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Abstract: The Heihe River is the second largest inland river in China, and plays vital roles in sustainable societal and
economi¢ development in northwestern China. The water conservation forest, located on Qilian Mountain where the source of
the Heihe River is located, provides a clean water resource. When analyzing ecohydrology, the chemical characteristics of
forests are important for understanding mechanisms of water purification. Therefore, in this study, we focus on the chemical
effects of forests on water quality. We selected the Tianlaochi catchment, which is located in the upper reaches of the Heihe
River on Qilian Mountain, as our study area. After rainfall events, we collected samples of rainfall, through fall, stemflow,
and litter seepage. lon mass concentrations and pH values were measured for each of these components. The 12 ionic species
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Cd*. The results showed that the pH value of the rainfall was 7.74, and low absolute ionic mass concentrations in the
precipitation were low, the most abundant ion being NO; with a mass concentration of 1.1111 mg/L, and the least abundant
being Na"with a mass concentration of 0.0108 mg/L. With respect to that of rainfall, the pH values of through-fall from
Qinghai spruce ( Picea crassifolia) and Qilian juniper ( Sabina przewalskii) forests decreased to 7.34 and 7.50 respectively.
The P. crassifolia forest canopy could increase the mass concentration of NH; , while the S. przewalskii forest canopy showed
the opposite effect. The canopies of both species could reduce NO; and Cu** and increase concentrations of other ions. With
respect to that of through-fall, the pH values of stemflow from P. crassifolia and S. przewalskii forests increased to 7:42 and
7.72 respectively, and anionic species increased in both types. All cationic species in the litter seepage from S. przewalskii
forest decreased, but for P. crassifolia forest stemflow, the mass concentrations of Ca® K" Mg, and Na'decreased, and
Cu® and NH; increased. With respect to that of through-fall, the pH values of litter seepage in P. erassifolia and S.
przewalskii forests increased to 7.54 and 7.59 respectively, and all anionic species in the litter seepage fromboth types of
forest increased. In litter seepage from P. crassifolia, all cationic species decreased. In litter seepage from S. przewalskii
forests, the mass concentrations of Ca’*, K", and Mg™ increased, and NH], Na*, and Cu®decreased. In addition, Pb*

and Cd* were not detected in all the water samples, and Zn** was only detected in the stemflow of-the P. crassifolia forest.

Key Words: Picea crassifolia; Sabina przewalskii; through-fall; stemflow; litter seepage; ecohydrology
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Table 1  Essential information of sample area

e Wi/ (2) /(o) i/ m B/ (Fk/km?) HBEAE/ % L NTIESAC 5
Vegetation types Slope Aspect Height Density Canopy density Leaf area index
Ty

H,@A*‘; o 10 354 13.9 1133 48.13 1.57
Picea crassifolia

AR BT

32 200 6.8 270 46.39 1.31

Sabina przewalskii

2.2 CREEIEW
2.2.1  MRANITRIES 5 IR AR
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oH 2 em BB KSR 8E 5T T — B BT 1 m 2247 TR, W5 SRV i 0 4 S8 b i A — JE1 2 U A
PRI IR EUEAER T b 7ESRHE T omd AR TR TR iR AR
223 MhBEAKRE

G SIMCER PRRIAR A3 SRR A T4 400, 25 B b T AR 53, SRy 7 Lk S8 1l %o A a2 K D00 2 52 e PR 7 %
TR, FE 45 20385 TR SRR — O B8 B SRR A K 60 H 98 0 [ 2 76 LA 19 em, 85 10 em FI%5.0 PVC T,
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Table 2 Diameter class and information of model tree

HG K2 Picea crassifolia AR [FH Sabina przewalskii
#%/cm
Diameter class W/ m Mi4%/cm LM/ m B EE/m Ha#%/ cm LR/ m
Height of tree DBH Crown diameter Height of tree DBH Crown diameter
4—10 6.9 7.80 2.40 3.8 7.17 2.35
10—15 8.5 12.90 3.45 6.6 12.74 2.87
15—20 15.2 18.31 3.50 9 16.88 3.25
20—25 16.7 22.13 3.65 9.5 20.96 3.45
>25 18.4 31.05 4.45 10.3 33.76 5.2

2.3 KFEEPAMRAE

FE 2015 AF LI ] 0 21 6 L i B K IR B R S (3R 3) , REfE RIS R A PR AN R, 2E 3 7
B TR FARG 7K BRI EAS SO 6 R 3ET 42 ARSI T 08T, IREERT S5 4 Dl RO RN | 28 i35 FR A%
FAE ARG B KRR P K BETR A BUCELAR 10 em AT 1 1, B78 60 HIERT, SRAERT , K R AL A ) F
FRAEK PRI 3 i, PR KRR 3 35 B R A /KRR 21 8 ACRAERE N BERI A 4°C TKFR IR AT .

®3 HAKWIBRRFENER
Table 3 Rainfall and through fall of typical forests

H 1 FHF A2 Picea crassifolia FB%E R Sabina przewalskii

Date AN Rainfall/mm B Through fall/mm MAM Rainfall/mm EZ vl Through fall/mm
2015-07-08 40.50 32.97 44.38 37.67
2015-08-02 21.50 18.02 11.98 8.42
2015-08-03 16.00 6.57 21.07 17.68
2015-08-13 30.27 26.71 31.90 28.25
2015-08-27 9.98 6.51 9.42 6.62
2015-09-03 10.22 7.94 11.65 9.07

2.4 KBRS
2.4.1 pH {HIE

pH A ] OAKTON Bench 2700 Series #E4 T %E , Wl & 7 vk iy FIRB S7KOR Bt e it , UK FERE BEbR e Uk 3
B KB ABEARZ F K FE B A B R B, R B K Ve FH IR AR Tk 4, il FH AR KRR VG 3 0
Jei g HL A A B TBORFE IR 2 b | R diche e e e UL,
242 BEFE

K*.Ca* Na* Mg™ NH; NO; .SO> F1 CI" F Thermo Scientific"™ Dionex™™ ICS- 1100 & F 5% % , Jo ks
PR R B K e T, AR B Al K TR 12 hy AT KRR 0.22 wm 7K R IER L IE , SR 5 55 ARE &
B R TR, RGO A sh XK EESEAT I E , M A 3 K, BOEBIME, Cu™  Zn®  PH* I Cd™
Thermo Scientific'™ iCE™ 3300 JiiFWSOGIEASCIIE o FH 2k 8 F5 I A R I A i) A ot A 7000 2, T 5 o 550
3K IBCFHIME

3 ER59M

3.1 pH1HE

T X AR pH {E R 7.74, 26t (B 1), =2 MBS W pH (EIE/N TN, 43518 7.34 F
7.50 , AP FP ARG 56 2 A0 BRI pH (B AVEF , 25 A2 MR )2 X5 R T %) P L AR 08 T B A 5 2 A2 N IR A
T2 pH (EA3 0 7.42 F17.72, 5555 WA LG, pH (B394 7 817 | 2 BH AP (R0 TG $2 71 2838 1R pH
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R R EMICN  Ca® >K>" Mg™ > Na*> NH;>Cu™ S5 28E A L, BT A7 BH B 7 i R A FR AR, Ca™ |
K* Mg® NH} Na"Fl Cu® 43 BIFEAK T 44.61% [77.51% 74.21% .20.35% .93.66% Fl 24.84% ; % B M1k 175
7K BH S B R BE S BRI < Ca™ >KT> Mg™ >Na* >Cu® >NH; , 5 RMIR TR WAL, 23S K %4
BH B35 2537 R AH LU BT i R B AT A, Ca® (K Mg™ \NH (Na" 1 Cu® 735l FA% 1 2.89% ,21.33% ,19.74%
72.18% 13.74%H1 6% ; 5 5B W A0 L, BAARE A  Ca™ KT A1 Mg™ vk B T+, 209 K 121.75% . 75.9%
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Table 4 Content of kation among different spatial levels of typical forests

FHES T g FHIF B K Picea crassifolia 3% 1M1 Sabina praewalskii

Kation/ Rainfall HiBW R e Bk FIET W Bk

(mg/L) Through fall Stemflow Litter seepage Through fall Stemflow Litter seepage
K* 0.1402 1.0075 0.0364 0.7926 0.8225 0.1850 1.4468
Ca?* 0.5011 2.1898 1.2726 2.1266 0.9016 0.4994 1.9993
Mg* 0.1008 0.5653 0.1575 0.4537 0.6416 0.1655 0.6952
NHj 0.0638 0.0719 0.2198 0.0200 0.0344 0.0274 0.0072
Na* 0.0108 0.2903 0.0000 0.2504 1.1946 0.0757 0.4898
Cu** 0.0341 0.0300 0.0334 0.0282 0.0322 0.0242 0.0289
Zn** 0 0 0.0099 0 0 0 0
Pbh** 0 0 0 0 0 0 0
Cd* 0 0 0 0 0 0 0

33 HET

FF B 76 SRR A 21 0 v B BB VR B AN 5 BT, BF S 1 e AR I b 5 2 R B v 24K R - NOS >S07 >
Cl™, =255 35 F H BA B 7 B vk B i 2K . SO >C >NO; , SARANR A L, NO; R E T T 66.55%,
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Fig.2 Change of kation among different components in typical forests
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NO; .SO; Fl Cl" F+i& T 53.17% 127.04% 1 7.45% ; = K2R #E 7K H NO; (SO Fl CUFH T 1.88% ,30.39% Fll
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Table 5 Content of anion among different spatial levels of typical forests

PHES AT HF A2 Picea crassifolia AR [FFH Sabina przewalskii
Kation/ o' BN BT Bk FiB W Bk
(mg/L) Through fall Stemflow Litter seepage Through fall Stemflow Litter seepage
NO3 1.1111 0.3717 1.0621 0.3787 0.3301 0.5056 0.4117
SO%{ 1.0551 5.2498 56.2053 6.8451 2.2026 5.0007 58.2340
Cl™ 0.4545 1.8722 20.2431 4.2832 3.1809 3.4178 71.6623
20 70
60 - I
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Fig.3 Change of anion among different components in typical forests
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P Na™ o R 5 1A MR 5 0, 3X R BH AT 56 2 2 A I R 2 1 Na*  Na™ By ok A i i B, I8 N 3 ok 76 23 J5 HE Na ™
FT R BN, NH, S22 A K () 5 28 3R 0, IF 5T 3 WITE LA S0 nT 9 W s e ) 2 1 28 4
1717 R AR A AR P 50 DR B R 238 R P N FAER, Iz A2 5508 T H N /DN 3, 36 v B % PR Ay i e g
FIAGSEZ X NH; AV ERN  SMRANR A NH; /D] 25l 20 B W NH; 360, 2 BRI, Cu® MELLTR R
{EL5 Wl B [ 0 78 P RIAAR A3 285 TN B s/, A2 B AR A e 2 LL IR RS R, B = A2 S J2 X Cu™ A R o
BIMEAT T A

LB A L, B 2 A2 TAR TR Cu™ FIUNHG RN T4, WA A A2 0 o BH s 7 Bl i ok B 38 4
I F R, Ca™ Mg K* I Na* T [ il RERL D Ry WAl Mo RIS , X 8 A Sl e B E R . S M2
T NHG B v B T a7, 3% ] BB P s A2 F2 B340 AR AE 0 5 DX BRI 3 Rl B 3 A BT 5K, PR P e 88, 1 I
ZW A=A, AN ETER NH, , S 8O T &, BRI TR NH R RE T RS2 R A 43
AT PR RN ZS SR BN T BB A A= 0 i AR R NHG 5 T W B s AR B NHG 6
IR, Cu® Sy WM RM & SE 20, B L BIAAAS TR T D Cu™ AR, A2 TR R AR Cu™ & i T, (E e
BN, T RIS R AR T3 Cu™ I AN , [R]B A5 35043 T DT R A T AR 3 h BT 8, Zn™ ME LU O AN
S FEBTAREAR T, R AE s A2 TR AR Zn™ | X 1T B S = A2 T IR 4L 1 bt R 1Y
Zn™ T8l

5 SR BRNA B, 2 A2 R 7K 45 BH B 7 o B vk 35 5 R Bk e T (B AA B K KL Ca™ AT Mg™ ot it vk B
Ths , NHy  Na™ Fl Co®™ IR B IRME . sAZMEK T Ca® Mg® K1 Na® N[ n] BEJ& i Tl v 40 % B85 1 i) e
B P, W RORR A3 H NHL A9 AT T 2 PR A A v 0+ B A A 0 B4 N WSR2 4 A LS i
Cu™ 5 W B 11 2, BT LAKE 2 AZ R R b B vl B 38 R e IR 28 7K b K Ca™ I Mig™ B et Wk B 57, T g
SRR R AR 95 P16 ol B PR D ) KT L Ca™ i Mg™

RO 7 NOS Fl SOT vk BE JEAAH S, C1 R W R, WK P B R RS RS s
2 AR X U ER B AE . NOS 78 P Fh bR 43 25 375 T HP o o R 38 A A1, = B2 2 T AL 20T LA A 4 A A F
H, RIS 23 NO; DA &R HNO, FIE AEE T K, S Wi i T W MOR I TET B, Nt T HNO3 945 %, M
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KRR T BRE A 2R o A TOHLAL, B = A4 T AR B 2 BT L= AR 1 NO; 382, il LAk &2
FARINEE K, T R T R 2 2R /0 | D NOS Fe 2838 R A /INIE B 1 T, R IR B MRAN R K, =T
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(1) KEFM IR ZREK pH YIM(E R 7.74, 08 | Bk b s 46 X6 o Bk B 41K

(2) FHF AL AR E B2 A B R pH EAVER, =2 MO 2 X NH; A T AR, B AR O 2 0
NH; A BEASVER , R Z X NO; Fl Cu™ A BRARVE R, X H B B s v Y 3R T =R
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(4) BLARUMRA AL K AT P T 28 B T pH (ERIVERT , 5 288 W AH LU, PR A MRS Al 25 K b 9 8 B s Wk B2 3 A
Fhs e BEATAL K R CL A SOT 53 T, 5 A2 A1 35 7K 45 PR 2445 FAIC, R A 7 7K Ca™ (K™ Al
Mg i B T, NH (Na™ il Cu®™ JlE R TR,

(5) TERERFAREA T PH> 1 CA> BIARK T Zo* UUAE B2 TR A H
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