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Panh gia su bién doi ché d6 thuy van ha luu luu vuc song Ba
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Tém tit: Bai bio nay trinh bay két qua nghién ciru vé sy bién doi dong chay ha luu dudi tic dong
ctia h¢ théng hd chira trén luu vuc sdng Ba bang céc chi sd bién doi thiy van IHA (Indicators
Hydrologic of Alteration). Thoi ky dong chay tu nhién (1977-1994) dugc chon 12 thoi ky nén dé so
sanh voi thoi ky diéu tiét (dong chay chiu anh huong boi s diéu tiét ho chira) théng qua 32 thong
s0 bién d6i thily van. Két qua cho thdy hé thong ho chira trén luu vuc déng vai trd trong cit giam
dong chay ngay cuc dai nhung lai tic dong tiéu cuc dén ché do thuy van ha luu thoi doan ngén
mua can tai tram Cung Son. Dong chay mua 1 ¢6 xu huéng tang vao hai thang XI, XII va dong
chay cyc dai trong thoi doan ngan (1,3,7 ngay) giam. Dong chay 1 ngay cuc ti¢u giam 17% va tan
suat dong chiy xung thip ting 57% (dac biét tir nim 2008, ho Ba Ha di vao hoat dong). Riéng hd
chira Song Hinh c6 anh hudng tich cuc dén dong chay miia can tai vi tri trudc dap Dong Cam do
¢6 lugng nude xa qua tude bin phat dién vao song Con va nhdp vao dong chinh song Ba tai phia

dudi tram thuy van Cung Son.

Tir khéa: Song Ba, hd chira, ché do thuy vin, chi s6 bién ddi thiry van THA.

1. Giéi thiéu chung

Séng Ba 12 h¢ thong séng 16n nhat khu vuc
Nam Trung B¢ thudc lanh thd Viét Nam. Luu
vuc song Ba nam trén dia phan 3 tinh Gia Lai,
Pak Lic, Phi Yén voi tong dién tich luu vuc
khoang 13300 km® (13900 km* néu tinh c luu
vuc song Ban Thach). Séng Ba c6 3 phu luu
chinh la sdéng laYun, song Krong H’Nang, song
Hinh va déu ndm & hiru ngan. Pia hinh luu vyc

“Tdc gia lién hé. DT.: 84-912800896
Email: giangnt@vnu.edu.vn

12

song phuc tap boi su chia cét cia dai Truong
Son nén dic diém khi hau phan hoéa theo cic
viing tuong ddi phuc tap. Pay ciing 12 viing ¢6
bao hoat dong manh, Kkét hop véi dai hdi tu
nhiét d6i cing cédc hinh thé khac giy mua 16n
cho luu vuc. Theo chudi dir liéu thuy vén tai
tram Cung Son xét trung binh nhiéu nim giai
doan tir tir nam 1977 dén nam 2014, luu luong
trung binh miia 1ii song Ba (thang IX dén XII)
12 595.8 m’/s va mua kiét (thang 1 dén VIII) 1a
118.9 mss.
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Hinh 1. S6ng Ba va vi tri cdc hd chira 16n trén luu vyc song Ba

Tir nam 1995 dén nay, trén luu vuc séng Ba
¢6 5 hd chtra thiy dién 16n di vao hoat dong,
bao gom cum hd An Khé-Kanak, hd Ayun Ha,
h6é Krong H’Ning, ho Ba Ha, ho Séng Hinh
(hinh 1 va bang 1). Tir nam 1999, hd chita song
Hinh di vao van hanh phét dién, toan bo luu
luong nudc xa qua tudc bin d6 vao song Con
roi nhédp luu vao séng Ba & phia dudi tram thily
van Cing Son tuong Ung v&i cong sudt phat
dién t6i da 1a 56 m’/s, trung binh vé miia can
khoang 25-28 m?/s [1]. Cuing Vi cac cong trinh

thay 1oi, thuy dién nhd khac [2], tac dong cua
ching da 1am thay dbi dong chay tw nhién trén
toan h¢ thong song. Trong thoi gian gin diy,
cong tac van hanh diéu tiét hé thong lién hod
chira nay dang thu hit nhiéu sy chi ¥ cta cac
nha nghién ctu, quan 1y trén cd nudc va céc
thanh ph?ln huong lgi trén luu vyc khi bi cho
rang dang con nhiéu bét cp trong cét giam 1f,
gitt nudc dam bao dong chady mua can va lam
anh huong dén tinh hinh bdi, x6i viing clra song
ba Dién.
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Béang 1. Thong $6 cua mot $6 hd chua 16n trén luu vuc song Ba [3]

A « £ Nam van Flv MNDBT MNC Wi Wy
H6 chura/ thong s6 hanh > — —
km m m 10°m 10°m

Ayun Ha 1995 1670 204 195 253 201

Séng Hinh 1999 772 209 196 357 323
Ba Ha 2008 11115 105 101 349.7 165.9
Krong Hnang 2010 1168 260 250 356.6 2429
KaNak 2010 833 515 485 313.7 285.5

Ankhé 1236 429 427 15.9 5.6

Flv: dién tich luu vuc khéng ché; MNDBT: muc nuée dang binh thuong; MNC: muc nudc chét; Wtb: dung tich toan bg

Mot danh gid toan dién vé sy thay ddi ché
dd thuy van ha luu dudi taic dong cua hé théng
ho chira trén toan luu vuc song Ba l1a can thiét
nhdm: i) danh gia lai mot cach khach quan vai
trd cua hé thong hd chira, ciing nhu cic quy
trinh van hanh cua ching trong cong tac phong
chéng I8, dam bao cép nudc mua can; ii) lam co
s& dénh gia tic dong cuia ching dén dién bién
boi x6i ving cira song va iii) 1am co s dé xuat
cac quy trinh van hanh hop 1y nhim dam bao
phat trién bén ving ving ha luu.

Dé danh gia tic dong ciia cdc hd chua dén
ché do thuy van vung ha du Iuu vyc sdng, mot
s6 phuong phép dénh gid thuong duoc dp dung
nhu phuong phdp twong quan don bién-da bién
giita dong chay trudc va sau hd chira, phuong
phap khdi phuc dong chay tu nhién trong thoi
ky diéu tiét hay mo hinh mé phong [4, 2]. Uu
diém ctia cac phuong phap st dung mé hinh mo
phong de hoan nguyén dong chay 1a c¢6 thé danh
gi tai rat nhiéu dlem trén hé théng séng ca khi
c6 va khong co $6 liéu thuc do, danh gia duoc
chi tiét theo timg gio ddi véi cac sy kién cuc
doan (nhu tran lu) Nguorc lai nhuoc dlem cua
chung 1a can rit nhidu cong sic va sb lidu dé
kiém dinh, hiéu chinh md hinh, Két qua danh
gi4 phu thudc rat 16n vao sb lidu dau vao, chit
Iwgng md hinh, k¥ ning ctia ngudi st dung moé
hinh, vén mang nhiéu tinh bat dinh. Gan day,
phuong phap danh gid dya trén cic chi s bién
ddi thuy van IHA (Indicators Hydrologic of
Alteration Method) dugc st dung rong rai

hd chira; Whi: dung tich hitu ich.

trong viéc danh gia sy bién ddi ché do thiy van
dudi tic dong ciia ho chira trén cac luu vyc
song [5-9]. Uu dlem cua phuong phap nay la
tinh don gian va tiét kiém cong stic, sd liéu sir
dung trong danh gia (trong truong hop c6 tram
s6 lidu thuc do du dai) va giam tinh bat dinh
ctia két luan danh gia. Nhugce diém 1a van can
dén sy két hop cac phuong phap twong quan,
md hinh héa trong cac truong hop thiéu hodc
khong c6 sb liéu thuc do, kho 4p dung dé danh
gia ddi véi céac su kién cuc doan (nhu 1i1) hay
diéu tiét ciia hd chira thiy dién theo biéu dd phu
tai ngay va kho phén tach tac dong cua ho chira
Vi cac tac dong khac nhu thay doi tham phu,
sir dung dét, diéu kién khi tuong, khi hau. Do
vay, phuong phap nay phu hop cho cac danh
gia nhanh, cac két ludn lién quan dén cac thong
sO thuy vén c6 thoi doan tr ngay, thang, mua
dén nim (nhu anh huong cua ché do thuy van,
thity luc dén dién bién hinh thai séng, cira song,
ché d6 luu lugng theo ngdy ciia mua i, mua
can).

Bai bdo nay trinh bay cac két qua danh gia
su bién doi ché do thily van ha luu séng Ba (tai
Cung Son va dap Dong Cam) dudi tic dong cua
hé théng hd chira thong qua 32 thong sé bién
dbi thay van IHA. Phuong phép chi s6 bién dbi
thuy van IHA va dir liéu sir dung cho danh gia
duogc tém tit & muc 2. Muc 3 trinh bay cac két
qud tinh todn cling nhu cic phan tich li€n quan.
Cudi cung, mot s6 két ludn va kién nghi cho cac
nghién ciru tiép theo dugc dé cap ¢ muc 4.
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2. Phwong phap nghién ctru va dir liéu
danh gia

2.1. Phuwong phdp nghién cuu

Phuong phap chi s6 bién dbi thiy vin
(Phuong phap IHA - Indicators Hydrologic of
Alteration Method) dugc dé& xuit dau tién boi
Richer va cac cong sy 0 Hoa Ky vao nam 1996.
Phuong phap nay dé xuét sir dung 32 thong s6
bién dodi thay van (IHA parameters) dugc chia
lam 5 nhém gdom cdc dac tinh vé d6 1on dong
chay, thoi gian xuét hién, thoi gian duy tri, tin
suat va cuong d6 bién doi (bang 2). Cac thong
$6 nay duoc ky vong sé€ déc trung hoa dugc mot
cach chi tiét ché do thiy van, phuc vy myc dich
danh gia sy bién d6i thily vin ciia mot con séng
dudi tic dong cia cac hoat dong nhan sinh dén
hé sinh thai thily sinh va c6 thé ca hinh thai
long dan [6]. Viéc danh gid céc chi sb THA
duogc thuc hién qua 4 budc: xac dinh cac chudi

dir li€u trong thoi gian trudc va sau tic dong
ctia hé thong hd chira; tinh gid tri 32 thong s6
IHA cho mdi nam; tinh toan thdng ké 32 thong
s6 IHA cho thoi ky nhiéu nam; so sanh trude va
sau tic dong va két qua 1a do léch twong dbi
gifta truée va sau khi c6 hd chira.

Céch xdc dinh céc thong s6 nhém 4 va
nhém 5 dugc minh hoa trén hinh 2, hinh 3. Cac
thong s6 nhém 4: S6 lan xuat hién va thoi gian
duy tri cdc dong chay xung cao, thip trong ting
nim duoc xdc dinh dya trén tri s6 dong chay
ngay tuong (mg tan suat 25% va 75% trong thoi
ky chua chiu tdc dong ciia hd chira. Cic Xung
dong chay cao 1a dong chay ngay c6 tri s6 1on
hon dong chay tan sudt 25%, céc xung dong
chay thap la dong chdy ngay c6 tri s6 nho hon
dong chay ngay tan suat 75%. Khoang thoi gian
duy tri xung cao/thap Ia trung binh céc khoang
thoi gian duy tri mdi xung trong mot nim (don
vi ngay).

Béng 2. 32 thong s bién dbi thity vin

Nhém céc thong sb THA Dic tinh Thong s6 thity vin
Nhém 1: B¢ lon cta dong D6 16n Gi4 tri trung binh dong chay hang thang (12 thing)
g g chay hang g g

chay hang thing o
(12 thdng s6) Thoi gian

D6 16n = 1,3,7,30, 90 ngay lién tiép nho nhat nam
Nhém 2: B¢ 16n va khoang ; (Qminl, Qmin3, Qmin7, Qmm30 Qm1n90)
thoi gian cia gia tri dong chay . o = 1,3,7,30,90 ngay lién tiép 16n nhét nim
cuc tri hﬁng, nam Khoang thoi gian (Qmax1, Qmax3, Qmax7, Qmax30, Qmax90)
(11 thoéng so) = Dong chay co sO (Qbase)

(7 ngay nho nhat chia cho dong chdy trung binh nam)

Nhém 3: Thoi gian xuét hién Thoi gian N PP .

. " =N th t 1t Tmax1
céc gid tri dong chay cuc tri gay xuat hién gid tri Qmax1 trong ndm (Tmax1)
hang nam = Ngay xudt hién cua gid Qmin] trong nam (Tminl)
(2 thong s0) (ngay thr may trong tong s6 ngay cia nam)

o Do 16n = S6 1an xudt hién xung cao mdi nim
Nhém 4: Tan suat va khoang . . oL . o
thoi gian cua cac xung df)ng Tan suat = S0 lan xuat hién Xung thﬁp moi ndm
Eétllil}ll gr?g Svéa) thap Khoang thoi gian = Khodng thoi gian duy tri xung caf) m5~i nam
= Khodng thoi gian duy tri xung thap moi nam
Nhém 5: Ti 1¢ va tin sudt ciia Tén suat = Til¢€ gid tri dong chdy tang gifta cdc ngay lién tiép
sy bién doi dong chay Ti 1& thay d6i = Til¢ gia tri dong chay giam giira c4c ngay lién tiép

(3 thong sd)

S6 1an dong chay bién ddi ngugc chiéu (FRC)
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Céch xdc dinh céc thong s6 nhém 4 va
nhom 5 dugc minh hoa trén hinh 2, hinh 3. Cac
thong s6 nhém 4: S6 lan xuat hién va thoi gian
duy tri céc dong chay xung cao, thap trong timng
nam duogc xac dinh dua trén tri $0 dong chay
ngay tuong (mg tan suat 25% va 75% trong thoi
ky chua chiu tdc dong ciia hd chira. Cdc xung
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dong chay cao 1a dong chay ngay c6 tri s6 16n
hon dong chay tan sudt 25%, cic xung dong
chay thap 1a dong chay ngay c6 tri s6 nho hon
dong chay ngay tan suat 75%. Khoang thoi gian
duy tri xung cao/thap Ia trung binh céc khoang
thoi gian duy tri mdi xung trong mot nim (don
vi ngay).

\
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- Q ngay tan sudt 75%
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Hinh 2. Céch x4c dinh nhém 4: xung dong chay cao, thép.
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Hinh 4. So d0 héa hé thong dap, hd chira va tram thiy van trén luu vuc song Ba.

2.2. Dit liéu ddnh gid

Chudi dir liéu dwoc dé xuit dé danh gia 32
thong s6 THA cho mdi thoi ky 1a 20 nam [6].
Tuy nhién, do tai liéu quan tric thily vin tai luu
vuc séng Ba méi bat dau tr nim 1977 nén
nghién ctru phan tach thoi ky dong chay chua
c6 hé thdng hd chira 1a thoi ky ne nhién (1977-
1994) 18 nim va duoc chon 1am nén dé dénh
gid thay d6i dong chay trong céc giai doan, thoi
ky diéu tiét. Thoi ky chiu tdc dong ciia hé thong
ho chua 1a thoi kp dieu tiét (1996-2014) 19 nim
dugc chia thanh cdc giai doan diéu tiét twong
{g véi thoi gian céc hd chira di vao van hanh,

Dir liéu duoc sir dung dé danh gia 12 s6 liu
quan tric dong chay ngay (m’/s) tai tram thiy
van Cung Son, tinh Pha Yén (hinh 4) trong thoi
ky nhidu nim, két hop véi sb liéu quan tric
lugng mua ngay cua 7 tram trong va lan can luu
vuc sdng Ba d6 1a Pleiku, Son Hoa, Tuy Hoa,
An Khé, Cheo Reo, M’dak, Bu6n Ho tr nim
1977 d&n nim 2014 dé tinh lwong mua binh
quén luu vyc (BQLV). Luu lugng xa phat dién

tung ngay tai nha mdy thuy dién Song Hinh tur
nam 2000 dén nay dugc thu thap bd sung dong
chay dé ddnh gia dén truéc dap Dong Cam.

3. Két qua tinh toan va phan tich danh gia

Nghién ctru st dung phdn mém IHA cia
The Nature Conservancy [10] dé tinh todn 32
thong s6 bién dbi thily van cho timg nim va
téng hop cho tung thoi ky (bang 3). Tai tram
thity van Cting Son, céc tri s6 ngudng clia xung
dong chay cao va thip duoc x4c dinh tuong ting
12 847.4 m’/s va 60.7 m’/s.

Dé danh gia ché do thity van dén trudc dap
Pong Cam, nghién ciru da tinh todn bd sung luu
luong xa phét dién hd chira séng Hinh tir nim
2000 dén nay. Do dong chay duoc xa qua song
Con con ddp tmg nhu cau st dung nude phuc
vu tudi ti€u cho khoiang 1472 ha viung Son
Giang-Son Thanh va cép nudc cho sinh hoat va
cong nghi¢p trong khu vyc [11] nén luu lugng
héi quy vé séng Ba trudc dap Pong Cam duoc
udce tinh con khoang 60%.
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Béng 3. Két qua 32 chi s6 bién di thity vin qua cdc giai doan, thoi ky diéu tiét so véi thoi ky tu nhién

(le97T;I ?g;i’; C;’?gglgj ;196;)1 GP didu tiét 2 (2000-2008) GD didu tiét 3 (2011-2014) Tk diéu tiét (1996-2014)
32 Chi s6 bién d6i thuy ~ Tai Cung Son Tai Cung Son Tai Cung Son Tai Pong Cam Tai Cung Son Tai Pong Cam Tai Cung Son
van (IHA) Hé $b Do 1éch Do léch Do léch Do 1éch Do léch b6 léch Do 1éch
TB (1) phantan TB (1) TB(%) TB(l) TB(%) TB({1) TB(%) TB({1) TB(%) TB{1) TB(%) TB (1) TB (%) PT (%)
2 3) 3 (€)] 3) 3 3 @
Nhém 1: Dong chay thang (Q trung binh thang)
Théng 1 146.7 0.3731 217.1 48.06 157 7.03 181.5 23.75 146 -0.4796 173.7 18.44 166.2 13.3 50.95
Théng 2 83.77 0.2746 120.1 43.35 80.25 -4.196 100.5 19.95 73.19 -12.62 101.2 20.83 86.41 3.154 77.6
Théng 3 53.11 0.2853  69.53 30.92  53.23 0.2332 74.6 40.47 58.33 9.833 87.25 6429 5827  9.725 46.06
Théng 4 4456 0.4083 81.63 832 4373 -1.853 64.79 454 41.96 -5.835 69.35 55.65 51.15 14.79 68.61
Théng 5 85.18 0.6755 1482 7393 102.4 20.2 123.3 447 100.4 17.86 129.4 51.97 1114  30.77 -14.62
Théng 6 144.4 0.698 1342 -7.063 121  -16.19 139.8 -3.21 142.7 -1.17 165.3 14.42 130.7 -9.527 -2.68
Théng 7 140 0.5144 1224 -12.55 1254  -10.42 141.3  0.9472 1329 -5.068 149.1 6.506 127.1  -9.179 8.47
Théng 8 2474  0.5601  238.7 -3.54 2355 4846 248.7 0.5095 276 11.53  291.3 17.74  248.9 0.6009 -41.87
Théng 9 3679 0.4229 342 -7.036 426.6 1596  440.7 19.81 482.2 31.08 4927 33.93 426.3 15.89 12.05
Théng 10 768.8 0.5854 601.8 -21.72 569.2 -25.97 588 -23.52 6323 -17.75 648.1 -15.7 596 -22.48 -13.85
Théng 11 814.4  0.5902 1218 49.59 837.3 2.808 859.5 5.545 806.7 -0.9377 830.2 1.944  907.8 11.47 16.79
Théng 12 370.9 0.7483 1025 176.3  450.7 2149  478.2 28.92 282.1 -23.95 308.1 -16.93 518.3 39.73 21.89
Nhém 2: Dong chay cuc tri
Qminl 26.49 0.4003 38.93 46.92 2499 -5683 37.33 4091 5.802 -78.1 2349 -11.34 2186 -17.48 143.1
Qmin3 27.06 0.3881 39.73 46.86  26.06 -3.682 40.54 49.85 13.47 -50.22  34.69 28.21 2496 -7.738 108.4
Qmin7 28.7 0.381 42.56 48.26  27.83 -3.05 45.65 59.03 1795 -3746  42.79 49.08 27.81 -3.112 89.92
Qmin30 35776 0.3302 5342 494 39.11 9.38 58.71 64.18 34.09 -4.665 58.22 62.82 40.54 13.37 68.48
Qmin90 48.31 0.2862  79.02 63.57 51.66 6.936  72.77 50.63 52.96 9.621 81.17 68.01 57.83 19.71 74.51
Qmax1 5542  0.5784 5188 -6.391 4044  -27.02 4069 -26.58 4201 -24.2 4205 -24.12 4334 -21.78 3.543
Qmax3 3945 0.5411 3664 -7.119 3172 -19.6 3196 -18.99 3201 -18.87 3209 -18.65 3285 -16.74 3916
Qmax7 2426  0.4976 2571 5.974 2155 -11.17 2180 -10.16 2004 -17.4 2018 -16.81 2195 -9.526 0.1526
Qmax30 1182 0.5111 1521 28.72 1163 -1.623 1183 0.1404 1116  -5.543 1131 -4.299 1223 3.526 -3.439
Qmax90 711.9 0.41 982 3794 689 -3.213 709 -0.4074 6926 -2.711 710.6 -0.1749  751.8 5.61 7.726
Dong chay co ban (Qbase) 0.1173 0.624 0.1291 10.13 0.1181 0.7076 0.1776 51.47 0.07891 -32.7 0.1632 39.15 0.108 -7.859 4.528




N.T. Giang va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi dat va Méi truong, Tép 32, S6 2 (2016) 12-24 19

Nhém 3: Thoi gian xuét hién dong chay cue tri

T (Qminl) 1287 0.0709 146.5  9.745 136  4.007 122.6  3.339 1153 7.286 1533 1348 131.7 1.649 14.84
T (Qmax1) 300 0.09041  326.8 14.62 300.6 0.3036  300.6 0.3036 2862  7.559 2862 7.559 301.5 0.834 2398

Nhém 4: Dong chdy xung cao, xung théap

tsh‘:é:)a&’l‘,‘g‘)t hién xung 6.056  0.3944 35 422 6333 4587 4556 2477  18.17 200 1567 1587 9474 5645 9738
Khoang thoi gian duy
tri xung thép (LPD)
S6 lan xuat hién xung

18.86 0.8357 1694 -10.16 1649 -1259 1129 -40.15 4963 -73.69 2705 -85.66 125 -33.73  -18.99

4.611 0.4151 475 3.012 4.667 1205 4444 -3.614 4333 -6.024 4333 -6.024 4526 -1.839 32.02

cao (HPC)

Khoang thoi gianduy 5 g0 (5006 7002 7873 456 1493 4943 2457 4824 2158 4869 227 5244 3216 -3.201
tri xung cao (HPD)

Nhém 5: Ti 1@ va tin suét bién ddi dong chay

Ti 18 tang 149 04582 151.8 1933 1209 -18.83 1045 -29.82 9618 -3544 9608 -355 119.6 -197 -6.046
Ti 18 giam 6576 04703 -81.74 2431 -61.57 -6373 -6137 -6.666 -81.85 2448 -82.19 2499 7222 983 -1.996

BD nguoc chidu (FRC)  99.17  0.1052 104 4.874 1057 6.555 1349  36.02 182  83.53 186.8 884 1294 30.51 1813

Cht gidi bang 3:

1. 1a tri s6 trung binh cta cdc thong sé THA trong thdi ky tu nhign (K11 va cdc giai doan, thoi ky didu tiét (Kz)

2. 12 hé s6 phan tan (hé s6 bién doi), phan 4nh sy bién ddi cac thong sé THA xung quanh tri s6 trung binh trong cac thoi ky tu nhién
3. D0 léch tuong ddi tri sb dong chay trung binh cac giai doan (chi sd bién doi), thoi ky diéu tiét so véi thoi ky ty nhién

K,.100
4. Do léch tuong dbi hé sb phan tan cia cdc giai doan, thoi ky diéu tiét (Cirz) so voi thoi ky ty nhién (Ci)
CUZ - Cul

Ds=—F 100 ®
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3.1. Pdnh gid ché dj thiry van tai Cing Son
(1996-2014)

Nhom céc thong scf) dong chay thang tai
Cung Son c6 sy bién doi. Trong thoi ky cé ho
chura hoat dong, dong chdy trung binh céc thang
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cubi mira can (thang VI, VII) ¢6 xu hudng giam
va hai thdng cubi mia Iii lai c6 xu huéng ting,
thang XII tang dén 39% (hinh 5). Tuy nhién khi
xét cung voi lugng mua BQLV trung binh trong
céc thdng nay cho thiy sy ting giam nay déu
trong Ung voi sy tdng gidm cua mua.

Thoi ky diéu tiét

Y

> S
& @}é\q @ Qq

PRI\

——~Q_Cung Son

Hinh 5. P$ léch trong di lwong mwa BQLV- dong chay thang thdng tai Cting Son.

CungSon - Tmax1

CungSon - Tmin1

1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

— Pre-Impact Flows (1977-1994) -&- Post-Impact Flows (1996-2014) --- Mean

o

o

1977

— Pre-Impact Flows (1977-1994)

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

- Post-Impact Flows (1996-2014) --- Mean

Hinh 6. Thoi gian xuét hién gid tri dong chay ngay 16n nhat Tmax1 va nho nhat Tminl.

Cing Son - 1982
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20

- 30

- 40

" WTl“'T W l|l -
1500
- X-ROIV
Q-ngay [
1000
500
0
F FFFF I T
ST AT T T T @ T T T e

50

4000

3200

2400

1600

800

0

%

\\/\’\'

Cl’mg Son - 2004

et .1, M
20
= X- Mua
BaLV
L a0
- 60
W )
J\‘\ 7 " - )\"J : : : : ; : 100
e " > > H > > D Qb‘ Gb‘ 05‘
& & § S N
V i Vv Vv L \V i U Vv Vv OV
S R I I I S e

Hinh 7. Dién bién luu lugng va mua BQLYV tai tram Cung Son nam 1982, 2004.



N.T. Giang va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi dat va Moi truong, Tap 32, $6 2 (2016) 12-24

Ho chua it tic dong dén thoi gian xuét hién
dong chay cuc dai hay cyc tiéu tai Cing Son
(hinh 6) boi trong ca hai thoi ky, thoi gian Xuét
hién dong chay cuc tiéu déu xudt hién vao
khoang cubi thang II/dau thiang IV, dong chay
cuc dai xuat hién vao cudi thang X/dau thang
XI. Riéng céc ndm 1982 va 2004, thoi gian xuat
hién Qmax sém bat thuong (thiang VI, VII)
duogc 1y giai ddy 1a cdc nam xuat hién li tiéu
min sau khi so sdnh vé6i dién bién mua BQLV
(hinh 7) [12].

Trong thoi ky diéu tiét, dong chay nho nhat
trung binh 1, 3, 7 ngdy déu giam trong d6
Qminl gidm t&i 17% so véi thoi ky ty nhién va
c¢6 dién bién phirc tap (hinh 8). Riéng tir nim
1996 dén nam 1999 khi h Ayun Ha mdi di vao
van hanh, Qminl ngay ting dén 47%, boi hd
Ayun Ha véi muc tiéu chinh la hd thuy loi,
cong suat xa trung binh 23 m’/s lién tuc trong
hon chyc ndm nay voi nhiém vu cung cép nude
tudi 1a chinh [1] nén hd c6 thé da gop phin
nang cao dong chay nho nhit miia can, diéu nay
c6 loi cho viéc sir dung nudc ha luu. Tor ndm
2000 dén 2014 dong chay cuc tiéu déu giam rd

CungSon - Qmin1
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rét, dic biét trong giai doan diéu tiét 3 (2009-
2014) giam t6i 78% da phan anh tic dong tiéu
cuc cta ho Ba Ha, ho Krong Hening va ho
thuong ngudn An Khé-Kanak dén dong chay
cuc tiéu thoi doan ngén tai Cing Son. Thém
vao d6, ho Soéng Hinh xa phat dién qua song
Con cling 1a mot trong nhitng nguyén nhén lam
thiéu hut dong chay tai Ciing Son.

Nhém thong sé dong chay cuc dai thoi doan
ngin 1, 3, 7 ngdy déu giam trong d6 QmaxI
giam t6i 21% cho thay vai trd cat giam dong
chay ngay cuc dai ctia hd chtra khi tinh trung
binh trong ca thoi ky diéu tiét. Tuy nhién can
luu y trong tran Iii dau thang 11 nam 2009,
Qmax1,3,7 ngay khi so sdnh v6i Qmax1,3,7
ngay cua li lich st nam 1993 tuong ing c6 ty
1€ 12 76%, 85% va 92% (hinh 9). Trong khi ty
I¢ mua mua sinh 18 tuong Gng (tinh BQLV)
Xmax1,3,7 ngay lai chi bang 68 %, 64% va
54%. Két qua nay da phan nao phan 4nh kha
ning diu tiét c6 han ciia hd chira Ba Ha dbi v6i
tran 1 nam 2009, 1a nam chwa c6 quy trinh van
hanh lién hd mua 1 (2010).

CungSon - Qmin3

1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

— Pre-Impact Flows (1977-1994) -#- Post-mpact Flows (1996-2014) --- Mean

oo

1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

= Pre-Impact Flows (1977-1994) -&- Post-Impact Flows (1996-2014) --- Mean

Hinh 8. Dién bién cdc gié tri dong chay 1, 3 ngay lién tiép nhé nhét nam.

CungSon - Qmax1

Q(m3/s)

1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

— Pre-Impact Flows (1977-1994)

& Post-mpact Flows (1986-2014) --- Mean

=]

o

o

- 6.000
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£

o

CungSon - Qmax3

8,000

o

2,000

0
1977 1980 1983 1986 1989 1992 1995 199§ 2001 2004 2007 2010 2013

— Pre-mpact Flows (1577-1894)

& Post-mpact Flows (1986-2014) --- Hean

Hinh 9. Dién bién cdc gié tri dong chay 1, 3 ngay lién tiép 16n nhit nam.
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CungSeon - Se lan xuat hien xung thap
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So lan xuat hien
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— Pre-Impact Flows (1977-1994) -#- Postimpact Flows (1998-2014) --- Mean
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o

o
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CungSon - So lan bien doi nguoc chieu dong chay

1977 1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

— Pre-Impact Flows (1577-1334) - Post-mpact Flows (1996-2014) --- HMean

Hinh 10. S6 1an xudt hién gid tri xung thip va bién d6i ngugc chidu dong chay.

Tri s6 trung binh s6 1an xudt hién cic gia tri
xung thip (Q<60.7 m’/s) trong thoi ky diéu tiét
tang dén 57% va d6 phén tan ting 97% (hinh
10), trong khi d6 trung binh khoang thoi gian
xuét hién xung thap lai giam tir 18 ngay xudng
12 ngay. Tri s trung binh sé 1an dong chay
bién d6i nguoc chiéu thoi ky diéu tiét 1996-
2014 ting dén 30% so véi thoi ky tu nhién tir
99 1an/nim 1én 129 lan/nam. Két qua nay cho
thdy tic dong tiéu cuc cia hd chira dén dong
chay thap mia can tai Ciing Son.

Tir khi ho Ba Ha di vao van hanh, do hé c6
dung tich hitu ich nho nhat trong cdc hd nén kha
ning gilt nudc cho mia can rat han ché, gan
nhu phét dién phy thudc chu yéu vao luu lwong
dén hd nhung luu luong xa phét dién téi thiéu
120 m/s, luu lugng nay khd 16n va khong thé
dap tng duoc trong mia can [1]. Mia can hd
chi x4 tir 6-10h/ngy, cao nhét 14 gi¢ trong nam
nhiéu nudc nén sy tang lién tiép vé sb lan xuat
hién, giam manh vé thoi gian duy tri dong chay
xung thip va sb 1an bién ddi nguoc chidu dong
chdy c6 sy tang manh dot ngdt tir ndm 2008 1a
do diéu tiét ho chira Ba Ha tic dong. Tuy nim
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2010 da c6 ban hanh quy trinh van hanh lién ho
chira song Ba [13] nhung chi dp dung cho mua
14 nén trong mua can, viéc diéu tiét va phan
phdi dong chay van con nhiéu bét cép.

3.2. Ddnh gid ché do thuy vin tai Pong Cam
(2000-2008)

Giai doan tir nam 2000-2008, h6 chira Song
Hinh di vao van da xa nudc qua tuabin phat
dién vao song Con, nhédp luu ¢ phia dudi tram
Cing Son. Vi vay khi xét téi trudc dap Dong
Cam, dong chdy c6 su gia tdng vao cd mua can
(thdng I-VIII) so véi dong chay tai Cung Son
(hinh 11). Bac biét, c4c thong ) dong chay cuc
tiéu nhu Qmin30 ting dén 64%, s6 1an xuat
hién dong chay xung thip LPC giam t6i 40% so
véi thoi ky ty nhién. Dong chay cuc dai tai
Cing Son va Pong Cam gan nhu it bién doi so
v6i nhau nhung so véi thoi ky tu nhién lai c6
murc giam téi 26%. Két qua nay cho thiy ho
Séng Hinh da tac dong tich cuc dén ché do thuy
van ha luu sau hd.

% D6 léch twong ddi cac théng s& IHA
(GD didu tiét 2)
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Hinh 11. Do léch twong ddi cdc théng sé THA tai Cing Son va Pdng Cam (2000-2008).
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4. Két luan va kién nghi

4.1. Két lugn

Hé thdng hd chira trén luu vuc séng Ba Ia
mot trong nhitng nhén t5 quan trong anh hudng
dén ché d6 thity van ha luu. Céc chi sd bién doi
thiy van IHA c¢6 y nghia trong viéc phan tich su
thay dbi ché d6 thuy vian bang chudi sb liéu
quan tric luu lugng ngay dua trén 32 thong s6
thuy van duoc dic trung bdi cuong do, tan sé,
thoi gian duy tri, thoi gian xuat hién, va tc do
thay d6i dong chay.

Két qua nghién ctru cho thay dong chay ha
luu tai tram Cung Son dudi anh hudng ctia hé
thong hd chira dén céc thong sd thuy van thoi
ky 1996-2014 1a ¢6 su bién ddi. Vao mua i,
dong chay ting vao hai thing cudi mia (théng
XI, XII) va dong chay cuc dai 1 ngay giam
21%. Vao mia can, dong chdy céc thang dau
mua c6 xu hudng tang nhung lai giam vao céc
thang cubi mia, dong chay cyc tiéu thoi doan
ngan giam ro rét va so lan xudt hién xung dong
chay thép ting dén 57%. Sy hién dién cua ho
chira da gép phan cat giam dong chay ngay cuc
dai khi tinh trung binh cho ca thoi ky diéu tiét
nhung lai tdc dong tiéu cuc dén dong chay thoi
doan ngén mua can.

Tir nam 1995, hd Ayun Ha véan hanh da gép
phan ning cao dong chay miia can. Tir nim 1999,
ho chira Song Hinh van hanh xa nudc phat dién
qua sdng Con (dudi tram Cung Son) da tic dong
tich cyc dén ché do thuy vin ha luu khi xét tir
doan nhap luu song Con dén dap Pong Cam. Bén
nam 2008, hd chira Ba Ha hoat dong diéu tiét
dong chay lai gy bt loi cho ha du vao mua can.

Két qua nghién ctru 12 co s& dé d& xudt céc
bién phdp hd trg phuc hdi va quan 1y nhu thay
ddi quy trinh diéu tiét hé thong hd chua nhém
dua céc thong sd blen doi thuy van (IHA) nam
trong pham vi can dat. Két qua nay cing la
budc dau dé danh gid anh huong cia hé thong
h6 chira trén luu vyc séng Ba dén dién bién
hinh théi cira séng Pa Dién.

4.2. Kién nghi

Céc chi s6 bién dbi thiy van THA duoc dé
xudt voi khoang thoi gian 20 nam cho moi thoi

ky trudc va sau khi c6 hd chira nhung do sb liéu
quan tric tai song Ba chua dép tng dwoc nén
trong tuong lai c6 thé bd sung bang cich kéo
dai s6 liéu. Ngoai ra, quy trinh van hanh lién ho
chtra séng Ba méi duogc ban hanh [14] nén chua
thé néu 1én duoc vai trd ¢ ddy do chudi sb liu
tinh todn moi dimg ¢ nam 2014. Nghién ctru
chua dé cap dén bién ddi dong chay gi¢ trong
ngay dé danh gid kha nang diéu tiét cat giam
dinh 1ii ctia hd chira. Cic tdc dong cua bién doi
khi hau, thay d6i sir dung dét va cic hoat dong
khéac cua con ngudi chua dugc phan tich ro
rang va dugc gia thiét 1a nho so véi tic dong
cua cdc ho chira trén luu vuc. Céc két luén lién
quan dén hd séng Hinh dua trén s6 liéu xa qua
tudc bin do co quan van hanh hd cung cap cho
cdc co quan quan ly, chua phai s6 liéu thyc do.
Céc Van dé nay s& dwoc 1am rd trong cdc nghién
ctru tiép theo.

Loi cam on

N6i dung bai bdo 1a mot phan két qua cua
dé tai doc 1ap “Nghién ciru co s¢ khoa hoc dé
xdc dinh co ché bdi lép, sat 16 va dé xuét cdc
giai phap on dinh céc clra song Da Dién va ba
Nong tinh Pha Yén phuc vu phét trién bén ving
co s ha ting va kinh t& xd hoi", md sb
PTDBL.CN.15/15. Bai bao duoc chlnh sua, bd
sung qua cdc gép y cua phan bién. Cic tic gia
xin chin thanh cam on sy hd tro tir dé tai va cua
phén bién.
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Abstract: This article presents the results of a current study, which uses the method of Indicators
of Hydrologic Alternation (IHA), to assess the hydrologic alteration downstream of the Ba River
caused by a reservoir system upstream. A “natural period” (1977-1994) was chosen as the base period
to compare with the “regulated period” (1996-2014), using 32 IHA parameters. The results show that
the reservoir system has made decrease in maximum daily flows but had a negative impact on the
hydrologic regime in the dry season at Cung Son station. Within the regulated period, there were
increases in downstream flows during the flood season in November, December and decreases in the
mean annual 1-,3-,7-day maximum flow. The mean annual 1-day minimum flow decreased by 17%
and low pulse counts flow increased by 57%. In contrast, the Hinh River’s reservoir had a positive
impact on the dry season flow downstream at the position in front of Dong Cam weir.

Keywords: Ba River, the reservoir, hydrologic regime, Indicators of Hydrologic Alternation (IHA).



