, dia hinh, hé thuc vat co tac dong manh
ctiia nhan t6 con ngudi. Pic diém kiéu rung nay 1a phan 16n ciy cbi gom céac loai
cdy chiu han, c6 gai, 14 nho, thuong séng & ving c6 dat dai rat xdu, kho cimg, tang
mong, x61 mon mat, thiéu nudc nén mua he ¢6 hién tuong héo 14 khi troi néng han.
Loai rimg nay phan bd nhiéu ¢ ven bién huyén Séng Cau, Tuy An, thi xa Tuy Hoa.

Kiéu thuc vat trén cat co dién tich khoang 10.000ha, chu yéu 1a co, ving kin
gid c6 mot sb6 cdy gd nhu Coc, Mu U. Pic biét 1a Chai La Cong phan bd & cac
huyén thi ven bién, nhiéu nhit & huyén Song Cau va Tuy Hoa. Hi¢n nay mot s6 16m.

Thuc vat tréng: ngoai thuc vat ty nhién, thuc vat tréng cling rat phong pht,
phan b chu yéu & ving ¢6 d6 cao dudi 100m gdm cé cac nhom chinh 13 cay luong
thuc, thuc phém, cay cong nghié€p, dugc li¢u theo thoi vu. Cay léy gd tréng theo
chuong trinh, du 4n, cdy canh va cay phan tan ¢ h gia dinh.

1.1.1.4.  Ddc diém mang ledi séng ngoi

Luu vuc song Ba ¢ dang chit L, phinh rong & trung luu va thu hep ¢ hai dau

thuong va ha luu. Mang ludi song ngoi kha day va duoc phan bd déu khip trong

ving. Chiéu rong binh quan luu vuc 48,6km, c6 noi rong 80 km. Dong chinh song



Ba dugc bat ngudn tir dinh Ngoc R (tinh Kon Tum) cao 1.544m, song chay qua cac
tinh KonTum, Gia lai, DakLak va Phu Yén. Dién tich luu vuc song Ba 14132 km?
v6i chiéu dai 374 km, mat d6 ludi song 0,22 km/km2. Tt thugng nguén to1 gﬁn An
Khé, song chay theo hudéng Tay Bic - Pong Nam qua dia hinh hiém trd, chia cat
manh, 1ong séng hep, 1im thac ghénh, do doc long song 20%. Song Ba c6 nhiéu
nhédnh song, subi nho dd vao trong d6 c6 36 phu luu cép I, 54 phu luu cép II, 14 phu
Iuru cap 111

Poan song cudi cing chay theo huéng gan nhu Tay - Pong, nhung tir Pong
B0, song hoi chuyén hudng léch vé phia Bic va d6 nudc ra cra Pa Rang. Poan
song nay con nhan thém nudc song Con, song Cai bén trai, song Dong Bo bén phai,
long song kha rong, do déc nhé chi khoang 1%o. Doc theo hai bén bd song 1a cac
bai boi rong 16n tao thanh canh dong phi nhiéu, trit phu (hinh 1.2) Ngoai dong chinh,

luu vue song Ba ¢6 3 nhanh song dang chu y.

< Song Ayun: bat ngudn tir dinh nii Krong Ho Dung ¢ d6 cao 1.220 m, chay
theo hudng Bic Nam, sau chuyén hudng Tdy Bic - Pong Nam rdi nhip véi dong
chinh song Ba tai vi tri cach thi trin Cheo Reo khoang 1km vé phia Bic. Song co

dién tich luu vuc 2.950km2, d¢ dai song 175km.

< Song Krong H'Nang: bat nguén tir dinh nai Chu Tung & d6 cao 1.215 m.
Huéng dong chay twong d6i phuc tap song chi yéu 1a Bac - Nam va Tay Bac -
DPong Nam rdi nhap véi song chinh tai ranh gi¢i Gia Lai va Phi Yén. Song c6 dién

tich luu vuc 1a 1.840 km2, d6 dai 1a 130 km.

< Song Hinh: Bit ngudn tir dinh nai Chu H'Mu & do cao 2.051m. Hudng
dong chinh 13 Tay Bic - Pong Nam dén vi do 1205' song chay theo huéng Bic -
Nam rdi nhap v6i dong chinh tai phia trén Son Hoa. Séng c6 dién tich luu vuc 1a
1.040 km2, d6 dai 1a 88 km. Cac song sudi thudc luu vic song Ba déu hep va siu,
do dbc 16m co tiém nang 16n vé thuy dién. Pia hinh bi chia cit manh, luu vuc song
Ba c6 dang 1ong mang chay dai tir thwong ngudn dén cira song; phia Bic, Pong,

Nam c6 nui cao bao hoc (¢ d§ cao 500 - 2.000 m) va chi dugc mé rong vé phia Tay



Nam véi cao nguyén rong 1on Pleiku, Mang Yang, Chu Sé&, md ra bién qua ving
ddng bang Tuy Hoa rong hon 2.400 ha véi d6 cao tir 5-10 m, con ving cira sdng va
ven bién tir 0,5 - 2,0 m. Long méang cta luu vyc bi nhitng diy nai dam sat ra mép
song tao nén nhirng thung ling ddc 1ap nhu An Khé (400 - 500 m), Cheo Reo (150 -
200m) va Pha Tuac (100 — 200 m) [2].

BAN B0 LUU VUC SONG BA

L S R R AN S

'*'I
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AL WU, 540 G G AL R R

Hinh 1.3: Ban d6 mang lwéi song luu vue song Ba
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Bang 1.1: Céc dic trung chinh ciia song Ba va mdt sé song trong luu vure[2]

Séng Song Do cao Dién tich Chiéu dai | P rong binh | H¢ s6 hinh | H¢ s6 uén Do doc Mat do
chinh nhanh ngudn luu vue F song L quan B dang khuc song lwdi song
Song Ba 1500 13043 360 33,9 0,1 2,0 2,7 0,5
Song Hinh 750 932 85 33,9 0,1 1,7 6,4 0,5
Soéng Con 750 124 20 11,7 0,3 1,2 24 0,5
Séng Pong 750 144 27 6,2 0,2 1,4 17 0,7
Song Con 450 238 30 5,3 0,3 1,5 15 0,6
Séng Tha 300 148 25 7,9 0,2 1,5 8,9 0,2
Song Ca 750 190 48 5,9 0,1 1,5 10 0,2
Ban Thach 1400 5900 68 4,0 0,1 1,8 14 0,5
Ky Lo 1000 1950 105 8,7 0,2 1,5 5,8 0,6
Song Tra 470 270 35 18,6 0,2 2,2 15,0 0,5
Song Co 530 348 36 7,7 0,3 1,2 11,0 0,8
S6éng Cau 600 146 137 9,9 0,2 1,2 16,0 0,3
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Hinh 1.4: So' @6 viing ha luu séng Ba tir Ciing Son dén cira Pa Riang

Trong va lan cén luu vuc song Ba c6 15 tram do dac thuy van, trong d6 c6 13 tram
do ca yéu t Iuu luong va myuc nude va co6 2 tram chi do yéu t6 muc nude. Vung ha luu
song Ba c6 tram Cing Son va Song Hinh do yéu té Q, H, véi thoi gian quan tric tir nim
1976 téi nay va tram Pha Lam chi do yéu té H véi thoi gian quan trac tir nim 1977 t6i
nay.

Luu vyc song Ba c6 thoi gian mua 1 kéo dai 4 thang tr thang 9 téi thang 12,
nhung do dic diém mua nén luu vuc c6 4 thoi ky 1i khac nhau:

- Thoi ky 1ii tiéu man: thudng xay ra vao thang 5, 6;

- Thoi ky 1 som: thuong xdy ra vao thang 8, 9;

- Thot ky 1 chinh vu: thudong xay ra vao thang 10, 11;

- Thot ky 1t mudn: thuong xdy ra vao thang 12, 1;

Qua théng ké thuy van cho th'ély thot gian xuat hién dinh 1ii tai cac tram thuy van

hau hét vao thang 10 va thang 11 hang nam.

1.1.2.  Pic diém khi twong khi hiu
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1.1.2.1. Ché dj gié

Gié ciing 1a mot trong nhitng nhan t6 khi hdu quan trong né phan anh cac diéu
kién hoan luu khi quyén va tac dong dén nhiéu mat trong tu nhién. Ché do gi6 duoc
nhiéu nganh nhu hang khong, hang hai, xdy dung nong nghiép, ning luong...quan tam.

» Hudng gio

Ché do gi6 ¢ Phu Yén thé hién hai mua rd rét. Mua dong thinh hanh mot trong ba
huéng gi6 chinh 1a: Bic, Pong Bic va Pong, mua ha 1a thoi ky thinh hanh mot trong hai
huéng gié chinh 1a Tay va Tay Nam. Nhung tiy thudc vao dia hinh mdi noi, hudng gid
thinh hanh ngay trong ciing mot ving, mot mua ciing c6 thé khac nhau.

Ngoai ra, trong hai mua gié mua, khi cac trung tdm gié mua hoat dong yéu thi tin
phong hoic gi6 dia hinh chiém uu thé voi huéng c6 thanh phan Dong kha thinh hanh.

> Tbc do gid

O Pha Yén toc d6 gio trung binh niam kha nho tir 1,5 -2,5 m/s, hang thang trung binh
dao dong tir 0,9 - 3,1 m/s (bang 1.2). Thang co toc do gi6 trung binh 16n nhat vao thang 5, 6
dat 2,8 -3,1 m/s, thang nhd nhét vao thang 12 hodc thang 1 dat 0,9 -1,6m/s. Vung ven bién,
tdc d6 gio trung binh vao thoi ky gié mua mua dong 16n hon so véi thoi ky gié mua mua ha
va 16n nhat vao thang 11, thang 12. Nguoc lai, cac thung ling thudc ving ndi ¢é tée do gio
trung binh thang vao thoi ky giéo mua mua ha 16n hon vao thoi ky giéo mua mua dong va 16n
nhét vao thang 7, 8. Trén cao nguyén thoang gié, toc do gié trung binh 1én hon dbi véi
ving thap va thung ling kin gi6. Néu & cing mot do cao, toc do gioé & ving ven bién co xu
hudng 16n hon nhitng ving ndm sau trong dat lién [2].

Bang 1.2: Toc dd gi6 trung binh thang va nim (Pon vi: m/s)[2]

Thang | I | II [T | IV |V | VI |VII| VII | IX | X | XI | XII | Nam
Tram I
Tuy Hoa 2212011918 1,7|25| 24| 25| 1,6] 18] 3,0| 3,1 2,2
Son Hoa L1 14]15|1,4|1,6(24] 28| 28| 1,4/09| 1,1 | 1,1 1,6
Mién Tay 2,012,0(2,61]27(3,0]3,0| 25| 22| 24|22]| 1,8 1,8 2,3
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1.1.2.2.  Bdo va dp thdp nhiét déi

O Pht Yén, khong phai bao d6 bo truc tiép vao tinh méi gdy nhitng hién tuong
thoi tiét cyc doan, ma nhiéu con bdo d6 bd vao nhiing tinh 14n can cling giy thoi tiét
nguy hiém khong kém. Vi nhu con bdo ngay 3/11/1978 d6 bd vao Khanh Hoa, téc do
gi6 do dugc & Tuy Hoa 20m/s, Son Hoa 10m/s va Mién Tay 28m/s. Hay bdo sé 7 ngay
24/1X/1977 @6 bd vao Binh Dinh; 4p thdp nhiét déi d6 bd vao Ninh Thuén 2/12/1986
cling gay ra mua 10n trong toan tinh, mua phd bién 400 - 700mm, mua ngay 16n nhat tir

200 - 400mm.

T ndm 1956 cho dén nim 2002, trung binh mdi nam céc tinh Nam Trung B ¢6
hon 01 con bao hodc ap thép nhiét d6i d6 bo vao khu vuc. Néu tinh tat ca cac con bio
va &p thap nhiét d6i d6 bo vao Khanh Hoa va Binh Dinh déu anh hudng truc tiép dén
Phu Yén thi trung binh hang nim Pha Yén anh hudng truc tiép 01 con bdo hoic ap thap
nhiét doi, trong do dd bo vao dia ban tinh gé‘m 0,4 con bdo. Theo chudi sb liéu tir 1976 -
2002 trung binh hang nam Pha Yén c6 0,54 con bao hodc ap thép nhiét d6i d6 bo vao
khu vuc tinh. Bao, ap thép nhiét doi d6 bd vao Phii Yén nhiéu nhét 13 cac nim 1980,
1983, 1990, 2001 nhung ciing déu khong qua 02 con va ciing ¢6 nam khong c6 con bio
hay 4p thap nhiét d6i nao d6 bo nhu cac nam 1982, 1985, 1986, 1989, 1991, 1994, 1997,
1999, 2000. Néu xét trong pham vi anh huéng cta bio thi nim 1998 1a nhiéu nhét, co
t6i 4 con. Thoi tiét do bio va ap thip nhiét doi gay ra trong thdi doan ngin, nhung nhiéu

khi lai lam bién d6i ca cac dac trung khi hdu trudc do, nhat 1a yéu to mua va gidé manh.

1.1.2.3.  Ché d¢ nhiét

O Phu Yén, nhimng ving c6 do cao dudi 100 m nhiét do trung binh nim thuong
dao dong trong khoang 26 — 27 °C, & do cao tir 100 — 300 m nhiét dd nim thuong dao
dong tir 24 — 25 °C. Cang 1én cao nhiét d6 khong khi cang giam. O d6 cao trén 400 m,
nhiét d6 trung binh nam giam xudng con 23 — 24 °C, trén 1000 m nhiét d6 trung binh
nam giam xudng dudi 21 °C. Téng nhiét d6 nam giira cac ving déu chénh léch tuong ty
nhu nhiét @6 trung binh nam. Vung déng béng ven bién, & do cao dudi 100m téng nhiét
d6 nam dat 9500 °C — 9800 °C, ving nui & d6 cao dudi 400m giam con trén dudi 8500
%C - 9500 °C, & dd cao 1000m chi con trén dudi 7500 °C.
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Bién trinh nim cta nhiét d6 khong khi:

Hang nam, nhiét d6 thdp nhit thuong xay ra vao thang 1 (21-23 °C), sau do ting
dan va thuong dat cuc dai vao thang 6 (26-29 °C) 1di lai giam dan dén thang 1 nam sau.
Tuy nhién, day la tinh hinh chung cta nhiéu nim. Tung niam cu thé thang lanh nhat
trong mua dong cé thé 1a thang 12 hodc thang 1. Thang nong nhit c6 thé 1a thang 6,
thang 7 hodc thang 8. Ta c6 thé nhan thiy rang, bién trinh nim nhiét d6 & Phu Yén kha
thdng nhit voi bién trinh nam & cac noi khac thudc duyén hai Trung BO va co dang
nhi¢t doi, dat cuc dai vao thang 7 va cuc tiéu vao thang 1 nhung con mang dang dép
bién trinh ndm dang xich dao, tuc 1a cuc dai hoi 1éch vé dau mua he.

1.1.2.4. Ché dj ning

Do nim & vi d6 thip, quanh nim d6 dai ban ngay 16n, lai thém hang nim c6 ca
mdt thoi ky mua kho troi quang may kéo dai 5 - 6 thang, nén Phu Yén la mot tinh c6
thoi gian ning 16n. Tong sé gid ning trung binh hang nam tir 2300 - 2500 gid. Trong
sudt 6 thang tir thang 3 dén thang 8, s6 gio ning trung binh mdi thang dao dong tir 230 -
270 gid, mdi ngdy trung binh co6 téi 8 gid. Thang 4, thang 5 14 hai thang co thoi gian
nang nhiéu nhét, trung binh hang thang cé tir 250 - 270 gio.

Céc thang it nang 1a nhiing thang mua mua, s gio ning trung binh hang thang
ciing trong khoang 100 - 200 gid, trung binh mdi ngay 5 - 6 gio. Thang it ning nhat 1a
thang 12, trung binh hang thang tir 100 - 112 gid ning. Nhu vy, sé gio ning cua thang
it ndng nhat chi xap xi bang mot nira s6 gid ning cua thang cuc dai. Su chénh léch sd
gio nang nay ciing phan anh rd nét sy tvong phan giita hai mia: mia kho va mua muwa
am.

1.1.2.5. Boc hoi

Téng luong bdc hoi nim & Pha Yén twong d6i 6n dinh. Nam nhiéu nhat va nam it
nhat khong qua 30% so véi tong lugng bdc hoi trung binh. Hang nim tong luong bdc
hoi dat tir 1100 — 1400 mm, phan b6 khong déu trong cac thang. Tir thang 10 nim trudc
dén thang 3 nam sau, tong luong boc hoi hang thang trung binh tir 50 dén dudi 100 mm,
riéng thung liing Son Hoa thang 2 dén thang 3 hang thang trung binh 120-130 mm,
trong d6 thap nhat 1a thang 10 va 11 chi dat tir 50 — 80 mm thang. T thang 4 dén thang
9, trung binh hang thang dat 100 — 200 mm, trong d6 cao nhét 14 thang 7, thang 8 tir 150

— 200 mm. Cang 1én cao bdc hoi kha ning c6 xu huéng giam. Dién hinh, tai Séng Hinh
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¢ do cao 200m, qua s6 liéu khao sat téng luong bdc hoi ndm chi con 1100 mm, thang
bdc hoi nhidu nhét ciing khong vuot qua 160mm va thang thap nhat chi dat 31mm. Tuy
nhién day 13 ving mua 16n nhét tinh, do d6 & cung d6 cao véi cac khu vuc khac, nhung
nhin chung & day c6 tong lwong bdc hoi kha nang nim 16n hon 1100 mm. Bién do boc
hoi nim dao dong 40 — 60 mm, bdc hoi ngay 16n nhat 11 — 12 mm, nho nhat 0,4 - 0,5
mm, trung binh 2,5 - 4,0 mm.
1.1.2.6. Ché d¢ mua

Luong mua trung binh nhiéu nam trong khoang 1200 - 2600 mm, trung binh 1700 mm.
Trung tdm mua 16n 1a ving nti cao don gi6 Chu Mu, Béo Ca, trén 2000 mm. Vung mua
thip nhat 13 thung ling séng Ba: Krong Ba 1200 mm, tdm thip tha hai 1a ving thung
ling song Ky Lo: Xuan Phuéc 1330 mm. Nhin chung lwong mua ting dan tir cac thung
liing song déng bang ven bién dén vung nui cao va nai cao don gio [2].

Bang 1.3: Mgt s6 dic trung mua nim (Pon vi: mm) [2]

Mua trung | Nim mwa | Nim xuét | Nim mwa | Nim xuat
fram binh nim | 16m nhat hién nhé nhiat hién

Tuy Hoa 2090 3092 1993 1271 1982
Song Cau 1802 2582 1999 902 1982
Son Hoa 1780 2965 1993 1081 1982
Pht Lam 1933 2927 1981 1177 1982
Ha Bang 1794 2663 1998 746 1982
Phu Lac 2015 3272 1993 1044 1986
Son Thanh 2237 3390 1993 1241 1984
Hoa Dong 2374 3605 2000 1042 1982
Cu Mong 2230 3465 1998 1015 1982

Phén phdi khong gian cua lugng mua & Phii Yén rat khong dong déu. Luong mua
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nim trung binh do dac dwgc & noi nhidu muwa nhit va it mwa nhat chénh 1éch nhau 579
mm. D3y nai Vong Phu déo Ca va khu vuc cach chan cia day nti nay trén dudi 10 km
vé phia Bic 1a ving mua 16n nhat tinh, voi tong lwong mua nim trung binh tir 2200 —
2600 mm. Ving mua 16n thir hai 13 d6i nai thudc trung luu séng Ky Lo ¢6 luong mua
nam tir 1900 — 2200 mm, tiép dén 13 ving ddng bang ven bién phia nam tir 1800 — 2100
mm... Nhimng viing con lai nhu ving ven bién phia Bic, thung liing song Ky Lo va song
Ba luong mua nim trung binh dat 1600 — 1800 m trong d6 tim mua thap nhét 13 khu

vuc Chi Thanh v6i lugng mua nam trén dudi 1600 mm (Bang 1.4).
> Phén bd lugng mua theo mua

Bén thang mua mua, luong mua trung binh nhiéu nim khoang 1200 — 1900 mm,
chiém tir 69 - 84% tong lwong mwa nim. Mua mua v6i dic trung nang it, mua nhiéu,
troi diu mat. Dbi 1ap 1a mua kho kéo dai subt tim thang con lai, troi néng noéng, lai thiéu
nhitng nhiéu dong manh nhu bio, dai hoi tu ndi chi tuyén... do do, it c6 kha nang tao
cho hoi 4m c6 thé ngung tu. Cho nén mua kho 1a thoi ky thoi tiét trong sang, nhiét do
cao, ngudn am nghéo nan, bdc hoi manh va chi duoc bd sung phan nao bang lwong mua
it 6i, that thuong. Mua khoé mic du 6n dinh hon mua mua nhung khong gitr nguyén sic
thai ma c6 nam dai, nam nga‘in, nam kho nhiéu, nam kho it; phu thude vao dao dong mua
mua hang nim ciing nhu vao tinh chat cua gié mua. Tong lugng mua mua kho khoang
300 — 700 mm, chiém 16 - 31% lugng mung nai thuong chiém 24 - 31%, ven bién

thuong chiém 16 - 22% luong mua nim (Bang 1.4).
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Bang 1.4: Lwong mua trung binh nhiéu nim cac thang (Pon vi: mm)[2]

Thang

I Im [ mar| v \% VI |[VII | VIII | IX | X | XI | XII
Tram
Phu lac 48 21| 43| 33 80| 48| 36 49 | 245 | 637 | 517 | 258
Hoa Pdong 72 28| 56| 45| 109 | 80| 58 63246 | 679 | 614 | 324
Son Thanh 46 17| 54| 52| 124| 100 | 77 76 | 235 | 621 | 563 | 272
Song Hinh 58 21| 68| 65| 155 125| 78 87| 213 | 447 | 545 | 234
Mién Tay 22 10| 34| 36| 125| 86| 76 89 | 245 | 456 | 567 | 256
Son Hoa 23 10| 36| 38| 132| 67| 75 56 | 267 | 567 | 548 | 230
Cung Son 21 91 38| 35 89| 98| 43 57| 231 | 456 | 590 | 324
Ha Bang 31 121 26| 35| 112 89| 49 89| 245 | 431 | 542 | 257
Xuan Lanh 43 17 36| 48| 113| 90| 60 90 | 256 | 432 | 567 | 258
Cu Mong 59 26| 34| 31 751 83| 87 80| 98| 245 | 789 | 169
Song Cau 26 11} 13| 30 781 87| 79 89| 98| 345 | 456 | 315
Chi Thanh 20 8| 10| 23| 104 | 134 | 90 98| 78| 234 | 431 | 293
Tuy Hoa 47 18| 35| 30 74| 67| 70 99| 84| 457 | 458 | 179
Phu Lam 40 19 32| 30 81| 82| 89| 100 | 87| 432|459 | 215
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Hinh 1.5: Phan b6 lwgng mwra theo miia mwa va mua kha.

1.1.2.7. DY am

D6 4am khong khi 1a chi sb biéu thi lugng hoi nudc chira trong khong khi. Nguoi ta

thudng dung cac dic trung d6 4m tuyét d6i va do am tuong ddi dé chi vé do am.
> Do am tuyét dbi

Tri sb trung binh ndm c6 xu hudng giam theo d6 cao, ving ven bién khoang 27 -
28 mb, ving dong bang dudi 27 mb, vung ndi thip dudi 25 mb va & do cao khoang 700
- 800 m diém tuyét ddi trung binh nam khoang 21 mb. Thoi ky tir thang 4 dén thang 9
cha yéu tap trung vao cac thing muia ndng va it mua, d6 4m tuyét dbi trung binh thang &
vung thap khoang 28 - 30 mb va & vung ndii khoang 25 - 27 mb. Tir thang 10 dén thang
3 nam sau hdu nhu trung voi cac thang mua mua nhi¢t do ha xuéng, do Am tuy¢t ddi
xudng thap dan, ving dong bang ven bién khoang 23 - 27 mb, ving nai 20 - 25 mb va

cang lén cao cang giam [2].
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Bang 1.5: P§ 4m tuyét ddi trung binh thang va nim(mb)

Thang

Tram

Tuy Hoa 84| 85| 83| 82|78 75 74 75| 81| 85 85 83 81

Son Tay 8| 83| 80| 78| 77| 76 75 76| 93| 95 &9 88 82

Mién Tay 84| 84| 82| 79|79 81 80 81| 87| 88 88 87 84

> Do am tuong dbi

Trung binh nim ¢ Phu Yén khoang 80 - 85%. Phan bd khong gian cua yéu td
nay thé hién quy luat ting theo do cao dia hinh, ving ddéng bang va ven bién d6 am
twong d6i trung binh nim 1a 80 - 82%, ving ndi thap 83 - 85%, trén cao nguyén dén
1000 m dat 85 - 90%. Cing véi thoi ky két thiic mua 1a thoi ky do 4m giam lién tuc, dén
thang 4 d6 4m giam manh hon do anh huéng cuia gié mua Tdy Nam cho dén thang 7 dat
gia tri thip nhat khoang dudi 75 & ving thap va dudi 80% & ving cao. Tir thang 8 dén
thang 9 giai doan két thuc ctuia mua kho, bit dau chuyén qua mia mua do 4m tuwong ddi
tang vot v&i bién dd 5 - 10% trong khi cac thang khéc c6 bién do 2 - 3%. Bién do nam
ctia d6 am tuong ddi trung binh ¢ Phi Yén khoang 8 - 10%.

Biang 1.6: P9 am twong ddi trung binh thang va nim (Pon vi: %)

Thang
I Im  or|iv,| v (v vl vill |[IX| X | XI | XII | Nam
Tram
Tuy Hoa 84 | 85| 83| 82| 78| 75| 74 75 | 81 85 85 83 81
Son Hoa 8| 83| 80| 78| 77| 76| 75 76 | 93 95 89| 88 82
Mién Tay 84 | 84| 82| 79| 79| 81| 80 87| 88 88 87 88 84
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1.1.3.  Dic diém thiiy van.
1.1.3.1.  Pdc diém dong chay li

Vung ha luu lvu vuc song Ba luon ddi mat véi bao 1d va mue do i & day rat 1on.
Trong vong 60 nam trén luu vuc song Ba xdy ra 3 tran i dac biét 16n, d6 1a 1 nam
1943 (Qmax= 2400 m’/s), lii ndm 1964 (Qmax= 21800m’/s) va lii ndam 1993 (Qmax=
20700 m?/s). Pudng qua trinh 1 trén luu vyc séng Ba néu gip cac hinh thé thoi tiét gay
mua chi do 1 trong 4 yéu td bao, ap thép nhi¢t doi, giai hoi tu nhi¢t déi hodc gido mua
Pong Béc gay ra thi hinh dang 1ii nhon va 1én nhanh, rat nhanh. Néu t6 hop day du cac
hinh thé thoi tiét néu trén thi hinh dang 1ii s& c6 nhiéu dinh ké tiép nhau. Phan tich két
qua do dac 1 16n nhat tai Ciing Son tir nam 1977 t6i ndam 1999 cho thay luu luong 1i
16n nhét trung binh nhiéu ndm 1a 7020 m’/s do dugc vao ngay 4/X/1993 va nhiing trdn
lit 16n ké tiép vao cac nam 1988, 1981, 1992 déu xay ra vao thang X va thang XI. Bang
8 théng ké lIuu lugng 1 16n nhét cta 1 sd con 10 tai cac tram do luu luong ha luu luu
vuc song Ba. Do luu vuc song Ba c¢6 do dbc 16n, dic diém cac song nga"in va dbc nén
thoi gian 1 trén luu vyc chi khoang 3-5 ngay va tong lugng 1ii 1 ngay 16n nhat chiém
t6i 30-35% tong luong toan tran 1i. Téng lugng 1 7 ngay 16n nhét tai Ciing Son dat
2770.106 m® nam 1981, dat 2612.106 m’ thang 10/1993 [2].

Bang 1.7: Luu lwong li 16m nhit tai 1 s6 tram trén luu vue song Ba [2]

Tén tram Qmax (m’/s) Thoi gian xuét hién
An Khé 2440 9/11/1981
Cung Son 20700 4/10/1993
Séng Hinh 5310 2/12/1986
Krong Hnang 3510 2/12/1986

1.1.3.2.  Bdac diém thuy van mua can

Dong chay mua can chil yéu 1a phan nudc con lai ciia mua 1d nim trude, giam
nhanh chéng theo dudng nude rat va xuit hién mot cyuc tiéu thar nhat vao cudi thang 3
hodc thang 4, chiém tir 2,8 - 3% tong lwong dong chay nim. Sang thang 5, 6 dong chay
c¢6 ting 1én nhd mua tiéu man, nhung chwa vuot qua tinh chat dong chay mua can.
Théang 7, 8 dong chay trén cac khu vuc lai gidam cham va xuét hién mot cuc tiéu phu
trong nam, tuy nhién khong it ndim dong chay thap nhat nim ciing xuat hién vao thoi ky
nay.
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Tinh chung trong toan tinh, lugng dong chay 8 thang mua can chi chiém khoang
25 - 30% tong luong dong chay nam, khong thé dap ing nhu cau ding nudc trong mua
can néu nhu khong c6 bién phap tich trir va sir dung nudc hop 1y.

Dong chay nho nhat nam 14 dic trung thuy van quan trong trong tinh toan thiét ké
cac cong trinh cip nude trén song, thudng duoc biéu thi dudi dang luu lugng nhé nhét
Qmin (m3/s) hay Moduyn nho nhdt Mmin (I/s.km2) cho 1 ngay, 10 ngay, 30 ngay, 3

thang v.v...

1.1.4. Dic diém hai viin

Thiiy triéu

Thuy triéu tai khu vyc nay thudc ché do nhat triéu khong déu. Hang thang co tir 18
dén 22 ngay nhat triéu. Thoi ky triéu cudong thudng xut hién nhat triéu, khi tridu kém
thuong xuét hién ban nhat triéu. PO cao tricu trung binh 1a 1,50 £ 0,20 m. Khi triéu
cuong, do cao myc nudc la 1,70 m, khi triéu kém do cao triéu 1a 0,50 m. Thoi gian triéu
dang thuong kéo dai hon thoi gian triéu rit. Vao mua mua thuy triéu chi gy anh huéng
t6i da dén khoang 4 km trong song. Vao mua kho, luu luong dong chay nho, triéu
truyén xa hon.

Theo sb liéu toan cau, cao do va bién do thuy triéu duoc tinh toan theo tung thang

nhu sau:

Bang 1.8. Bang tinh toan cao d9 va bién dé thiy triéu duwa trén so liéu toan cau[2]

Thang Trung binh Lén nhit Nhé nhit Bién dd
1 1,65 2,12 1,19 0,93
2 1,50 1,93 1,08 0,85
3 1,42 1,79 1,01 0,78
4 1,42 1,78 1,00 0,78
5 1,46 1,86 1,00 0,86
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Thang Trung binh Lén nhét Nhé nhét Bién dd
6 1,47 1,94 0,97 0,97
7 1,46 1,94 0,96 0,98
8 1,49 1,92 1,05 0,87
9 1,59 1,96 1,21 0,75
10 1,73 2,13 1,32 0,81
11 1,82 2,28 1,37 0,92
12 1,79 2,26 1,31 0,95

Murc nudc triéu - dién bién déc trung tricu:

Céc s6 lidu khao sat cho thdy binh quan dinh triu cao nhat vao thang XI, thap
nhit vao thang III va IV. Bién d6 triéu giam dan tir cira song vao ndi dia, song do diéu
kién long song thay ddi nén bién d triéu c6 chénh léch giita cac doan séng. Gi va song
bién.

Khu vuc ngoai khoi ctra Ba Dién, do bi anh hudng cua gié mua Dong Bic (NE) va
Tay Nam (SW) nén tuong ung voi ching la 2 hudng séng thinh hanh NE va SW. Tu
thang I dén thang IV, huéng song thinh hanh 1a NE. D9 cao trung binh ciia 2 hudng
song trén trong khoang thoi gian nay 13 1,0 m va cuc dai 12 4,0 m. Tir thang V dén thang
IX, hudong song chu dao 1a SW voi dd cao trung binh 1a 0,8 dén 1,0 m va 16n nhat 1a 3,5
m. Tir thang X dén thang XII, thinh hanh 13 huéng séng N va NE véi do cao trung binh
14 0,9 m va d6 cao 16n nhét bién doi tir 3,5 dén 4,0 m. Nhin chung, ché d6 séng trong
mua hé khong 6n dinh va do 16n nho hon so v6i mua dong. Biéu d6 hoa song mo ta ché

dd soéng ngoai khoi khu vuc Tuy Hoa dugc thé hién trén hinh 1.5.
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Bdng 1.9: D§ cao song binh quédn (m) theo cdc thang va mua trong ndm

tai tram Tuy Hoa, Phu Yén [2].

Thang N | NE| E | SE| S | SW| W | NW | Tbhinh

I 0.75 | 0.73 | 0.45 | 0.35| 0.30 | 0.30 | 0.30 | 0.51 | 0.61

11 0.73 | 0.83 | 0.50 | 0.53 | 0.30 | 0.33 | 0.30 | 0.81 | 0.63

11 0.71 | 0.69 | 0.55 | 0.61 | 0.47 | 0.30 | 0.36 | 0.61 | 0.54

v 0.88 | 0.54 | 0.58 | 0.59 | 0.37 | 0.39 | 0.56 | 0.30 | 0.51

\% 0.55 | 0.49 | 0.57 | 0.66 | 0.45 | 0.47 | 0.48 | 0.57 | 0.46

VI 0.46 | 0.40 | 0.52 | 0.55| 0.56 | 0.67 | 0.81 | 0.64 | 0.59

VII 0.56 | 0.52 | 0.57 | 0.57 | 0.58 | 0.60 | 0.76 | 0.69 | 0.59

VIII 0.41 | 0.53 | 0.55| 0.52 | 0.65| 0.69 | 0.82 | 0.67 | 0.64

IX 0.48 | 0.46 | 0.44 | 0.49 | 0.46 | 0.54 | 0.62 | 0.42 | 0.44

X 0.91 | 0.66 | 0.44 | 0.78 | 0.30 | 0.38 | 0.90 | 0.58 | 0.60

XI 0.97 | 1.02 | 0.77 | 0.50 | 0.30 | 1.14 | 1.40 | 0.94 | 0.91

XII 0.97 | 1.01 | 0.75 | 0.49 | 0.30 | 1.07 | 1.38 | 0.91 | 0.88

C4 nim 0.84 | 0.80 | 0.56 | 0.59 | 0.50 | 0.62 | 0.78 | 0.68 | 0.63

Mua mua 0.94 | 0.91 | 0.60 | 0.58 | 0.41 | 0.64 | 0.86 | 0.70 | 0.73
(IX-XII)

Mua kho (I-VII)| 0.72 | 0.71 | 0.55 | 0.59 | 0.52 | 0.61 | 0.76 | 0.66 | 0.57

Pong Bic 0.87 | 0.83 | 0.58 | 0.60 | 0.38 | 0.62 | 1.01 | 0.78 | 0.68

(X-1V)
Tay Nam 0.50 | 0.48 | 0.54 | 0.59 | 0.55 | 0.62 | 0.75 | 0.62 | 0.55
(V-IX)

1.2. Diéu kién kinh té xa hoi
1.2.1.  Té chirc hanh chinh lwu vwc séng Ba
Luu vuc séng Ba nam trong pham vi ranh gidi hanh chinh cta 20 huyén thi thudc

3 tinh Tay Nguyén: Kon Tum, Gia Lai, DakLak va 1 tinh duyén hai mién Trung Trung
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Bo 1a Phii Yén. Trong d6 c6 mot s6 huyén thudc tinh Kon Tum 1a huyén KonPlong, 10
huyén thi thudc tinh Gia Lai la: Kbang thi xa An Khé, PakPo, Konch Ro, PakDoa,
Mang Yang, Chu S€, Ayun Pa, Krong Pa. EaPa, 4 huyén thudc tinh Pak Lak la:Ea Hleo,
Krong HNang, Eakar, MadRak va 5 huyén thudc tinh Pha Yén la: Son Hoa, Song Hinh,
Phu Hoa, Tuy Hoa, va thi xa Tuy Hoa.

1.2.2.  Dan sé

Dan s trong toan luu vuc song Ba tinh dén 31/12/2004 c6 khoang 1.391.701
ngudi. Trong d6 ving thugng va trung luu thudc Tay Nguyén bao gdbm Nam Béc An
Khé, thugng Ayun, Ayun Pa, Krong Pa, Krong H’Ning c6 dan s6 khoang 804.364 ngudi,
méat d6 dan sb binh quan 76,8 nguoi/km2, nguoi kinh chiém 55,57% dan s toan vung
con lai 44,23% la nguoi dan toc it nguoi (phan 16n 1a nguoi Gia Lai). Dan sé thi trdn
huyén ly chiém 19,5% va néng thon chiém 80,5%. Mat d6 dan s6 phan bd khong déu
chu yéu tap trung & cac thanh thi, truc giao théng va nhitng ving kinh té phat trién, mat
d6 co thé dat tir (305-1314) ngudi/km2. Con cac huyén thugc ving Nam Biac An Khé,
thuong Ayun nhu huyén KBang, Kon ChRo, Pakboa mat d dan s6 chi dat tir (20-30)
nguoi/km2. Ty 1¢ ting dan s6 2,01%.

1.2.3.  Ddc diém kinh té

Co ciu phat trién kinh té tir trude dén nay van 1dy Nong - Lam - Nghiép 1a chinh
cho nén gia tri GDP trong ndng nghiép van chiém ty trong cao trong tong gia tri cac
nganh nam 1998 chiém 52,6%, nam 2000 chiém 48,5%, nim 2004 giam con 46% trong
tong gia tri cac nganh kinh té trong luu vuc. Tuy vay nén kinh té nong 1am nghiép dang
c¢6 chidu hudng giam dan dé tang gia tri co cau cong nghiép - dich vu du lich cho phu
hop v6i xu thé phat trién kinh té chung ciia dat nuéc nham thuc day va dép ung nhu cau
hién dai hoa va cong nghiép hoa dat nudc. Nhin chung co cau kinh té giita cac ving
trong luu vuc song Ba bién dong khong dong déu.

Dbi v6i viing thugng va trung luu co cdu kinh té nong 1am nghiép chiém 69,6% nam
1998 va nam 2004 chiém 65%. Nhung giira cdc huyén bién dong ciing khac nhau. Nam
1998 co cau Nong 1am nghiép huyén An Khé, Krong Pa 1a (45,9 — 46,9%) trong khi d6
cac huyén lién ké nhu KBong, Kon Chro, Bdk Poa, Ayun Pa co cAu kinh té nong 1am
nghiép chiém t6i (68 -95,8%) tong co cau kinh té cic nganh.

Hién nay binh quin thu nhip diu ngudi trén luu vuc song Ba dat khoang 335
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USD/ngudi/nam. Khu vyc thuong trung luu thude ving Tay Nguyén co loi thé vé mat
hang néng 1am san co6 gia tri kinh té cao nhu cao su, cafe, tiéu, diéu nén mirc thu nhép
binh quén dau nguoi dat khoang 324 USD/ngudi/nam. Con khu vuc ha luu thudc dong
bang Duyén Hai ven bién mién Trung c6 nhiéu loi thé vé diéu kién ty nhién, xa hoi nhat
1a dich vu du lich, thuy hai san nén muc thu nhap binh quin diu ngudi c6 phan cao hon
vung thuong trung luu mot chat va mire thu nhap dat khoang 350 USD/ngudi/nam [2].

1.3.Panh gia tong hop cac yéu té6 dong lwe chinh anh hwong dén dién bién cira

Pa Ring

Cira song 1a khu vuc chuyén tiép gitra song va bién nén cé nhing bién dong rat
phuc tap, phu thudc rat nhiéu vao céc yéu t6 tu nhién (séng, gid, dong chay, bun cat,
bio 1il...) theo khong gian va thoi gian. Pé danh gia chinh xac mirc d6 anh hudng cua
cac yéu t6 1a van dé rat kho khan. Tuy nhién, c6 thé so bo phén tich va danh gia mirc
d6 anh huong cua cac yéu to dén dién bién cira song Pa Rang nhu sau:

- Vao mua mua, anh hudng manh nhét dén cira song 1a dong chay 1, luu lugng
16n nhat mua 1 cao hon hang chuc lan luu luong nudc mua kiét. Tat ca cac nim déu
cho thdy tac dong ciia dong chay mua 1t dén sy mo rong ving cira Pa Ring do nudc
song mua 1t mang theo nhiéu bun cat d6 ra ctra song véi van tdc 16n pha cac doi cat va
bai bdi trude cira song va ling dong phia ngoai bién. Ngoai ra khi l1ong song khong du
rong dé thoat 10 s& gay ngap lut trén dién rong, anh huong dén dan sinh kinh té dia
phuong [3].

- Vao mua kho, luu luong dong chdy trong song giam nho rat dang ké, luu luong
trung binh thang nho nhat (48,2 m’/s) tai tuyén Cung Son chi bang 6,4% so vdi thang
16n nhat (741,7 m’/s), diéu nay xay ra thuong xuyén hang nim va dan dén cira song
cht yéu chiu tic dong cia song va dong triéu. Do vy c6 thé noi dong chay song vé
mua kho anh huéng dén ving ctra song 1a nho.

- Bun cat song Ba 13 yéu t6 quan trong c6 anh hudng dén dién bién ctra Pa Rang,
theo thong ké, ham luong bun cat trung binh thang 16n nhat mua lii tai Cang Son 1én
dén gan 300 g/m’, trong d6 thang nhé nhit mua kiét chi 20 g/m’, tc 1a chénh léch
nhau t6i 15 1an. Tuy nhién tong luong bun cat tap trung vé cira song con phu thude vao

tong lugng dong chay va phan b6 dong chay theo thoi gian.
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- Song bién do gi6 va bio 13 yéu tb c6 tac dong rat 16n ddi véi ving clra song,
ngoai tac dong thudng xuyén cua soéng do gié mua, nhét 1 song do bio s& giy nhing
dién bién dot xuit ving cira song, ddy duoc coi 1a tic dong rat 1on ddi véi cira Da
Réng.

- Thuy triéu va dong ven bd cé tac dung thuong xuyén va kha 16n dbi voi cac
din bién, chuyén tai bun cat ving cira song, tuy khong gy ra cac dot bién nhung ludn
1a nguyén nhan thuong truc ddi v6i dién bién ving ctra song, nhat 1a tic dong dén quy

ludt chuyén tai bun cat ven bo [3].
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Chuong 2. CO SO LY THUYET MO HINH MIKE 11 VA MO HINH MIKE 21

2.1. Giéi thiéu chung

Cho dén nay c6 rat nhiéu phuong phap khic nhau dé nghién ciru dénh gia su boi
1ap vung cira song nhu phuong phap thdng ké, mé hinh vat 1y, mo hinh toan, vién tham
va GIS... Trong d6 phuong phap mé hinh toan duoc sir dung ngay cang phd bién va
dugc danh gia cao trong nhidu nghién ciru. B6 mé hinh Mike do Vién Thily luc Pan
Mach (DHI) xay dung va phat trién 1a mot trong nhitng bé mé hinh dugc sir dung phd
bién nhét hién nay. Dé c6 thé tinh toan dugc sy bdi lap ving cira song bang phuong
phap mo hinh toan ta can phai sir dung mot mo hinh mé phong 2 chiéu (vi du mé hinh
Mike 21). Chinh vi vy trong luan van nay da chon ap dung mé hinh Mike 21 dé tinh
toan su boi x6i khu vuc cira song Da Dién- tinh Pha Yén. Trong dé cac bién trén lam
dau vao cho md hinh Mike 21 can duoc dién toan tir cac s liéu do dac cua tram thuy

vin Cing Son bang md hinh Mike 11.

Luén van d3 thiét l1ap dugc mod hinh toan mo ta dugc qua trinh thay dong luc va
bién d6i day khu vuc ctra song Pa Dién, tinh Pha Yén. Trong mé phdng cic qua trinh
bang mo6 hinh MIKE, tac gia di nghién ciu tac dong dong thoi cia cac yéu td: dong
chay song, song, thily triéu ven bd. Pay 1a qua trinh tinh toan phirc tap doi hoi do
chinh x4c cua sb lidu cac bién dau vao, sy tich hop mot sd chuwong trinh tinh toan dé

dua ra két qua hop 1y, phu hop véi hién tuong va két qua do dac thuc té.
Co s 1y thuyét ciia mé hinh Mike 11 va Mike 21 s& duogc gi6i thiéu sau dy:

2.2.M6 hinh Mike 11

2.2.1. Gidi thigu phan mém Mike 11

Mike 11 do DHI Water & Environment phat trién, 1a mot goi phan mém dung dé
mo phong dong chay, luu luong, chat lugng nude va van chuyén bun cat & cac cira song,
song, kénh tudi va cac vat thé nudc khac.

Mike 11 & mot mo hinh thuy dong luc mot chiéu than thién véi nguoi st dung
nham phan tich chi tiét, thiét ké, quan ly, van hanh cho séng cling nhu h¢ théng kénh
dan don gian va phirc tap. Véi moi truong dic biét than thién véi ngudi st dung, linh
hoat va tde do, Mike 11 cung cép mot moi truong thiét ké hiru hiéu vé ky thuat cong
trinh, tai nguyén nudc, quan 1y chat luong nudc va cac ung dung quy hoach.
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Mot s diém ciua md hinh Mike 11:

- Lién két véi GIS

- Lién két v6i cac md hinh thanh phan khac cta bd mé hinh Mike nhu: mé hinh mua
rao dong chay, mo hinh thily dong luc hai chiéu (Mike flood).

- Tinh toan truyén tai khuéch tan

- Tinh toan thay luc cho bai toan vd dap

- Tinh van hanh cong trinh

- Tinh toan mé phong cac ving dat ngap nudc.
Céc tmg dung lién quan dén modun Mike 11HD bao gdm:

- Du béo 1ii va van hanh hd chira

- Cac phwong phap mé phong kiém soét 1i

- Van hanh hé thdng tudi va tiéu thoat bé mit

- Thiét ké cac hé thong kénh dan

- Nghién ciru séng tridu va dang nudc do mua & song va cira song

Pic trung co ban cua hé théng 1ap mo hinh Mike 11 14 ciu trac mo- dun tong hop
v6i nhiéu loai mé dun duge thém vao mdi mod phoéng céac hién tuong lién quan dén hé
thong song [6].

Ngoai cac mo- dun HD dd mé ta & trén, Mike bao gdm cac modun bo sung ddi véi:

- Cac m6 hinh vé chat lugng nudc

- Van chuyén bun cat ¢6 két (c¢6 tinh dinh)

- Van chuyén bun cat khong ¢ két (khong co tinh dinh)

MIKE 11 14 chwong trinh tinh thay lyc trén mang ludi song kénh c6 thé ap dung véi
ché 3o song dong luc hoan toan & cép dd cao. Trong ché 3o nay MIKE 11 c6 kha nang tinh
toan vai:

e Dong chay bién d6i nhanh

e Luu lugng va muc nude song

e Songli
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2.2.2 H¢ phwong trinh co ban sir dung trong phan mém Mike 11
2.2.2.1. Hé phuong trinh Saint Venant

Hé phuong trinh sir dung trong mé hinh 13 hé phuong trinh Saint Venant, viét ra
dudi dang thuc hanh cho bai todan mot chiéu khong gian, tirc quy lut dién bién cua do
cao mit nudc va luu lwong dong chay doc theo chiéu dai dong song/kénh va theo thoi

gian.

Hé phuong trinh Saint Venant gdm hai phuong trinh: Phuong trinh lién tyc va

phuong trinh dong lugng.

Phwong trinh lién tuc:

00 04
e 1
ox o ! o
Phuong trinh dong lugng:
oh @V pyov VIP_, )

ax g ot g Ox C’R

h: Cao trinh muc nudc & thoi doan tinh toan (m)

t: Thot gian tinh toan (gidy)

Q: Luu luong dong chay qua mat cat (m’/s)

V: Tbc 6 nudc chay qua mat cit ngang song (m/s)
x: Khong gian (doc theo dong chay) (m)

B: Hé s6 phan b6 luu tdc khong déu trén mat cét
A: Dién tich mat cit udt (m?)

q: Luu luong gia nhap doc theo don vi chiéu dai (m?*/s)

C: Hé s6 Chezy, dugc tinh theo cong thuc: C = lRf"
n

n: H¢ s6 nham

R: Ban kinh thuy luc (m)

y: Hé s6 theo Maning y=1/6

g: Gia tdc trong truong = 9,81 m/s”

o: Hé s0 dong nang.
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2.2.2.2. Diéu kién 6n dinh trong bai toan thuy dong luc hoc

Khong thé tily chon At va Ax trong tat ca cac truong hop, tiéu chuan dit ra cho At va
Ax 13 ching phai nho, sao cho co thé giai duoc cac bién thoi gian va khong gian. Tuong tu,
su thay d6i mat cat ngang dot ngdt cua sdng yéu cau phai chia nho khoang cach, sao cho
c6 thé mo ta dia hinh mot cach chinh xac.

Dé so d6 sai phan hiru han 6n dinh va chinh xac, can tuan thu cac diéu kién:

- bia hinh phai du t6t dé myuc nude va luu lugng dugc giai mdt cach thoa dang. Gia
tri tdi da cho phép d6i v6i Ax phai dugc chon trén co sé nay.

- Budc thoi gian At phai ¢ nho dé cho ta 6 mot thé hién chinh x4c vé song.

- Piéu kién s6 Courant duéi day c6 thé dung nhu mot huéng dan dé chon bude thoi

gian sao cho dong thoi thda man dugc cac diéu kién trén.

c LAV +gy)
B Ax

(v6i V 1a van tc)
S4 C, thé hién tdc dd nhiéu dong song tai vung nudc nong (bién do nho). S Courant
biéu thi sb cac diém luéi trong mot budc séng, phat sinh tir mot nhiéu dong nhd, s& di
chuyén trong mot budc thoi gian.
- Diéu kién van téc duéi day doi khi co thé tao ra mot han ché vé bude thoi gian At,
trong truong hop mit cit ngang c6 bién dong 16m :

P ios
Ax

Tiéu chuan van chuyén doi hoi phai chon At va Ax sao cho khong dich chuyén quéa
mot diém ludi trong mdi bude thoi gian.
2.3. Mo hinh Mike 21
2.3.1. Gidi thiéu phan mém Mike 21

Trong bd phﬁn mém Mike c6 chia ra 1am nhiéu mé hinh, nhu Mike Zero, Mike 11,

Mike 21, Mike 3, Mike she....

Mike 21 1a m6 hinh dong chay mat 2D, m6 hinh Mike 21 dugc Ung dung dé mo
phong cac qua trinh thuy Iyc va cac hién twong vé méi trudng trong cac hd, cac ving

ctra sOng, vung vinh, viing ven bd va cac vung ven bién.
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Mo hinh Mike 21 bao gém mét s6 module, mdi module dung cho cac linh vuc cu
thé ma ta quan tdm nhu dong chay, su tao thanh va truyén di cia song, chat lugng nudc,
chuyén tai bun cat, hinh thai, sinh théi...... Bén canh d6 con co6 cac cong cu hd trg phén
mém hién thi, tao ludi, nhap dia hinh.... Tat ca cac module nay c6 méi lién hé dong luc
v6i nhau dé trao doi s6 lidu va két qua khi qua trinh mé phong yéu cau.

Hé théng Mike 21 bao gém céc ludi tinh sau:

- Luéi don (Single Grid)- md hinh dang lu6i don tuyén tinh dé lap, dé trao doi dau
vao dau ra.

- Lu6i da (Multiple Grids)- mé hinh luéi tuyén tinh gop véi kha nang mo phong
d6 phan giai tot hon.

- Luéi phi céu trac (flexible Mesh)- d6 linh hoat t6i da cho nhiéu mirc phan giai
khac nhau cho mo6 hinh mé phéng véi ludi FM cho phép xtr Iy song song.

Danh myc duéi day 1a cac tng dung ma Mike 21 ¢6 thé lam dugc:

e Thiét ké d4nh gia dir liéu cho cac cong trinh ven bién va xa bo

e Tdi uu hoa bd tri cang va cac bién phap bao vé bd

e Phan tich lam lanh nuéc, xam nhap man va hoan luu

e Tbi wu hoa ngudn xa

e Panh gia tic dong mdi trudng cua cic co s ha ting bién

e Lap mo hinh sinh thai bao gom tdi wu hoa hé thuy sinh

e Du bdo nudc cho céc hoat dong bao vé bién va giao thong

e Canh bao i bd bién va nudc dang do bio

e Lap mo hinh ngap 10 trong dat lién va dong chay tran.
2.3.2. Hé phwong trinh co bdn sir dung trong phian mém Mike 21
2.3.2.1. M6 hinh dong chay 2D (Mike 21FM HD)

MIKE 21HD 13 mé hinh thity dong luc hoc hai chiéu ngang mé phong muc nude
va dong chay trén song, ving ctra song, vinh va ven bién. M6 hinh mé phong dong chay
khong 6n dinh hai chiéu ngang ddi v6i mot 16p dong chay.

Hé phuong trinh mé phong bao gém phuong trinh lién tuc két hop voi phuong

trinh dong luong mo ta su bién doi cia myc nudce va luu luong. Ludi tinh todn s dung
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trong mod hinh 1a ludi tam giéc.
- Phuong trinh lién tuc:

a_Z+@+@:O

1
ot 0Ox Oy )

- Phuong trinh dong lugng theo chiéu x:

2 2 2
@+§FJEWM}@%4&@:imL

+_ —_—
ot ox| h oy h ox C*h? Pw

X

J . i i ) h dp, .‘
X [g [,fII_-:_: )+ 5_.7 [hl?”: l} —flg + ﬂfl.-; + E ™ =0 [ZJI

- Phuong trinh dong lugng theo chiéu y:

@+i@q+5@ﬂ+hﬂ.&@2i_i_

—| = ——+
o oylh ) axin) Toy i p,

X

0 0 h dp,
x{@—y(hrw)+&(hrxy)}—§2p—f\7Vy +g% =0 3)

Trong do:
h - dd sau muc nudc tai diém (x, y) tinh tir day, h = h(x, y, t) (m);
Z - cao trinh myc nudc (m), Z = Z(x, y, t) (m);
p - luu luong don vi theo chidu x, p = p(x, y, t) (m’/s/m), p = uh
u - van téc binh quéan thay truc theo chiéu x;
q - luu lugng don vi theo chiu y, q = q(x, y, 1) (m’/s/m), q = vh
v - van toc binh quéan thay truc theo chiéu y;
C - hé s Chezy, C = C(x, y, t) (m®/s); g - gia tdc trong trudng (m/s?);
f(V) - hé s6 ma sat gié; V - van toc gid, V = V(x, y, t) (m/s);
V4, Vy - thanh phﬁn van toc gi6 theo hai chiéu x va y;
Q) - thong sb Coriolis, Q = Q(Xx, y), phu thudc vao vi do, (s'l);

Da - ap sudt khi quyén, p, = pu(x, v, t) (kg/m/s%); py, - mat d6 nude (kg/m’);
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X, y - toa do khong gian (m); t - thoi gian (s);
Tyx> Txys Tyy - €ac thanh phan tng suét tiép.
2.3.2.2. M6 hinh song

MIKE 21 SW 12 mé dun tinh phd séng gid duoc tinh toan dwa trén luéi phi cau
trac. M6 dun nay tinh toan sy phat trién, suy giam va truyén song dugc tao ra boi gié va
song lung & ngoai khoi va khu vyuc ven bo. Pong lyc hoc cua song trong luc (the
dynamics of the gravity wave) dugc mé phong dua trén phuong trinh mat dg tac dong
song (wave action density). Khi 4p dung tinh cho vung nho thi phuong trinh co ban
duoc st dung trong hé toa d§ Decartesian, con khi ap dung cho vung 16n thi stt dung hé
toa d cau (spherical polar coordinates). Pho mat do tic dong song thay doi theo khong
gian va thoi gian 1a mot ham cia 2 tham sé pha song. Hai tham s pha séng 1a vevtor
song k voi 0 va tan sut goc tuong ddi duge chon dé tinh toan. Téc dong mat do, N
(dugc thay thé boi mat d6 nang luong E. Tan s6 phd duoc gidi han giita gia tri tan sb
cuc tiéu o, 46 16n k va hudng 0. Ngoai ra, tham sd pha song cling ¢ thé 1a hudng
song 0 va tdn s6 goc trong tuong dbi 6 hodc tan sd goc tuyét ddi o . Trong mo hinh nay

thi huong song va tin s6 cuc tiéu GOy Néang luong mat d6 khi do la:

o - X
=3 voim=>S5.
a !

E [ir.j‘. E'] = E["—Tmm" ':T:] T li

Ty

MIKE 21 SW bao gdm hai cong thirc khac nhau:

- Cong thirc tham s6 tach huéng.

- Cong thirc pho toan phan.

Cong thirc tham sb tich hudng duoc dya trén viéc tham sé hod phuong trinh bao
toan tdc dong song. Viéc tham sb6 hoa duge thuc hién theo mién tan sb béng cach dua
vao md men bac khong va bac mot cia phd tac dong séng gidng nhu cac gia tri khong
phu thudc (theo Holtuijsen 1989). Xap xi twong tu dugc sir dung trong mo dun phd séng
gi6 ven bd MIKE 21 NSW. Céng thirc phd toan phan dugc dua trén phuong trinh bao
toan tdc dong song, nhu dugec mo ta boi Komen va cong su (1994) va Young (1999), tai
d6 phd hudng song cua song tac dong 1a gia tri phu thudc. Cac phuong trinh co ban
dugc xdy dung trong ca h¢ toa do Dé cac véi nhiing ap dung trong pham vi nho va h¢

toa dd cau cho nhitng ap dung trong pham vi 16n hon. MIKE 21 SW bao gém cac hién
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tuong vat ly sau:
+ Séng phat trién boi tac dong cua gio;
+ Tuong tac song-song 1a phi tuyén;
+ Tiéu tan song do sy bac dau;
+ Tiéu tan song do ma sat day;
+ Tiéu tan song do song vo;
+ Khuc xa va hiéu tng nudc noéng do thay doi do sau;
+ Tuong tac sobng dong chay;

+ Anh hudng cua thay d6i do sau theo thoi gian.

Viéc roi rac hoa phwong trinh trong khong gian dia Iy va khong gian phd duoc
thuc hién bang cach sir dung phuong phéap thé tich hiru han trung tim. Str dung k¥ thuat
ludi phi cAu trac trong mién tinh dia ly. Viéc tich phan theo thoi gian dugc thuc hién
bang cach st dung xap xi chia doan trong dé phuong phap hién da chudi duoc ap dung

dé tinh truyén song.
Phuong trinh co ban chinh 14 phuong trinh cin bang tac dong song dugc xdy
dung cho ca h¢ toa do Dé cac va toa do cau.
Phwong trinh tic dong séng duwgc viét nhu sau:

oN

-

or

LV.GN)=2 (12)
o

trong d6 N (;c, o, H,t) la mat do tac dong; t 1a thoi gian; x= (x, y) 1a toa d6 Dé cac ddi
véi hé toa d6 Dé cac x= (x, y)Vé x= (¢,/1) 1a toa do cau trong toa do cau véi glavido
va A la kinh d9; ;z( x,cy,ca,cg) 1a van tbc truyén nhom song, ;, ova @ va Sl1a s
hang ngudn cho phuong trinh cén bang ning lugng. V14 toan tir sai phan trong khong
gian \:, ova 6.

Piéu kién bién

Céac thanh phan thong lugng di vao dugc gan bang khong. Khong co diéu kién

bién cho cac thanh phan thong lugng di ra.
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O bién md, théng luong di vao can duge biét. Do d6, phd ning lugng phai duoc
xac dinh & bién mo.
2.3.2.3. M6 hinh vdn chuyén tram tich

MIKE 21 ST 1a mé dun tinh toan téc d6 van chuyén tram tich (cat) khong két dinh
dudi tic dong cua ca song va dong chay. Cac thanh phan van chuyén trdm tich co thé
gay ra bién ddi day. Vi¢c tinh toan dugc thyc hién dudi diéu kién thuy dong luc co ban
twrong tmg véi do sau dd cho. Khong co sy twong tac trd lai cua thay doi do sau dén
song va dong chay. Do d6, két qua cung cép bai MIKE 21 ST c¢6 thé sir dung dé xac
dinh khu vuc c6 kha niang x6i hodc bdi va dé chi ra tbc do bién ddi day nhung khong

xac dinh dugc viéc cap nhat do sau ¢ cudi moi chu ky tinh toan.

Dic trung chinh ctia md dun van chuyén trim tich khong két dinh MIKE 21 ST

duoc mo ta nhu sau:

- Céc dic trung cua vat chat day co thé khong dbi hodc bién doi theo khong gian

(vi du ti 1€ va cd hat trung binh)

- Nim Iy thuyét van chuyén tram tich khac nhau déu co gia tri cho viéc tinh toan

tbc do van chuyén tram tich trong diéu kién chi c6 dong chay:
+ Ly thuyét van chuyén tong tai Engelund va Hansen

+ Ly thuyét van chuyén tong tai (dugc xac dinh nhu tai day + tai lo lung)

Engelund va Fredsoe
+ Cong thuc van chuyén tong tai (tai dy + tai lo limg) Zyserman va Fredsoe
+ Ly thuyét van chuyén tai ddy Meyer-Peter
+ Cong thirc van chuyén tong tai Ackers va White

- Hai phuong phap c6 gia tri dé tinh toan téc d6 van chuyén tram tich két hop giita

song va dong chay
+ Ap dung mé dun van chuyén tram tich STP ciia DHI
+ Phuong phap van chuyén tong tai cua Bijker

- Phuong phép van chuyén cat do nguoi st dung xac dinh (2 chiéu hoic tua 3
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chiéu) trong tinh toan két hop song va dong chay khi mo dun STP duoc sir dung. Tinh
toan tbc do van chuyén duoc diy manh thong qua viéc sir dung bang van chuyén tram
tich duoc tao ra trudc do.

- St dung STP cho phép tinh toan anh huong cia hi¢n tugng sau dén toc d6 van
chuyén trdm tich:

+ Hudng truyén song bat ky tac dong dén dong chay

+ Séng v& hodc song khong vo

+ Pic tinh hinh hoc cua vat cht day dugc mo ta thong qua mét loai c¢d hat hodc
dudng cong phan bd ¢ hat

+ Pay phang hoic day gon cat

- Tinh 6n dinh chuan Courant-Friedrich-Lewy.

Phén b thang dimg cta tram tich lo ling trong tinh toan séng két hop véi dong
chay dung dé danh gia van chuyén tram tich trong bién. Cach thong thuong dé mo ta
phan b thang dung cua tram tich lo limg 13 4p dung phuong trinh khuéch tan:

dc oc 0 oc
Lol & (13)
d d oyl
trong d6 ¢ 12 ndng d6 trim tich; t 14 thoi gian; w 1a toc d6 chim ling cua tram tich lo
limg; y 12 phuong ngang ; € 14 hé s trao doi rdi.

Sy van chuyén bun cat ven bo chu yéu 1a do song va dong chay gay ra. Tac dung
clia song 1én qué trinh van chuyén trdm tich c6 2 mat. Mot mét song tac dong truc tiép
1én cac hat trim tich va 1am cho chung chuyén dong. Mat khéc, song khudy dong bun
cat, nang chung 1én dé dong chay ven bd dua di. Nhu vy, trong bat cir trudng hop nao
song ciing 13 yéu td quyét dinh su van chuyén bun cat ven bo. Thong thuong hudng van
chuyén bun cat s& tring véi hudng song lan truyén trong d6i song vd ven bd. Néu song
vudng goc voi bd s& giy ra dong van chuyén trim tich c6 hudng vira vudng goc voi bd
vira doc bo.

MO hinh tinh van chuyén tram tich duoc xay dung dua trén 2 loai van chuyén:
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- Van chuyén chi do dong chay
- Van chuyén do séng va dong chay két hop.

Trong phan tng dung s& chi xét dén qua trinh van chuyén tram tich do séng va
dong chay két hop. Su chuyén dong cua séng ngoai 16p bién dy co thé lya chon xét
theo nhiéu 1i thuyét song khac nhau, li thuyét song c6 dién va li thuyét song ban thuc
nghiém. Trong do, li thuyét séng phi tuyén sir dung dé tinh cic chuyén dong bac cao

(chuyén dong quy dao khép kin, tinh bat dbi xtmg). Cac i thuyét song c¢b dién:
- Li thuyét song Stokes béc 1, 3, 5 (Fenton 1985)
- Li thuyét song Croidal bac 1, 3, 5 (Fenton 1990)
- Li thuyét song Vocoidal (Swart 1982)
Céc 1i thuyét song ban thuc nghiém:
- Li thuyét song Isobe va Horikawa (1982)
- Li thuyét song Doerinh va Bowen (1995).

Sy hinh thanh 16p bién song trong chuyén dong két hop giita song va dong chay
dugc mo ta theo phuong trinh vi phan bac 1 (Fredsoe 1984), phuong trinh nay dugc giai
theo phuong phap Rung Kutta bac 4 trong mdi chu ki séng. Chuyén dong rdi phat sinh
tir 16p bién song duoc tinh theo mo hinh 16p bién cia Fredsoe 1984. Chuyén dong rdi do
dong chay trung binh dugc xét theo khai niém con dudng xéo tron cia Eflrink 1996.
Chuyén dong réi do séng d6 dugc xét theo phwong trinh khuéch tan dong ning réi cia
Deigaard 1986. Cac tic dong anh hudng dén dong chay trung binh bao gém:

- Ung suét truot do chuyén dong ctia song

- Ung suét truot do song v&

- Ung suét truot do chénh léch muc nuée

Véi su két hop ciia song va dong chay, théng lugng van chuyén tram tich dugc xét
1a tong cta van chuyén di day va van chuyén lo limg theo phuong phap Bijker.

Phuong trinh bién d6i day duoc tinh toan dya trén can bang vat chat day qua
phuong trinh:

+)Phuong trinh van chuyén cén bang bun cat
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Qbx> by : dONg van chuyén day

aZh + ] aqhx + ath — 0
ot 1—-A| ox oy

+) Phuong trinh van chuyén khong can bang bun cat

ps : Toc do van chuyén ling xudng
Pa: tdc d6 van chuyén lo ling

— e Mae
Pacin = Psoinds\opn i85

P 1 © Sy
flsw) = Fhaid {__ i1, )

£

. Téc d6 van chuyén lang xudng va do dai timg budc s(i)=iDx
Phuong trinh chuyén dong cta hat bun cat 1a dwuoc giai quyét

s (tir nhan dén diém ling dong) co6 thé duoc danh gia chinh xac hon.
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Chuong 3. PANH GIA TAC PONG DONG CHAY HA LUU SONG BA PEN SU
BOI LAP CUA SONG PA DIEN, TINH PHU YEN

3.1. Pham vi tinh todan
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Hinh 3.1: Pham vi tinh toan ctia mé hinh Mike 11

Hinh 3.2: Pham vi tinh toan mé hinh Mike 21
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Pham vi tinh todn mé hinh Mike 11 tir Cang Son dén cira Pa Ring nhu trong hinh 3.1.
Pham vi tinh toan mé hinh Mike 21 tir cau Pa Rang ra dén bién nhu trong hinh 3.2.

Mién tinh toan trong ludn van dugc xac dinh theo ludi tinh sau:

Hinh 3.3: Lwéi tinh toan
3.2. Két qua hiéu chinh kiém dinh mé hinh Mike 11
3.2.1. Thiét lgp cdc théng sé mé hinh Mike 11

3.2.1. 1. Thiét ldp mang lwéi séng

Bang viéc s0 hoa ban do ta tao dugc mang ludi song twong g nhu sau:
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Hinh 3.4: Mang luéi song

Séng Ba tir Cting Son dén cira bién véi 49600 m, 28 mit cit va tram A hiéu chinh

la tram Phu Lam cach ctra song 2,3km [4].

3.2.1.2. Nhdp cdc mdt cdt ngang séng tirong ing
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Hinh 3.5: Mit cit ngang song

3.2.1.3. Thiét Idp cdc diéu kién bién

Bién trén 1a bién luu luong tai Cing Son tir 1 gid ngay 01/10/2015 dén 22 gid
ngay 30/11/2015.

‘2'44

[meter]

[T AP

Bién dudi 1a bién dugc lay & cira Pa Dién va gia tri myuc nudc duoc 1ay theo su

tuong quan triéu ¢ tram Quy Nhon du tinh tir 0 gid ngay 01/1/2015 dén 23 gid ngay

31/12/2015.
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11 thong qua viéc so sanh céc két qua tinh toan muc nude trong dot khao sat do dac tur 1
gid ngay 1/10/2015 dén 22 gio ngay 30/11/2015 tai tram Phi Lam trong khuon khé thuc
hién cua dé tai cap Nha nudc “Nghién ciru co sé khoa hoc dé xdac dinh co ché boi ldp,
sat 16 va dé xudt cdc giai phdp én dinh cac civa séng Pa Dién va Pa Néng tinh Phii Yén
phuc vu phat trién bén vitng co so ha td‘ng va kinh té xd héi”, ma s6 DPTPL.CL 15/15 do
PGS. TS. Nguyén Tién Giang chu tri. Sau khi tién hanh hiéu chinh bang phuong phap

thi sai, lva chon duoc hé sé nham cho toan bd doan song dién toan 1a n =0.025

1.5

O»z ““MAJJJ.M“ 1T A.n ““ ,','L i MMHMN‘WM
R R << L R

e thuc do ====tinh todn

b

Hinh 3.8: So sanh muc nuéc tinh toan va thuc do tai tram Pha Lam

Dung chi s6 Nash-Sutcliffe so sanh két qué myc nudc tinh todn va thuc do cu thé
ta dugc 70% tai vi tri tram Phi Lam.

Qua d6 ta thay duong qua trinh muc nudc tinh toan phu hop véi gia tri thuc do
dugc kiém dinh theo chi tiéu Nash-Sutcliffe. M6 hinh mét chiéu duoc xay dyng mo
phong kha tét thoi doan tinh toan. Bé mé hinh nay s& dugc kiém dinh cho nam 2016.
3.2.3. Két qua kiém dinh mé hinh mét chiéu:

Bién trén 1a luu luong tai Cang Son tir 1 gio ngay 01/10/2016 dén 22 gid ngay
30/11/2016

Bién dudi 1a bién duoc léy & cira Da Dién va gia tri muc nudc dua theo su twong
quan cua thity triéu ¢ tram Quy Nhon dy tinh tir 0 gid ngay 01/01/2016 dén 23 gio ngay
31/12/2016.
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Luu luong thuc do Cung Son
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Predicted tide lavel
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Hinh 3.10: Bién dwéi mue nwée dia theo sy twong quan ciia thiy triéu & tram Quy
Nhon.

Tuong tu nhu phﬁn hiéu chinh ta dugc két qua kiém dinh mé hinh 1 chiéu:
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Chart Title

e thuc do e====tinh toan

Hinh 3.11: Két qua kiém dinh mé hinh tai tram Phi LAm
Dung chi s6 Nash- Sutcliffe so sanh két qua myc nudc tinh todn va thuc do ta
duogc 75 % & vi tri tai tram Pha Lam.
Qua két qua hiéu chinh kiém dinh ta thay cac thong s 1a dung va phi hop véi mo
hinh ké ca d6 16n va pha.
Két qua bd mo hinh 1 chiéu di xay dung duogc tinh toan 6n dinh va cho két qua
kha tt cho viéc mo phong xay dung 1 chiéu ving ha luu song Ba.

3.3. Két qua hiéu chinh kiém dinh mé hinh Mike 21
3.3.1. 86 ligu phuc vu nghién ciru
e S0 lidu dia hinh

Piéu kién dja hinh khu vuc nghién ctru 1a mot trong nhiing diéu kién du vao quan
trong khong thé thiéu dé thiét 1ap mién tinh toan. S6 liéu dia hinh dugc cung cap boi Dé
tai BPTPL.CN 15/15 “Nghién ctru co s¢ khoa hoc dé xac dinh co ché boi lép, sat 10 va
dé xuét cac giai phap on dinh céc cira song Pa Dién va Pa Nong tinh Phu Yén phuc vu
phat trién bén vitng co s¢ ha ting va kinh té xa hoi” vao thang 5 nam 2016 va thang 11
nam 2016. Ddi véi khu vuc cira véi ty 1€ 1:5.000, con khu vuc khéac lan cén cta la

1:10.000 [5].

49



-

..........................................................

Hinh 3.12: Dia hinh khu vuc thang 3/2016 va khu vuc thang 9/2016

S6 liéu dja hinh thang 9/2016 dugc sir dung cho tinh todn hi¢u chinh mé hinh vao
thoi ky thang 11/2015 va sir dung tinh toan cho hi¢n trang ché do thuy dong luc. Pia
hinh khu vuc thang 3/2016 duoc st dung dé kiém dinh mo hinh vao thoi gian thang
11/2016.

e So liéu thity, hai vin

Céc sb liéu vé song, dong chay, muc nuéc khu vyc cira song Da Dién sir dung dé
tinh toan dugc ké thira tir Dé tai PTDL.CN 15/15 qua hai dot do: thang 11/2015 va
11/2016 [5].

Hinh 3.13: Toa d9 va cac yéu to do dac ciia cic tram do cu thé
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Thang 11/2015

Tram D (13.084058°, 109.313209°) lwu lugng, myc nude, trim tich lo limg

Thang 11/2016

Tram F (13.09465°, 109.33002°) song, gio, myuc nudce

3.3.2. Thiét lap cdc théng sé mé hinh Mike 21
3.3.2.1. Thiét ldp cdc diéu kién bién

Mién tinh trong khuon khd luan van nay st dung cac diéu kién bién trén 13 muc
nudce tai ciu Pa Ring cii trich tir md hinh Mike 11 do nhém mé hinh thay luc song

thudc d& tai PTDL.CL 15/15 tinh toén [5].

I nuoc

Hinh 3.14: Piéu kién bién trén muc nudére tai cAu Pa Ring cii
Piéu kién bién ngoai bién gdm c6 song, dong chay va muc nudc tai bién 1ong
duoc trich xut tir mién tinh ludi thd hon va/hodc trich xut tir s lidu tai phan tich toan
cau cia ECMWF.
Trong céac kich ban tinh toan diéu kién bién duoc st dung gém: muc nude tai cau

ba Rang cii; cac di€u kién bién & ngoai bién gom song, dong chdy, myc nudc.
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3.3.3. Két qud hiéu chinh mé hinh hai chiéu nim 2015

thuc do [m]
P

Fet
inf-toanfm}

Ao oo o S Rt SRR oo fressseeeeenes e oo

00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
2015-11-14 11-15 11-16 117 1118 11-19 11-20 11-21 11.22 11.23 11.24

Hinh 3.15: So sanh myuc nwéc tai tram D

Thoi gian md phong tir ngay 13/11/2015 12:00:00 PM dén ngay 24/11/2015
12:00:00 PM.

Dung chi sé Nash- Sutcliffe dé danh gia ta dugc 70.07% giita tinh toan va thuc do
tai Tram D.
3.3.4. Két qua kiém dinh mé hinh hai chiéu niam 2016

Tuong ty nhu hiéu chinh ta dugc Kkét qua kiém dinh mo hinh 2 chiéu nim 2016.

thuc do [m]
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cof | ; e
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Hinh 3.16: So sanh muc nwéc tai tram F
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Thoi gian md phong tir ngay 13/11/2016 12:00:00 PM dén ngay 23/11/2016
10:00:00 PM.

Dung chi sé Nash- Sutcliffe. dé danh gia ta duoc 83,33 % giira tinh toan va thuc

do tai tram F, sai s6 dinh 16n nhat 20cm.

Qua viéc hiéu chinh kiém dinh ta lya chon duoc mét bd cac thong sé mo hinh dé
két qua mo phong dién bién muc nudc bang mé hinh pht hop vai s6 lidu thue do. Do d6
c6 thé str dung bo thong sé nay cho céac tinh toan md phong bang mé hinh theo céc kich

ban nghién ctru khac nhau.

Sau day 1a cac két qua tinh toan mé phong bang mé hinh theo cac kich ban khac

nhau.

3.4. Két qua tinh toan theo céc kich bin

Mot nam c6 2 mua: Mua 1{i, mua kiét. Véi bai toan nay ta léy 3 thoi ki: thang 1 - 4,
thang 5 - 9, thang 10 — 12 boi vi pht hop véi dong chay lii trén thuong ngudn va phu
hop véi diéu kién cia bién.

Mo hinh tinh dong thoi mé phong su van chuyén bun cat duoc thiét 1ap theo cac
thong s6 da dugc hiéu chinh tai phan trén. Tinh toan van chuyén bun cat va bién doi day
duogc thuc hién theo 3 huéng song Béc, Pong Bic, Pong trong mdi hudng song duge
tinh toan trong 14,15 ngay trong 3 truong hop mg véi luu lugng trung binh trong nhiéu
nam (tir ndm 1977 — 2016) cta luu lwong trung binh tir thang 1 dén thang 4, tir thang 5

dén thang 9, tir thang 10 dén thang 12 nam cia tram Cing Son.

Bang 3.1: Cac kich ban theo cac huwdng song khac nhau

Hudng song N NE E
Thang
Thang 1 - 4 (Qtb=85.7) KBI KB2 KB3
Thang 5 - 9 (Qtb=200.8) KB4 KBS KB6
Théang 10 - 12 (Qtb=2520) KB7 KBS KB9

Theo nghién ctru danh gid trong ludn van thac si cia Pham Duy Huy Binh (2017)
v6i dé tai 1a “Ung dung phirong phdp hoi quy da bién logistic xdy dung mé hinh nhdn
thirc vé dién bién hinh thai khu vue cira séng Pa Dién, tinh Phii Yén” thi:
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- Trudong hop Qtb = 85.7 (m’/s): Xay ra hién tugng bdi 14p, luu lugng song nhé,
bdi 14p chinh dudi tac dong cua gié mua Pong Bic.

- Trudng hop Qtb = 200.8 (m?/s): Ctra song it bi bién dbi nhit. Pay 1a thoi diém
lru lwong d6 ra tir trong song khong 16n.

- Truong hop Qtb = 2520 (m3/s): Xay ra hi¢n tugng x06i 16n, luu lugng tir song ra

16m, ctra song mé ra lon.

Céac két qua danh gia nay chinh 1a co s& dé hinh thanh nén cac kich ban trong

nghién clru cua ludn van nay.

|/ Vs £ £
; N
- - - : -
H H H g
Thang 1 Thang 2 Thang 3 Thang 4
B ] 2
- ——-\]{'—- 1 —_—.—\!- ———-T = -——T
f\ ™ L
i H i -
- ? - -
Thang 3 Thang & Thang 7 Thang 8
B I r i B 4
a2 s 1/ L/
g g 3 g
] = H =
Thang ¢ Thang 10 Thing 11 Thang 12

Hinh 3.17: Hoa song tinh tir 56 liéu gio do tai tram Tuy Hoa

Khu vuc ngoai khoi ctra Pa Rang, do bi anh hudng cua gié mua Dong Bic (NE) va

Tay Nam (SW) nén twong tmg v4i chung la 2 hudng song thinh hanh NE va SW. Tu
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thang 1 dén thang 4, huéng séng thinh hanh 1a NE (xem hinh 3.18). P cao trung binh
cua 2 hudng song trén trong khodng thoi gian nay la 1,0 m va cuc dai 1a 4,0 m (bang
1.9). Tir thang 5 dén thang 9, huéng séng chu dao 14 SW ( hinh 3.18) v6i do cao trung
binh 12 0,8 dén 1,0 m va 16n nhat 13 3,5 m. Tir thang 10 dén thang 12, thinh hanh I3
hudng song N va NE (hinh 3.18) véi do cao trung binh 14 0,9 m va d6 cao 16n nhit bién
doi tir 3,5 dén 4,0 m. Nhin chung, ché do song trong mua hé khong 6n dinh va do 16n
nho hon so véi mua dong. Biéu d6 hoa song biéu dién ché do song ngoai khoi khu vuc

Tuy Hoa nhu hinh 3.18 [2].

3.4.1. So sanh trwong dong chdy trong pha triéu xuéng ciia 3 thoi ki thang khdc nhau:

Lmj
1447800 s —y

1447700 F - === o - frmmmeneen e
1447600 3o

1447500 -

1447400

1447300

NN MR T ¢

t t
318000 318500 319000 319500 320000 320500
[m]

16:00:00 4/12/2016 Time Step 148 of 361.

Hinh 3.18: KB1 Trudng dong chay tir thang 1 dén thang 4

trong pha triéu xudng theo hwéng séng Bic
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14:00:00 514512016 Time Step 38 of 234,

Hinh 3.19: KB4 Truong dong chay trong thang 5 dén thang 9 trong pha

triéu xuong theo huwéng séng Bac

Ta nhén thy trudng dong chay thang 5 dén thang 9 tuong tu thang 1 dén thang 4
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Im]
5:00:00 1011312016 Time Step 29 of 347.

Hinh 3.20: KB7 Truwong dong chiy trong thang 10 dén thang 12 trong pha

triéu xuong theo huéng séng Bac

Ta nhén thdy truong dong chay trong thang 10 dén thang 12 mua 1d s& 16n hon
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truong dong chay trong thang 1 dén thang 4 va trong thang 5 dén thang 9 mua kiét trong
pha tridu xudng theo hudng song Bic va s& gy ra x6i 10 16n hon dic biét ¢ cira song.
Vao mua i trudng dong chay 16n nhit s& 12 0,78 m/s con trudng dong chay trong thang

1 dén thang 4 14 0.52m/s, trong thang 5 dén thang 9 1 trén 0,48 m/s.

Trudng dong chay thay d6i nhu vy nén hién twong bdi x6i ciing rat phirc tap nhat
la & ving cura song.

Ngoai ra con rat nhiéu yéu t6 anh hudng dén su bién dong cua cira Pa Rang nhu:
Luu luong dong chay trong séng, lugng bun cat di chuyén, song, gio, thiy tridu... Do
anh hudng kha troi cua dong chay do song so voi dong tridu trong thdi ky mua kiét nén
dong van chuyén bun cat & khu vuc cira chi yéu 1a theo chiéu tir ngoai bién vao trong

song.

- Vao mua kiét dong chay séng ngoi hau nhu khéng dang ké, nguoc lai cac nhan t6
dong luc bién giir vai tro chi dao trong qua trinh bién dong va phat trién bdi tu x6i 16 &
clra song. Vung ven bién cira Pa Rang chiju anh huéng manh mé cua thuy triéu 1én
xubng. O khu virc cira phia trong song, dong chay tai khu vuc nay chu yéu do dong triéu
chi phéi nén khi dong triéu 1én lwong bun cat mang tir bién vao duoc bdi lang lai trong
ving ctra song. Vi vdy, trong thoi ky nay, cira song bi bdi lap va thu hep lai, cac bai boi

trong ctra song xuat hién, ctra Pa Rang c6 thoi gian bi boi gan nhu 1ap kin.

- Vao mua I, dong triéu xudng két hop véi dong li tir song d6 ra mang luong 16n
bun cat ra phia ngoai ctra song, lang dong chii yéu khu vyc ngoai ctra song, cac bai cat
trong song dugc dong 1 ddy ra phia bién. Tuy nhién, phia trong song c6 nhiéu noi b
x6i manh, dong chay 1ii vé va song vao sau gy ra ngap lut khu vuc cira song Pa Rang,

ctra song dugc mo rong.
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3.4.2. So sanh truomg séng theo cac huéng soéng khac nhau Bic, Pong Bic, Pong tir

thang 1 dén thang 4.
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Hinh 3.21:KB3 Trudong séng theo hwéng song Pong tir thang 1 dén thang 4

Lm]

“,

1447700 ----
1447600 —jond

1447500

1447400

1447300

1447200

w
2=

1447100

1447000

1446500

1446800

(NN RNEREROOO e

318000 318200 318400 318600 318800 319000 319200 319400 319600 319800

9:00:00 4/7i2016 Time Step 21 of 361.

Hinh 3.22: KB2 Trudng séng theo huwéng séng Pong Bic tir thang 1 dén thang 4
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5:00:00 4/7/2016 Time Step 17 of 361.

Hinh 3.23: KB1 Trudng song theo hwéng séng Bic tir thang 1 dén thang 4

Véi cac thang 5 dén 9 va cac thang 10 dén 12 ciing tuong tu.

Ta nhén thay theo huéng song Bic sé di dich xudng phia duéi ctra, con theo hudng
song Pong Bic va hudng song Pong sé di thang vao cira gy nguy hiém nht.

Trong d6 hudng séng Pong Bic chiém wu thé hon 2 hudng song Bic va Pong ca
vé d6 cao lan tan suit xudt hién. Do hudng song Pong Béc gan nhu vudng goc véi
dudng bd nén van chuyén bun cat ngang bo dudi tic dong cua hudng song nay kha 16m.
Day 1a mot trong nhimg nguyén nhan chinh giy bién dong cira Pa Rang.

Qua két qua md phong trudng song cho thiy, ving ven bién cira Pa Rang chiu anh
hudng manh mé cia thuy triéu 1én xudng vao mua kiét. Khu vuc nghién ctru trong mot
ngay, khi triéu dang song c6 kha nang tién sdu vao trong ctra va khi triéu xudng thi song
& cach bo. Do cira Pa Rang ¢6 hudng vudng goc voi hudng Pong Béc nén trong mua 1,
song c¢6 hudng tac dong truc tiép vao cira song, chiéu cao song trung binh tai ctra séng

khoang 0,5m.

3.4.3. So sanh sy thay d6i day trong 15 ngay v6i cic huwéng séng khac nhau
3.4.3.1. Sy bién doi day sau 15 ngay tir ngdy 6/4/2016 dén ngay 21/4/2016:

Bién d6i day dic trung trong thang 1 dén thang 4.
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Ngay 21/4/2016

i f -
318000 318500 319000 319500 320000 320500 321000 321500 322000
[m]
13:00:00 4/2172016 Time Step 361 of 361,

Hinh 3.24: KB 3 Bién d6i day theo hwéng song Pong
tir ngay 6/4/2016 dén ngay 21/4/2016

318500 319000 319500 320000 320500 321000 321500 322000 322500 323000
Im]

43:00:00 4/2172016 Time Step 361 of 361.

Hinh 3.25: KB 2 Bién d6i day theo hwéng song Pong Bic
tir ngay 6/4/2016 dén ngay 21/4/2016
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317000 317500 318000 318500 319000 319500 320000 320500 321000 321500
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13:00:00 4/21/2016 Time Step 361 of 361,

Hinh 3.26: KB 1 Bién d6i day theo hwéng séng Bic
tir ngay 6/4/2016 dén ngay 21/4/2016

Qua cac hinh anh trén cho ta thiy trong thang 1 dén thang 4:

- Séng theo hudng Bic 1am cho cac doi cat bi chia cit manh bi pha v ra timg
mang trong khi d6 theo huéng song Pong Bic va Pong cac doi cat chay song song va

chin ngang ctra khién ctra bi dong va thu hep lai.

- P06 bién dong day ¢ phia bo trai 1a 0.24-0.28m, Do bién dong ddy & phia bd phai
0.20-0.28m. Do bién dong day & ludng cira 0.04-0.08m

Ta nhén thay vdi cing 1 ngay thi song theo hudng Bic 1am x6i 16 day 1 16n nhat.

- Vao mua kiét, truong dong chay nho, cip luu lugng nho nén sy bién doi day thoi
ki nay s€ nho hon.
3.4.3.2. Sy bién doi day sau 15 ngay tir ngay 9/5/2016 dén ngay 23/5/2016:
Bién d6i day dic trung trong thang 5 dén thang 9.

Ngay 23/5/2016
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348000 318500 319000 318500 320000 320500 324000
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6:00:00 512312016 Time Step 222 of 222.

Hinh 3.27: KB 6 Bién ddi day theo hwéng song Pong
tir ngay 9/5/2016 dén ngay 23/5/2016

Bed level change [m]

[ Undefined Value.

318200 318400 318600 318800 319000 319200 319400 319600 319600 320000 320200 320400 320600
[m]

6:00:00 5/23/2016 Time Step 222 of 222.

Hinh 3.28: KB 5 Bién d6i day theo huwéng séng Pong Bic
tir ngay 9/5/2016 dén ngay 23/5/2016
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18:00:00 5i23/2016 Time Step 234 of 234.

Hinh 3.29: KB 4 Bién d6i diy theo huéng séng Bic
tir ngay 9/5/2016 dén ngay 23/5/2016

- Nhu vay ngay 23/5/2016 s& bdi 16n nhat 0.24m va x6i thap nhat 14 -0,32m theo
ca 3 hudng song.

- Ciing tuong ty trong thang 1 d&én thang 4, bién ddi day theo hudng song Béc xién
thang vao xudng phia dudi ctra 1am cac doi cat bi chia cit manh phan ra timg mang con
bién doi day theo hudng song Pong va Dong Béc xién thing vao ctra cac doi cat chay
song song chin ngang cira.

- Thoi ki ndy ciing 13 mua kiét, cip luu luong nho, trudng dong chay ciing twong
d6i nho nén su bién d6i ddy ciing nho khong 16n.
3.4.3.3. Su bién doi day sau 15 ngay tir ngay 12/10/2016 dén ngay 26/10/2016
Bién ddi day dic trung trong thang 10 dén thang 12.

Ngay 26/10/2016
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11:00:00 10/26/2016 Time Step 347 of 347.

Hinh 3.30: KB9 Bién ddi day theo huwéng song Pong
tir ngay 12/10/2016 dén ngay 26/10/2016
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318000 318500 319000 319500 320000 320500 321000 321500

11:00:00 10/26/2016 Time Step 347 of 347.

Hinh 3.31: KBS Bién d6i day theo hwéng séng Pong Bic
tir ngay 12/10/2016 dén ngay 26/10/2016
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Below -0.40
[ Undefined Value

318200 318400 318600 318800 Raluih] 318200 319400 319600 319800 320000 320200 320400 320600
[m]

11:00:00 1042672016 Time Step 347 of 347

Hinh 3.32: KB 7 Bién d6i d4y theo huéng séng Bic
tir ngay 12/10/2016 dén ngay 26/10/2016

Qua cac hinh anh trén, twong ty trong thang 1 dén thang 4 va thang 5 dén thang 9,
ta thiy su bién d6i day trong 15 ngdy s& 16n nhét 13 v6i hudng song bic cac doi cat bi
chia cit manh, cic tic dong ciia song toi qua trinh van chuyén bun cat 1a dang ké con

hudng song dong va dong bic cac doi cat song song chay chin ngang cira.

Véi thang 10 dén thang 12 13 mua 1di, cdp luu luong 16n, truong dong chay s& 16n
hon khién cho hién tuong boi x6i s& 16n hon so v6i thang 1 dén thang 4 va thang 5 dén

thang 9 1a mua kiét.
Nhu vy ngdy 26/10/2016 day s& bi boi 16n nhat 12 0.8m va x6i nho nhét 13 -0.4m.

- Do bién dong day ¢ bo trai 1a 0.72-0.8m, Do bién dong day ¢ bo phai
0.00-0.08m.

- o bién dong day ¢ ludng ctra 0.08-0.16m.

3.4.4. So sanh sy thay d6i day véi cing 1 huwéng séng

3.4.4.1. Cung theo huong song Dong
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2:00:00 4/16/2016 Time Step 230 of 361,

Hinh 3.33: Bién doi day theo hwéng song Pong
sau 10 ngay trong KB3 (ngay 16/4/2016)
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0000 52312016 Time Step 222 of 222,

Hinh 3.34: Bién d6i day theo hwéng song Pong
sau 10 ngay trong KB 6 ( ngay 23/5/2016)
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10:00:00 10/22/2016 Time Step 250 of 347,

Hinh 3.35: Bién d6i day theo hwéng séng Pong
sau 10 ngay trong KB 9 (ngay 22/10/2016)

Qua 3 hinh anh trén ta thiy rang: Ngay 22/10/2016 theo huéng séng Pong s& bi x0i

manh, x01 sau vao hon voi ngay 16/4/2016 va ngay 23/5/2016.
3.4.4.2. Cing theo hidng song Péng Bic

Theo hudng Pong Bic sy thay doi ddy ciing twong ty nhu trén.

[m]
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17:00:00 4/16/2018 Time Step 245 of 361.

Hinh 3.36: Bién do6i day theo hwéng séng Pong Bic
sau 10 ngay trong KB 2 (ngay 16/4/2016)
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2:00:00 5/23/2018 Time Step 218 of 222.

Hinh 3.37: Bién d6i day theo hwéng song Pong Bic
sau 10 ngay trong KB 5 (ngay 23/5/2016)
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5:00:00 10/22/2016 Time Step 245 of 347.

Hinh 3.38: Bién d6i day theo hwéng song Pong Bic
sau 10 ngay trong KB 8 (ngay 22/10/2016)
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Qua 3 hinh anh (hinh 3.36, 3.37, 3.38) chup ving ctra song ¢ trén, ta thay ving
ctra song ngay 22/10/2016 s& bi x61 hon so véi ngay 16/4/2016 va ngay 23/5/2016.

3.4.4.2. Cing theo hidng séng Bic

[m]
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18:00:00 4/16/2016 Time Step 246 of 361.

Hinh 3.39: Bién doi day theo huéng séng Bic
sau 10 ngay trong KB 1 (ngay 16/4/2016)
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Hinh 3.40: Bién doi day theo huéng séng Bic
sau 10 ngay trong KB 4 (ngay 23/5/2016)
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Hinh 3.41: Bién doi day theo hwéng séng Bic
sau 10 ngay trong KB 7 (ngay 22/10/2016)

Qua 3 hinh anh & trén, ta rt ra nhan xét: véi huéng song Bic thi ngay 22/10/2016
s& x6i 16 manh hon, x6i sau hon so véi ngay 23/5/2016 va ngay 16/4/2016. Ta két luan
rang cung theo hudng song Bic thi theo thang 10 dén thang 12 mua lii s& x6i manh, x6i
sdu hon so v6i thang 5 dén thang 9 va thang 1 dén thang 4 mua kiét, hién twong bdi xo6i

vao thang 10 dén thang 12 ciing phiic tap nhat.

Nhu vy theo hudng song Béc s& gay hién twong bdi x6i nghiém trong hon so voi

hudng song Pong va Pong Bic.
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KET LUAN

Nghién ctru dién bién cira song ludn 1a van dé rat kho va phic tap, dic biét 1a cac

clra s6ng ven bién mién Trung, noi thudng xuyén c6 cic thién tai bio, 1ii. Cira Pa Réng
1a mot trong nhing cira song 16n nhat mién Trung véi ddy du cac yéu td ty nhién va
kinh té, x3 hoi tac dong dén dién bién. Qua trinh nghién ctru té)ng quan diéu kién tu
nhién, diéu kién khi tugng thuy hai van va kinh té x4 hoi, hién trang khu vuc ctra song
Pa Dién, tinh Pha Yén va nghién ciru, tinh toan xay dung mo hinh toan dién bién hinh
thai cira song Da Dién trong viéc xac dinh nguyén nhan co ché bdi lap cira song cho
phép rut ra mot s6 danh gia tac dong dong chay ha luu song Ba dén sy boi 14p cira song
Pa Dién, tinh Pha Yén nhu sau:
1. Panh gia vé truong dong chay song: Dong chay tir song déng vai trd chinh dé phan
b lai bun cat tir song ra clra va tai bun cat da duoc song bit ra khoi bo va day khu gan
bo, dong du (dong tir song d6 ra va dong do séng) tao nén dong chay ven bo tong hop
van chuyén bun cat doc bo.

2. Panh gia vé truong dong chay két hop voi cac didu kién thuy dong luc ven bién.

- Vao mua kiét dong chay séng ngoi hau nhu khéng dang ké, nguoc lai cac nhan t6
dong luc bién giir vai tro chi dao trong qua trinh bién dong va phat trién bdi tu x6i 16 &
clra s6ng. Vung ven bién ctra song Pa Rang chiju anh huéng manh mé cia thily triéu 1én
xudng. O khu vuc cira phia trong song, dong chay tai khu vuc nay chu yéu do dong tridu
chi phéi nén khi dong triéu 1én lwong bun cat mang tir bién vao duoc bdi ling lai trong
ving ctra song. Vi vdy, trong thoi ky nay, cira song bi boi lap va thu hep lai, cac bai boi
trong ctra song xut hién, ctra Pa Rang c6 thoi gian bi bdi gan nhu 1ap kin, boi ty nhiéu

nhat tai khu vuc cira song vao khoang 0,25 — 0.8 m, 16n nhat 1én t&i 0.8 m.

- Vao mua lii, dong triéu xudng két hop véi dong 1ii tir séng d6 ra mang luong 16n
bun cat ra phia ngoai ctra song, ling dong chu yéu khu vuc ngoai cira song, cac bai cat
trong song dugc dong 1 ddy ra phia bién. Tuy nhién, phia trong song c6 nhiéu noi b
x6i manh, dong chay 1l vé va song vao sdu gy ra ngap lut khu vyc cira song Pa Rang,

cta song dugc mé rong. Khu vuc gitra ctra song x01 16, d§ sdu x61 1on nhat 1én té1
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-0.056m. Phia ngoai ctra séng xuat hién cac bai bdi. Luong bun cat lang dong cha yéu
khu vuc ngoai ctra séng vao mua lii (thang 11). Ta nhan thy long séng s& x6i sau va

manh hon nhat 1a vao mua lii.

3. Panh gia vé trudng séng: Vi cing mot cp luu lugng, huéng song Béc 1a giy nguy
hiém nhét, hudéng song di thang xudng phia dudi cira, cac doi cat v ra timg mang; con

hudng song BDong, Pong Bac céc doi cat song song chan ngang ctura.

Nghién ctru nay 13 co s& cho nhitng nghién ciru tiép theo sau hon trong viéc xac
dinh nguyén nhan co ché bdi lp cira song Pa Dién, tinh Phu yén va dé xuét giai phap
chinh tri. Luén vin dua ra huéng nghién ctru tiép theo trong linh vuc xay dung mé hinh
toan nhu sau: Mo hinh toan trong luan vin dugc st dung lam co sé dé xay dung mo
hinh mé phong dién bién hinh thai cira song Da Dién, tinh Phu Yén.

Kién nghi:

Trong luan vin ndy da budc dau thiét 14p mo hinh moé phong danh gia dién bién
ving cira song Pa Dién, c6 xét dén tac dong dong chay ha luu séng Ba tuy nhién két
qua danh gid mé hinh mé phong van con nhiéu han ché va can dugc cai tién thém trong

cac nghién cuu ti€p ve sau.
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