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Impacts of forest vegetation on water environment of the Jinshui River Basin in
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Abstract: As a case study of area in the Jinshui River basin of the upper Han River, the impacts of forest vegetation on
water environment were investigated. The water conservation volumes were calculated by using the annual rainfall, crown
cover interception rate and areas of different forest types. The effects of the forest ecosystem on water quality were
determined by monitoring and comparing the water quality of rainfall, litter layer water, soil layer water and river water in
the river outlet for the broad-leaf forest ecosystem of the basin. The results indicated that (1) the annual conserved water
volumes through the forest ecosystem of the Jinshui River basin was about 466.79 x 10° m’. (2) The pH values could be
regulated by the broad-leaf forest ecosystem of the basin, which alleviated the rain acidity. Similarly, the physico-chemical
concentrations of rainfall, including TDS, COD,,, HCO,, SO,, Cl, NO,, NH,-N, NO,-N, PO,-P, TDP, As, Ba, Cr,
Na, Pb, Fe, K, Mn, V and Zn, were reduced, and hence the water quality was purified. (3) The sources of matter in the
river water were different based on the assessment for the water quality in different water layers. Thus, the study provided a
reference for the management and construction for the water source area of the Middle Route of South-to-North Water

Transfer Project, China.
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1.2.2 FEmaTT

K H YSI 6920 21 Z T RE/K Bl E (X BA M E pH H BT (EC) |G A#PEE & (TDS) (& A (NH,-N) Al
TERRERA(NO,-N) S MEIR . BUCRHEZ MU E R IE . 75, TERAF IR F € J7 0 8 EAR AR ER
(HCO;) ™,

VAL HORE ST [ SE B0 2 B R AT . SR E AR eI k" 2R SL 0 = A
F R PR ELTE S (COD,,, ) \ VB B (T-Hard ) | IEBERRER (PO, -P) FlLE VA MR (TDP) 4 MMEdR. SR DX-120 £
BT EIE{(DIONEX, USA) Jli5EmBRIRE ¥ (SO,) (B ¥ (Cl) FIfEERAR B 5 (NO, ) , Al FR 2351 24 0. 10
0.04 mg/L F10. 10 mg/L, RFAHEFEE FE AR HGIE (ICP-AES, USA) & M B TR Fe K,
Mg . Mn As.Ba.Ca.Cr.Na ,Pb.Sb.Sr.Zn.V.Se fil Si K& &E. FAtn#EY R (SRM, SPEX CertiPrep, Inc, USA)
Xof U 5 7 ¥ 1 VAR BE AT SRR, 45 SRR B 7 A B AT 5, IR 96.38% (Na) —105. 44 % (Si) Z[H],

HTWNREE, DL BRI EENE 3 K, BOFIE . SR B MR FGE TR SPSS 13.0 5E AL
1.2.3 JKIEEFFRIEE TE

FMABRGUKEIRIT BRI LR B 5 SR K R . " 2 A (s
AIZ) SRR S R &k R KRR, B AR,
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XA, W B KM FRAOK IR R IR R (m®) s P MBS XM AE R T & (mm) 5 S, 56 @ ZEARMREALY
TR (hm®) 51058 @ RGBTSR B 3R .

AR BRMAES RGUKFEFEERFBERFHRAES ARG EBBEW RS ARSI RERKEREE,
EIRARYE DA XS 25 P AR S B A BE W 7K B R S5 /K U5 AR B, 1] P 3 T 2 el 2 P e 8 B TR K 2 AR 3 R K
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Table 1 Area and crown cover interception rate of different forest types on the rainfall

v 'S IJ-I
o H i e o4k AT HA R
Conifer-broadleaf . Alpine arrow
Items Broad-leaved forest ) Conifer forest Shrub forest
mixed forest bamboo forest
FRAKTIFH Forest area/hm? 14837 34450 638 14268 6177
#5% B8 & Interception rate/% 31.2 27.8 29.9 21.6 19.6
2 GRIW

2.1 JKIFERFFRIITHREER
AR R ARAIEEL, AR R T SR RS E S RERNKRFRFE (R 2).
£2 SRATE EBFHESREARR SRR

Table 2 Water conservation of forest ecosystem in upper reaches of the Jinshui River

L R =l \ 7K
5 A AR gy WU g gy TREARE
Broad-leaved  Conifer-broadleaf K Alpine arrow Total annual
Items K Conifer forest Shrub forest Total K
forest mixed forest bamboo forest rainfall

KA SRR/ ( x10°m? )
Volume of annual water 92.20 224.66 4.04 101.04 44.86 466.79 635.60
conservation/ ( x 10° m®)

2.2 JKJRWEIZE R
2.2.1 YrE{FIRREE
LB RS MK FEYEE K IR KR Rk BB 22 8 AR E (£ 3) , AT RAE H, REFEK
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WY& ZEKE pH EIRME, P ESHIN 6.2 F16.4, ¥ 2 IR, B H B R bF KRR [ 2K FER
#E6.5—8.5 MEH. RIMKEIHEWZEKZ)E, EC Al T-Hard H7E + 3R ZHK H HER K, 70510
219.18uS/cm Fll 1. 16mmol/L, TDS HCO, 1 SO, )& B 154 /2 BB /K o B A A 19 22t 3, 72 R Rk
HEBR, B MEYEE &R T EDRRE K HETE, SORFER K & &, mAEH 0
IR EENH B . CLER K RSB, O 40. 13mg/L, HRBRFER N IKIZ I 5 i NO,7E 3%
JR K S B R R, O 15. 8mg/L, HRBTE R MK PR & B9 5. 78mg/L, CODy, K& BAEA: %4912 9T
SE{HRCK, 7y 45. 38mg/L; YR HR IR B & 8, T AE H DK AP & B/, b 2. 51mg/Le RAFEK
HE) CODy, & B2 H i DRI & B0 3. 45 A%, DK o ) 2 BB ) I b Rk IR B i i 1 287K
Pt (2mg/L) 9 25.5% o

®3 BKEHWELFIERENE

Table 3 Values of physicochemical parameters of different water samples

JKBE Water samples - EC DS  CODy, HCO, S0, cl NO, T-Hard
/(wS/cem) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mmol/L)
KK 448 Mean 6.2 156.67 486.67  8.66  331.84 26.46  40.13  5.78 0.53
Rainfall J%£S.D 0.3 58.16 689.43  7.41  434.79 14.72 82.95  1.74 0.11
HivEHIIZEK F-H4fH Mean 6.4 175.83  114.17 45.38 49.41 6.03 6.07  2.12 1.15
Litter layer water J%£S.D 0.8 53.02  34.63 28.84 9.84  2.56 .72 3.14 1.00
THEREK SEHJ{E Mean 6.8 219.18  142.45 22.90 51.12  16.46 5.20  15.80 1.16
Soil layer water J7 %S.D 0.8 72.82  47.43  11.49 15.26  13.52 3.79  17.30 0.40
H Ak -3 {E Mean 7.7 109.33  71.33  2.51 45.55  14.17 2.28 2.97 0.74
River water outlet 75 2S.D 0.1 23.63 15.70 0.83 12.28 0.87 0.47 1.45 0.28

2.2.2 EFERIEE

BEFY) I NH,-N NO,-N . PO,-P il TDP 7 £ B ZH & EWE 2 fi/n. NH,-N.PO,-P il TDP #£45 /27K
Ferp AR AR ka3, B A KSR K B DK, HOF 3 & BRI B, 28 RREK i i KAE 45 0
2.04.1.52.2. 10mg/L, NO,-N 7EMi 7Y EM L EE N & BKKTL R, FFE L EZ K P BB & KE, B
16. 01mg/L, 4 FE 324 FAe ) DA 7k o B9 & B &/, Kkl NH,-N 0. 03 . NO,-N 2. 32, PO,-P 0. 03, TDP
0. 14 mg/L, 3 NO,-N.PO,-P 1 TDP )& & 437 48 t E K M RAK A R & 1 2K Bbn xS & i PR E
(0. 2mg/L) FIXT GBI ALE(E (0. 02 mg/L) ,
2.2.3 FEMEMETTRNEME

B JRKAE P AR TR I E [ IR 3, AEMRE Y 16 FhocEH , RILH 5 AT, 51 #Ek
B LUITTR As Fe K Mn 1 V g 32, HARLAHE R RS K S M E YR G TR S B MBIRKE, £ +
BEESERKRED S ORKPHEER/D. 53 MEAEZL Ba,Ca,Sb.Sr Mg g £ &, Kot R

BENEYZRE —EM, HAE HIRE K 5 5 K E , W7E H DK PR BN S BEH, 53 #2

P Na.Pb 1 Zn 03K ,3 nRERIFEK P& EES , MR 7EH %Y 2 138 R R0, e S 0
KR EEWBEN. 54 FIERZLL Cr fil Se R, HAEMFE FBEE IR S BEMBEYEE KPR,
B 7E R g, Wi E K DA & R BRER. 58 FMIEE Si ARtk AR SREZK B H Ak
BT N BIAR LR

EARRFRIER AR, B ORKHITE Pb.V Hil Se (& & 7078 H B R R KA B R E T 2K FRAR xS
HHE PR EE(0.01, 0.05, 0.01mg/L)60% 212% F1160% . a7k Sb [ & 8K 2. 802mg/L, FEiTAE H 1
FIK AR 0. 005 me/L HIHLAE fH
3 ithig
3.1 XPKIRHSRE R

KPR ES REC BN KL LI E B MK IRRIRX . AR AES RG KR F ST
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Fig.2 Concentrations of nutrient elements in different water samples

P1 RAEK, P2 Wi MIZE7K , P3 L 3JZ7K P4 H DK, T[]

SN 466.79 x10° m* (£ 2) , BRI b i K AR bk A 25 2R 45 A9 /K U5 4E 0 9% 5 & (2397. 2814 x 10° m®)
0.195% ,Z ELILHLIX (297.617 x 10° m®) ) 1.56% ) . o 41 R IR A AR b i 7K T3 37 B f5e Ky 224.. 66 x 10°
m® , R R LUEFATAR, it K R R B HELE SR 3 62, R 92.20 x 10° m’,

HREEREW, RBAKERSE SR SEREKESER 73.44% BRI EE T HAREERK GEFR LK
AR FEH T K AT R RThEE . IR KIERE A FERIEM TR Y 2 B AR g
KINTE. —BIANAITEYEEERSRER R, KRBT HEKER 15%—20% ; Rk HEE KRS T

gk LEREA R, & SRR 25%—30% ", R, S BRI IR E Y R KK IR R SRR AN
(95.34—127.12) x10°m’ , + 2 7K TR T & 2 K (158.90—174.79) x10° m®,
3.2 XK B e

FRARAEZS RGEN PRIK TR B3 W65 BRI A PR SR S5 14 PR A Y 0 2 IR O 38 Jo B b Jo 2544 %% 1)
FR, REARIEK DI FE ML R o BRI BAE 2 N HE : — R B KA
KK i LB 22 B0 R MSORIIE BB AR P , (58 R SR KK Hh Ak 2 0 i 4 URR 25 8 & AR 784k 5 — R ARARAZ AL X
TR BB, KRS RIEAFMES RS, 2 A2 G, BEAER WS 2
To 382 B3 0B R R S H R AR VR, BT DA R K TR SRR D B A R, AR S
RGN R L2 B R , R 9L AR R BV F 7 AL B R A R AL AR B KRB b2 M 5 Bt b
Z R, NTITF K BSR4 SCIFEEHE AR HARCH 32 1 ZRARAE 28 R G0 X0 oK B =2 e
3.2.1 HEEWEX KR RN

KEREKEIHIEWRIG , BEK 53 8570 145 Fh ) B dE AT B PR AE I i A2, B B R B S5 ok, SR BB 19
WM R R AL . TSR E KT pH TR T 0.2, B T MK B EEAEDE T AL
YRV A 0 SR PR T, KR A B AL 2 F A A SR R A W T 5 R S K M B B A .
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Fig.3 Concentrations of dissolved trace elements in different water samples

i MRk 2R TDS \HCO, SO, (CLNO, & B3 B FIE T 3.3.5.7.3.4.5. 6 {5 H1 1.7 £%; &Y% NH,-
N.PO,-P il TDP (& B HIFK T 0.3.0.2 15501 0.3 £%, iy EM MM E TR WEA S IR MHER .
JGZ Na.Pb.Zn Cr fl Se MK WER , K& BB THET 9.54.0.41.0. 11,0.03 /%5501 0. 15 %, FE L, #
YR KRR BEARS] T — &g erER .

F15b,#8%5 EC.COD,,, \T-Hard \NO,-N . %5 f# M B TR As.Fe K. Mn,V Ba,Ca.Sb.Sr Mg Fl Si, £ 1 #
EYEZ G, S IE R TR, TR S TR YR A ML A S AR e
3.2.2  HIEEXKE R

ML EEAES RGP FERAK TS . RFEKEIMEDREHFATEZE, HAH
FHR kA, HIEEN K, pH (HARZETHEF 6. 8, I R FEK MMM R — B BEF . $545 EC,
T-Hard \NO,-N Ba Ca.Sb S il Mg f) W5 #li{& 4 &3 fin , [F] B TDS \HCO, SO, \NO, . Cr il Se F) 5 &t JT 148
e X—MG EZRFE NP A VUR AL — Y S Y3 A 2AVEF TR, NI L ZE K K
e st . C1.NH,-N PO,-P TDP Na Pb I Zn {5 B4k 75 M2 2 )5 4k SEMEAR, T COD,, \As Fe,
K. Mn.V 1 Si B &t i Bk D, A5 K15 23— 20 ik . 31X 2R T R4 B9 93X 4 45 44 0 o A2
HET H K R B iR MRS . PR R, LIRS E SRR K LR R B, 5 RS kA
H.,NH,-N.PO,-P il TDP S E/MH FHT 6.8.7.7 %M1 7.3 %, St i A BBFot 45 R

TEEN K G S BRI )G B RER . EEKXE O ENEKS pHE LA 7.7, 6 H
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FIFKIA G 1 2K BbnifE, Ui T IRV B —E E BB ST . BR Na Pb FI Si S, HoAx I MI{E
IR, 2 N R K 7R S S AR P A R R 3 o 5 RS KA E, K R
F& pH.T-Hard,Ca.Sb.Sr.Mg.Si il Se 4p, HARFEIR A RIFEE 2 T FEEH, R T HEMRAESRGEX K
KES TIREFHEIER . 75—, N&ZKHE& 1722 LB ST LLERT, F 7k & TDS  HCO, S0, .Cl,
NH,-N.PO,-P.TDP Na.Pb fl Zn FE R IE T KX &K, M NO, T-Hard \NO,-N Ba,Ca.Sb.Sr fil Mg FE R
T ,COD,, \As Fe K Mn.V Fil Si EERIETAHEEWZI5M# ,Se A Cr FERIE TR MK+ B
#haro
4 g

(1) &K PR AR AE S R G MK IEAE R S% BBl 466.79 x 10° m®, T 4E R /K BB 73.44% o oo 4
WRTR S Pk b B 7K VR R R B B KR 224166 x 10° m® , ELY 5 LU AT 4K, 4 101,04 x 10° m* 55 3 g i - At
HOKEIRFRE N 92.20 x10° m’

(2) WL A AR AE S RGBSR 1 pH H, S/ K S/K IBRTEIR S

(3) JI i i Ak A 28 R G BE B PR R <R 7K b TDS, COD,,, \HCO, . SO, ,C1,NO, \NH,-N NO,-N,PO,-P,
TDP As.Ba.Cr.Na.Pb.Fe K Mn.V Fl Zn )& & , N5k T /K5 o

(4) PR MRS RGN T KX FEKH T-Hard ,Ca S Sr.Si Se Fl Mg f) & &, — &R B L T i
WK

(5) #EWRI K B TDS HCO, SO, ,C1,NH,-N ,PO,-P . TDP Na.Pb I Zn FERE T KKK, T NO, . T-
Hard \NO,-NBaCa Sb.Sr #l Mg FZRJE T 1.3%,COD,, As Fe K Mn .V FI Si FERIETHIEYIZE K%,
Se il Cr FEERIE T R FFEAKF LIEFE ST
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