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Influence of Ecological Restoration of Riparian Zone on Water Quality of

Zhuanhe River in Beijing

LI Wan, ZHANG Na, WU Fang-fang
(College of Resources and Environment, Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The ecological effects of restoration of flood lands and banks in the Zhuanhe River of Beijing are discussed. From July to
September in 2009, water samples were periodically collected in the 13 chosen sample sites, and the concentrations of nutrients and dissolved
oxygen (DO) were measured and analyzed. The results showed that there were obvious seasonal variations in the concentrations of ammonia
nitrogen (NH, -N), nitrate nitrogen (NO, -N), total phosphorus (TP), and DO in the Zhuanhe River. The increase of domestic sewage
with rising water consumption in mid and late July and early August resulted in the great increase of NH, -N and TP concentrations. The
NO, -N concentration was controlled by the seasonal variations of precipitation and surface runoff. In the higher precipitation seasons, it
depended on the interval time between two rainfalls just before the sample; in the lower precipitation seasons, it depended on the time from
last rainfall or the interval time between two rainfalls just before the sample. DO concentration was due to the relationship between oxygen
release in photosynthesis and oxygen consumption in decomposition of organic matter in the river, which was controlled by phenological
periods of hydrophytes. It also served to slight changes of NO, -N and NH, -N concentration. As a whole, the Zhuanhe River was not
eutrophicated, but reducing the concentration of NH, -N in early August and that of NO, -N in the wet seasons was still the key to improve
water quality. The NO, -N and NH, -N concentrations were lower where the amount of hydrophytes was relatively large. In the growing
seasons, the stronger growth and larger coverage of hydrophytes led to the lower TP and higher DO concentration in the river; while in the late
growing period, much more litters contributed to the higher TP and lower DO concentration. In both periods, Calamus affected more than
Scirpus tabernaemontani. Concentrations of NO, -N, NH, -N and TP near vertical cement banks were generally higher than those near stone
banks blended with clay. The curved river bank could enhance the DO concentration, and reduce the NO, -N and NH, -N concentrations
within a certain range. Moreover, land use types surrounding the river also greatly affected the water quality. In brief, besides human
activities, such factors as existence, type, abundance and biomass of hydrophytes, bank material, and shape of river banks (curved or
straight) had great effects on water quality in the Zhuanhe River.
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Table 1  Description for riparian zone section of the Zhuanhe River
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Fig. 1

Seasonal variations of dissolved oxygen concentration

for sampled riparian zone sections in the Zhuanhe River of Beijing
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Fig.2 Seasonal variations of ammonia nitrogen concentration

for sampled riparian zone sections in the Zhuanhe River of Beijing
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Fig.3  Seasonal variations of nitrate nitrogen concentration

for sampled riparian zone sections in the Zhuanhe River of Beijing
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sampled riparian zone sections in the Zhuanhe River of Beijing
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section in the Zhuanhe River of Beijing

556 ~ 11 5 R FE 21 A ) B8 B H2 A R0 A
FUEFEAL K b i) NH, -N F1 NO,; -N. ‘Efi1& k1
MR R B s 1 A S AR A R T & R A o i A
FVETH | Tk LE 134 AR W mT o3 ik L A 2 R0 A BIL TS G
Pplo® . B, 56 ~ 11 5 R KE S B9 NH, -N Al
NO, -N ¥ B 76 R 2 B 3 fe A1

ET7~8 H LAIEY A K S A 25 1 ~4
SORBE S TP Wk A g KN 6 ~
11 SRR R E . TAE 9 HAEYE KK, H
6 ~ 11 5K AE S A AR Y H BLER FORG 25 Bl 35 A A
T W B 43 A — S Tl A TR BT U P, TP MR B AR
1 ~4 SRS B EE. NHESE 8 Mo 5 RAet
BB A Y m AR £ TP R E
e 8 H LA EAG, Mire 9 H T A& .



86 2 5

B % 32 %

55 SORBES G 1 ~ 4 SR EE A B RLBOR
FAL, KA D AN TR Z A AE T8 AL T ]
A Rb . BRR S il IR AR R % K T B U 2R K A
A2 8 58 B 19 () A A AT o K (AR 38 1) T ARURI R 2
BF ], DT AT 2 — 7 ¥ PN 2 5 T 3 DO VR 2 i
ARSI NH, -N Fl NO, -N Hy#e JiE .

553 4LAUERE 12 A 13 SR BE AT S E AT KR B
R SABy A L, KRR e R B, (E R K
. ERIREES T AP I AMe A BA, AT
g (AN o WDk MIVEAC) B AR, TR 12 5
SRS IR AR A7 7R AR T T K B HE AT
TEHL. R, X I E 2 12 A1 13 5 2R EE &S NH, -N Al
TP W . AR EERE TRERS, WAL
AR R B 12 B 13 5 SR RE S NO, -N Wk
A 2 AN R O AR TR G K T R X 2 AR
PR T T 0T I A i 5 T 0 B AR T 32 3 U A
K HUF- B A KSR Y. SR, IE R A0
BhATE X KRB P BRI EL, DO e B IR 285

Al UL A T KA R R A E E
A N 280 8l X A — B (a3 3 DO NH, -N |
NO;-N Fl TP # ¥k i B A 5K 5200

3 itig

JRUE SR B — 22 890 A5 2548 51 % it Aty S 6k K Joi e
R E TAEH B e ERDER A SR K.
A o B 2 S O T BAR AR — i R
S FIN L5 ) A 800G 7K BT B VA R T A R R N R
1652 I 0B B L 4. AR 0T AT 45 4 T, K AR R
Py [ R AT LAAG 250 W WSRO AT 5 4 G R A
B RE W7 Lk PR T AR T 3 O A AR Y T R R AR
R R T A RV 1 SRR I i T R R
(7] o 5 B — S A R R TRV Ay K AL R 1 8 Ak A i
S s 78 A HUSE 1 0 TR B 35 B8 U 1 /9 L
1], DT A B2 0 1) 2B A7 3R AR BT 2 (0 37 B . 6 ) it
BRI, X G TR B A A BT LA B S i
BVE B AE AR A OR O — A 45 1) U vk B [l T 1Y
KRBT, KT BRK R B A AR BT I o B
IR S o e A (DN ) I /X = & N )
DO % .

] A A8 S T i A AR K — B 43 2 X g 5
3 v M 22 1] B R A 2% v B AL A AR I B A B
2 vl W] A R AR BR ok 8T R 30 M SR AR U Y A
A5 RT3 ) b 2R AR R O IR IR 4 R
GNP =i U e B NS Gl N S Y A A i )

T] 2 4 2 ot O R R AR LR AR . X
S AR 5 R 5 58 A Vo] B % oy 9 08 R RO B DR
Pz —. SR, 32 7K 301 A0 b 3 42 3 A0 AR 1A 2 33 Al Ut
BT NO, -N e B = i 222 I, T P AIKN O, -N
R VR B SR B s Y B i ) B R 2 —. ARl B AR
T] P % v A BIF 5T 4 SR SR R e O R 3
Hb R A AT AR 2800 A R 4 h s A R 1l v b 3
TR A BRI | DT 2 I b & 8 A 0 % ot ok
KT AR T, 92 ity &5 ) PR 281 0 P A s 4 B
RIBHFRIE K. T RUF X — 83, IF LA
5 R 1) A 2 el 10 4K P AR, BB M O g A AR A
oL b 3 A5 30 A 2 YT R A S 8 TR KO, DA L AR [
Tl G AL (L SE R BE A i S R R o R SR )
() T BE 22 5.

4 Hit

(1)db 5t % NH, -N  NO,; -N TP il DO ¥k
FEAAER W B 0y = A, 78 e RAE IS K B3
KK)7 AP FAaE 8 A A1, NH, -N I TP (¥ ik fE
ARRIGIN. NO, -N 1y ¥ B 32 B 32 [ 7 Al it 3% 72
Ui 2 AR A I B 5 E R R A 1 2R Y NO, -N
W F B TR AEFT 2 YRR T AY 8] B S ) 5 7 R
W AR T, NO, -N MR e T Lk B Y
i Ii) g SR A T 2 YR A R Y 1) B B L. DO ik B e
THA A MAERZ MR, EEZKAM
PR A KT E]. DO W B T AR L X NO, -N
FIUNH, -N MIH K R HATH MIH. TP NH, -N Fl
NO, -N ¥ B2 (1 55 W (. DO ¥R FE 19 45 18 43 31 3 B AE
THHR a8 H LA, 8 AR A M7 H LA, &
kUt e IR A TE s E SRk, 7 ~9 A TP
WP LR AR NH, -N R EAAE 7 AP A% 8 A
) A b 3 K PR B i A E (GB 3838-2002) Hr I
FEK AR e BRAA  (HFF S AR 1A H 5 Br 7 H
TAIAh, HE i E] NO, -N e B R A s A T A
1 f) DO Mk EEAR T I 2R K AR bR HERR (. IR, R e
SRR, TE 7 ~9 H AN [R) st [) B 1) B 45 6 42 fn H
FRARA T, Hodr B K 8 H LRI % NH, -N ¥R B i
FKH NO, -N ¥ B J2 B 9 o 4%

(2)db 5L #E 3 NH, -N  NO,; -N TP fil DO 19 ¥k
JE 516 52 I BT A 5 R R AR AT A Sk B I8 X G
F. X T A ORI R B TG K AR AR ) K
A AR A/ BT R E KCAE R ) A X8R 22 BT
HeRb R H NOS-N FIl NH, -N B9 E R, 4K



14 ZRG0A AL AR A A A

BE

X VAT 7K 5 B 5 T 87

IWE 2= K AR AR AR I O A 4 5 B ORI TP
e BB, DO e B2 0wy 5 T A A2 ORI, A g Wy
Z T TP R B S, DO W R AR, FE X I
B LKA R 2 m BB R, B KRR 1 NH, -
TP A1 NO, -N ¥R B30 oA B + Je L9 R . il
AR 5 AT 7E — 5 Y1 B A 32 R TR DO ¥k BB T B IR
NH, -N fl NO; -N ¥ JE. 55 Ab, ] 7445 J& 30 0 £ Hb
A 75 2T 3 7K o AT B R i i B AR T 5 0K
F R 23 2 S e NH-N FD TP VR L
Ji) 320 30 % 614 B g R B 4 S T R U 2 I ) ]
B NO; -N #e . R mT WL B e 8 K B 32 22 I
ECMR. BRONZETE S Z A K A A A TG 2

R ZFERIA YR PR A RE R B X R

168 52 il 4 S A ek 7 Xk K B A S L 9 R

I 7K Y 728 S A B e + i i e BB i, Bk 1K

JB 5 T 7K A= A A0 % 7K JBE ) 52 i) D) s 2 45 i 2 4k

SE LK

[ 1] OGregory SV, Swanson F J, Mckee W A, et al. An ecosystem
perspective of riparian zones [ J]. Bioscience, 1991, 41. 540-
551.

[ 2] Naiman R J. Watershed Management: Balancing Sustainability
and Environmental Change [ M ]. New York : Springer Verlag,
1992. 542.

[3] Marte. iR EE S ST Ra S, MHASYM,
2001, 12(6) : 951-954.

[ 4] Forman R, Godron M. 3. ¥ 27 4. smtMAE%(M]. 4t
oy ﬂ;amﬁmt,mo. 20-75.

[5] King R S, Baker M E, Whigham D F, et al. Spatial
considerations for linking watershed land cover to ecological
indicators in streams [ J ]. Ecological Applications, 2005, 15
(1):137-153.

[ 61 EPRL, TLm, BeEF, 45, st 4 i K i 0 2% i A1
THALMEI[T]. WA B4, 2007, 18(11) :2611-2617.

[7] Petersen R C Jr. The RCE: A riparian, channel, and
environmental inventory of small streams in the agriculture
landscape[ J]. Freshwater Biology, 1992, 27. 295-306.

[ 8] HEIRET, XUAEE, BEREY. A 25 U 28 wialy 4 1 B R A0 5
[J]. AKR¥IEL K THE%HR, 2006, 17(2) :63-67.

[ 9] Lowrance R R, Todd R L, Asmussen L E. Waterborne nutrient
budgets for the riparian zone of an agricultural watershed [ J].
Agriculture, Ecosystems & Environment, 1983, 10 371-384.

[10] Schultz R C, Isenhart T M, Simpkins W W, et al. Design and

placement of a multi-species riparian buffer strip system [ J].

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Agroforesty Systems, 1995, 29; 201-227.

Peterjohn W T, Correll D L. Nutrient dynamics in an agricultural
watershed ; observations on the role of a riparian forest [ J ].
Ecology, 1984, 65 1466-1475.

ORI, R, TRk I R S8 ey XAl TR TS g
NH, -N, TN fW o (1], B O R 2% 2% 4z, 2004, 33
(2):93-97.

Gorsevski PV, Boll J, Gomezdelcampo E, et al. Dynamic
riparian buffer widths from potential non-point source pollution
areas in forested watersheds [ J ]. Forest Ecology and
Management, 2008, 256 ;. 664-674.

Weller D E, Jordan T E, Correll D L. Heuristic models for
material discharge from landscapes with riparian buffers [ ] ].
Ecological Applications, 1998, 8(4); 1156-1169.

Polyakov V, Fares A, Ryder M H. Precision riparian buffers for
the control of nonpoint source pollutant loading into surface
water; A review[J]. Environmental Reviews, 2005, 13; 129-
144.

Lee P, Smyth C, Boutin S. Quantitative review of riparian buffer
width guidelines from Canada and the United States [ J].
Environmental Management, 2004, 70; 165-180.

Trimble G R, Sartz R S. How far from a stream should a logging
road be located[ J]. Forest, 1957, 55. 339-341.

Herron N F, Hairsine P B. A scheme for evaluating the
effectiveness of riparian zones in reducing overland flow to streams
[ J]. Australian Journal of Soil Research, 1998, 36:
683-698.

Volpi J A. A landscape ecology approach to functionality-based
riparian classification and land-use planning [ D]. Kent State
University, 2003.

B, INE. MBASREE RS EMIM]. U SEH
AL, 2009, 137-180.

HWER, HAEE, M. OE A S R —— A T
PR[M]. dbat. EPEVMIJW@M&H 2009. 149-155.
E 21 ARG PG, U RSB TR,
WA S BEE T IM]. b at: #h & B 2% 30K AL,
2008. 256-258.

SRRURG, 25 A, G, IR A A b K B R A S I RE S
BT RE)]. Zzﬂk%ﬁﬂi%éf&, 2007, 26 (34 F)) .
459-464.

W [ EB/OL]. http://baike. baidu. com/view/369031. htm,
2007-08-07.

i, RHERA AL AT ITEE (M) JERt: T ER AL B
H AL, 2000. 130-133.

FIF, RMER, XIFE. xS K AR R R 5 90k
[J]. Wi, 2006, 41(1) : 56-57.





