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ҹ ̆ ̂MixSIAR̃ȁ ᵝ ԋᾝ ̆ ᵣҬҌ Һ

̆Һ Ҋ̔ ̂DOC̃ҍ ̂POC̃ ᵞ № ̂p<0.05̃̕4

DOCҍ POC ץ ҹҺ̆7 ץ10 ҹҺȂDOCҺ ԍ ̆ ᶛ ᵣ ҹ

̂72%̃> ̂15%̃> C3̂7%̃> ̂6%̃̕POC ᶛ ᵣ ҹ ̂39%̃> ̂34%̃>

̂15%̃> C3̂12%̃Ȃ ᵣ ̂DIC̃ҍ ̂PIC̃ ҉ ̂p>0.05̃̆DICҌ

ᴍ ̆4 ᴍҺ ̂92.7%̃ҍ ֜ ̂7.3%̃ ̆7 ᴍҺ ̂74.1%̃ҍ

ꜚ̂25.9%̃̆10ᴍҺ ҹ ̂71.9%̃ҍ ֜ ̂28.1%̃̕ PIC↕Һ ԍῤ Ȃ ᾝ

№ C̔hl-aҍTN DOC Һ ꜚ ̂R2=0.662, p<0.001̃̕ SDȁTNҍSPM̓̀  POC ̂R2=0.566, 

p<0.05̃̕NH4+-N DIC ̂R2=0.370, p<0.001̃̕TNҍpHṿ PIC ΐ Ḇ ᵬ ̂R2=0.573, 

p<0.05̃Ȃ ҹ῾ҙ ᶫ ᶭ Ȃ 
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role as carbon "sources" or "sinks" in regional carbon cycles. This study investigates Lake Ulansuhai, a terminal lake in northern 

China, to identify the sources of different carbon forms and their influencing factors, using a Bayesian mixing model (MixSIAR) 

and a dual carbon isotope two-end-member mixing model. The results reveal that both dissolved organic carbon (DOC) and 

particulate organic carbon (POC) exhibited a significant north-to-south decreasing concentration gradient (p < 0.05). Temporally, 

phytoplankton were the dominant source of DOC and POC in April, whereas irrigation return flow became the primary contributor 

in July and October. Overall, irrigation return flow accounted for the largest proportion of DOC sources (72%), followed by 

phytoplankton (15%), terrestrial C3 plants (7%), and aquatic plants (6%). For POC, the main contributors were phytoplankton 

(39%) and irrigation return flow (34%), with aquatic plants and terrestrial C3 plants contributing 15% and 12%, respectively. 

Spatially, dissolved inorganic carbon (DIC) and particulate inorganic carbon (PIC) showed no significant variation (p > 0.05). 

However, DIC sources varied markedly across months: soil organic matter (92.7%) and atmospheric exchange (7.3%) dominated 

in April; irrigation return flow (74.1%) and biological activity (25.9%) were primary in July; and irrigation return flow (71.9%) 

and atmospheric exchange (28.1%) prevailed in October. PIC primarily originated from endogenous autogenic precipitation. 

Multiple regression analysis indicated that chlorophyll-a (Chl-a) and total nitrogen (TN) were the principal drivers of DOC 

concentration (RĮ = 0.662, p < 0.001). Secchi depth (SD), TN, and suspended particulate matter (SPM) collectively explained 

POC variation (RĮ = 0.566, p < 0.05). Ammonium nitrogen (NH-N) was the core regulator of DIC concentration (RĮ = 0.370, p 

< 0.001), while both TN and pH exhibited a dual promoting effect on PIC formation (RĮ = 0.573, p < 0.05). These findings provide 

a scientific basis for understanding carbon cycling in terminal lakes of agricultural irrigation areas. 

Keywords: Terminal lakes in irrigation districts; Lake Ulansuhai; Sources of aquatic carbon; Driving mechanisms; Multiple linear 

regression analysis 
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1.1 ‟ 

Ӌ ̂40Á36ǋ~41Á03ǋ N, 108Á43ǋ~108Á57ǋ Ẽ ᵝԍῤ Ӌ ╠ ῤ̆

ῤ Ӟ̆ ῃ Ȃ ҹ293 km2̆ 0.86 

m̆ 2.67 m[24]̆ ҹ2.5~3Ĭ108 m3̆ Ҭ Ṝ̆ 200 mm̆

2000 mm[25]Ȃ 6.8~9.3̆ 2.20 m/s̆‏ ᵞ ҹ-20̆

ҹ 35[26]Ȃ ΐ ҂ ᵣ ̆ ῃ̆ 5 ҉ 6 Ҋ

ȁ9 ҉ 9 Ҭ ȁ10҉ 11҉ ̆ ῀ [44]̆

Һ ȁ ȁ ȁ ȁῇ Ӝ ῀Ӌ ̆ ҹ῀

90%[27]̆ ᶏӋ ҹԅ ῾ҙ Һ ̆ ᵣ Ῑ ΐ

ꜚ Ȃ 

1.2 ғⅎ  

№≢ԍ20234 ȁ7 10 ῤ 12ҩ ̂S1~S12̃Ȃ 6 ῀

1ҩ ᵝ̂C1~C6̃̆ ԅ ῾ Ԋᴆ̆ץḂ

Ӌ ҍ Ȃҹ ԅ Ӌ ῤҌ ץ

Ҍ № ̆ ᵝ № Һ̆ №ҹ ̂S3ȁ

S6ȁS9ȁS12̃ȁ ̂S2ȁS5ȁS8ȁS11̃ҍ ̂S1ȁS4ȁS7ȁS10̃̆ ҩ №≢№

ȁ ȁ ҍ 4 ̂ 1̃ Ȃ 

≠ № ̃ ,WTW Multi 3510̂ת ̂WT̃ ȁ ̂DÕ ȁpH

̆ ̂H̃ ᶏ ת ̆ ̂SD̃Ȃ ╠ ᶏ

3 ᶏ̆ 5L Ә 30ml Ḡ ̆ Parafilm



 

 

Ȃ5׆L Ҭ 500ml ⱴ7~8 ̆ ̂0.45 ɛm̃ ῀

ҬḠ ̆ ԍ Chl-a Ȃ 500ml̆ ԍTN NH4+-N № ̆ Ҭ

ԍTP ̆ῒᵩ ԍ Ҍ ᵝ ῒ ̆

‛ Ḡ № Ȃ ᵣҬChl-aȁTNȁNH4+-NȁTP №ᾣᾣ ̂HJ5352009̃№≢

̆SPM ╠ ₮̆ᶏ CODȂ 

 

1  

Fig.1 Study area and sampling sites 

Ԋᾢ 450~5002 h ̂0.45ɛm̃ 3L ̆

-20Ḡ ̆ ԍPOC PIC ᵝ ̆ 100mL4 Ҋᵞ Ḡ ̆

ԍ DOC DIC ŭ13C ᵝ ȂPOC DOC ῒŭ13C ᵝ №

-ת ᵝ ת ̂iso TOC CUBE-ISOPRIME100̆ ̃ Ȃᶏ ᵝ  Delta V̂ת

Advantagĕ ̃ DICҍPICŭ13C ᵝ ȂDIC ≠ ᵝ ת̂ Delta V Advantagĕ

̃ ṿ ‰̔ NaHCO3 Na2CO3ץ 1̔ 1 ̆ milli-Q Ҍ

̆ ҩ ‰ ҍ ‰ └ ≠̆ └ ‰

DIC ‰Ȃ≠ ҆№ӊѿ ѿ ‰ ̂ >99.9%̃̆

῀12 mL Ҭ̆ ̆ He Ȃ ⱴ῀8 ̆ ԍ ҉70 

ⱴ 45min̆ CO2 ᵣ Ῥ̆≠ GasBench- ᵝ ת ̂GasBench II-Delta V Advantagẽ

֟ CO2 ̆ ҍ ᵝ C ҬPIC Ȃ 
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2.1 ғ  
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2̃ ̆ ҉̆DOC Ҍ № ̂p=0.001̃̆ DOC ̂14.03Ñ1.52 mg/L̃

ԍ ̂7.69Ñ0.38 mg/L̃̆ DOC ҍ ̆ ṿҹ11.29Ñ1.11 mg/L̆

DIC ҉ ̂p=0.366̃̆ ȁ ҍ ṿ№≢ҹ 39.14Ñ7.51 mg/Lȁ34.23Ñ3.98 

mg/Lҍ 28.28Ñ3.67 mg/LȂӋ ̂PC̃ ᵞԍ DC̆ ῒҬ POC № ҹ 3.23~27.63 

mg/L̆ ṿ12.45Ñ1.09 mg/L̆ ҉ ̆ ҉ ⁞ ̂p<0.001̃̆

PIC ԍῒ ҈ ̆ῒ№ ҹ0.01~3.34 mg/L̆ ṿ0.71Ñ0.14 mg/L̆PIC

̂p=0.034̃̆7 ᴍPIC ԍ10̂ 2̃ ̆ ̆҈ҩ PIC ᵞ
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 2 Ӌ ᵣ  

̂ Ҭ Ώ № ̆ Ώ № ; ̃ 

Fig. 2 Spatial and temporal variations of four forms of carbon in the water column of Lake Ulansuhai  

(The capital letters in the figure represent the significance analysis of temporal changes, while the lowercase letters represent the 

difference analysis of spatial changes. The following figures are the same) 

2.2 ғ C/Nғ ᵣ  

DOC/TNPOC/TN№ 5~23ӊ D̆OC/TNṿ8.4Ñ0.5̆POC/TNṿҹ9.2Ñ0.8̆

ԋ ҉ Ȃ ҉̆DOC/TN ṿ̂21.2̃₮ 7 ᴍ S8 ̆

S12β Ӟ ṿ№ ̆ ᵣ҉ ̂p=0.573̃̆DOC/TNᵞṿ № ԍ P̕OC/TN

ṿ̂22.7̃№ 4 ᴍ S12̆ ҍ ̆7 ᴍ S3̆S8 ᵝȁ10ᴍ ₃Ӎ

ᵝ ₮ ṿ̆ ᵣ҉ ̂p=0.090̃̆ № POC/TNᵞṿ̂ 3̃ Ȃ 

ŭ13CDOC № ҹ-30.45~-22.85ă, ṿ-27.26Ñ0.31ă̆ŭ13CPOC № ҹ-30.68~-22.15ă̆

ṿ-27.40Ñ0.34ă̆ҍӊ ̆ŭ13CDICҍŭ13CPIC ₮ Ẓ ᵝ Ḥ ̆ŭ13CDIC

№ ҹ-20.48~-2.44ă, ṿҹ-9.74Ñ0.67ă̆ŭ13CPIC№ ҹ-8.72~-1.56ăӊ , ṿ-4.82Ñ 

0.31ăȂ № ̆4 ŭ13CḤ ҉ ̂p>0.05̃̆Ҍ S4 ᵝ

ŭ13CDOC№≢№ ṿҍ ṿ̆ŭ13CPOC ṿ₮ S2 ̆ ṿ₮ S4

̆13CDICҍŭ13CPIC S2ȁ S10 ṿ ῒ ̆4 ŭ13CḤ ṿ

S4 ᵝ ₮ ṿ̂ 4̃ Ȃ 

2.3 Ғ  
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̂C1~C6̃ ŭ13CҍC/Nṿ̆⅞ ᵬҹ ᾝӊѿ̆ ṿ 1Ȃ

Ӌ ҍ [31-32]̆ ῒ ᵣҬPOCҍDOC ῤ Һ

ᾝ ҹ̔ ȁ ȁ ȁ C3̆ ᾝṿ 2Ȃ 



 

 

 
 3 Ӌ ᵣDOC/TNҍPOC/TN№  

Fig. 3 Temporal and spatial distribution of DOC/TN and POC/TN in Lake Ulansuhai 

 

 

 4 Ӌ ᵣŭ13CDOCȁŭ13CPOCȁŭ13CDOCҍŭ13CPIC №  

Fig. 4 Temporal and spatial changes of ŭ13CDOC, ŭ
13CPOC, ŭ

13CDOC and ŭ
13CPIC in Lake Ulansuhai 

 

DIC ̆ DIC ᵝ ץ ῒ ῒ̆Һ ֜ ȁ

ȁ ȁ ῀ ᾣ ᵬ ̆ ӊ ̆ Ӟ

Ӌ DIC ӊѿ̆ ԅҍӋ 6 ŭ13CDICṿ̆ᵬҹ

DIC ᾝӊѿ̂ 1̃ Ȃ ᵝ ῏ ץ Ӌ [37-38]̆

DICᾝ ҹ ȁ ȁ ֜ ꜚ4 ̆ ᾝṿ 3Ȃ 



 

 

1 ȁ ȁῇ ȁ ȁӜ ȁ C/Nҍŭ13Ĉ Ҭҹ҈ҩ ᴍ ṿ¤ ‰ ̃ 

Tab.1 C/Nҍŭ13C in The Main Channel, The Tongji Channel, The Eighth Drainage Channel, The Changji Channel, The Nineth 

Drainage Channel and The Taboo Channel (the table shows the average of three months) 

 ŭ13CDOC ( ă) DOC/TN ŭ13CPOC (ă) POC/TN ŭ13CDIC (ă) ŭ13CPIC (ă) 

C1 -25.74Ñ2.33 7.2Ñ0.2 -25.82Ñ1.63 10.1Ñ0.5 -12.26Ñ0.38 -4.80Ñ0.53 

C2 -25.46Ñ1.06 9.8Ñ0.7 -24.71Ñ0.71 12.6Ñ0.9 -11.37Ñ0.40 -8.73Ñ0.42 

C3 -25.88Ñ1.74 7.6Ñ1.3 -25.58Ñ0.71 7.7Ñ1.6 -10.77Ñ0.16 -2.33Ñ0.11 

C4 -27.60Ñ0.81 8.2Ñ0.1 -25.73Ñ0.34 7.5Ñ0.6 -5.45Ñ1.01 -4.98Ñ0.52 

C5 -27.65Ñ0.64 12.1Ñ0.4 -27.45Ñ1.68 8.4Ñ0.4 -12.23Ñ1.35 -9.03Ñ0.61 

C6 -25.31Ñ0.78 8.3Ñ1.1 -26.08Ñ0.32 10.8Ñ0.2 -10.23Ñ0.60 -7.12Ñ0.87 

2 POCDOC ᾝ C/Nҍŭ13C 

Tab.2 C/N and ŭ13C of end members of POC and DOC 

ᾝ ŭ13C (V-PDB, ă) C/N 

 -28 ~ -24 7~13 

[33] -42 ~ -24 5~8 

[34] -30 ~ -16 12~30 

C3[35-36] -30 ~ -23 >18 

3 DICᾝ ŭ13Cṿ 

Tab.3 Stable Inorganic Carbon Isotope (ŭ13CDIC) end member Values.  

ᾝ ŭ13C (V-PDB, ă) 

* -13 ~ -5 

[39] -13 ~ 6 

֜ [40] -15 ~ 8 

ꜚ[41] -26 ~ -18 

 

2.4 ᵩ ⅎ  

Ӌ ᵣ ̂ 5̃ Ȃ ᵣTN № ҹ0.44 mg/L~2.79 mg/L̆ ṿ

1.44Ñ0.11 mg/L̆ № T̆N ҉ ̆p ҉ ̂1.75Ñ0.14 mg/L̃

₮ ԍ ̂1.07Ñ0.10 mg/L̃ ̂p=0.027̃Ȃ ̂WT̃ 7 ᴍ ԍῒ ңҩ ᴍ̆

ᵖ ҉Ҍ ̆ ↕ ₮ľ ̆ Ŀ № ̂p=0.012̃̆Ӌ

0.8 m̆ 2.3 mȂCODҍNO3-N↕ № ̆ԋ 4 ṿ ԍ7 10

ȂChl-aҍTLI ҉ ̆ᵖ ҉ ҹ ȁ № ̆Ӌ TLI

ṿҹ47.54Ñ0.86̆ ᵣ ԍҬ Ῑ ̆ ҍ № ᵝ₮ Ῑ Ȃ ᵣTPȁDOȁpHȁ ȁ

SPMȁNH4+-NҍNO2-N ῤ Ȃ 

3  

3.1 ӑ ᵩ ⌡ 

№ Ҭ̆ҩ≢ ₮ԅ ᾝ ̂ 6ã̆ ԍ ᾝ

Ҍ ̆ ŭ13C C/N ∞≢ [42]Ȃҹ ҉ץ ̆ ѿ

Ҍ׆̆ ᾝ ̆ № Ȃ Ҍץ ᾝ

C/N ŭ13Cṿ Ҭ ῒ Ḡ ҹᶭ
[43]Ȃ Ҍ ҩ ̔ ᾝ ᵝ ̂ ᵝ № ת

└ ȁ̃ ᾝ ̂ ѿ ᵝ ṿ ȁ ᵝ ᴆ ̃

ץ ᾝף Ҍ ̂ ῃ ̆ ᾝ ̆ ֽ ף ѿ ̃Ȃ



 

 

ҹԅ⁞ ᵝ Ҍ ̆ ᶏ Ӌ ̆ Ҍ ᾝ

ԅҤ ̔ ԍ╠ֲ ԍӋ Ҍ ŭ13Cṿ ҹ ῀ғ ̆ Ҭ

ԅӊ╠ ̆ ̆Ӌ ᵬҹῖ ̆ҍ ֜
[27]̆ ֓ ᴪ ҹ ῤ ᶫҌ ̆ ԅῒ ̆ ̆

ԅӋ ῤ ȁ C3 ̆

⌠ Ҭ̂ 2̃ Ȃ 

 

 5 Ӌ  

Fig. 5 Temporal and spatial changes of water quality and physicochemical parameters of Lake Ulansuhai 

 

Ӌ DOC Ҭ№ ᾝҬ D̆OC ᶛ׆ ᶭ ҹ ̂72%̃ȁ

̂15%̃ȁ C3̂7%̃ҍ ̂6%̃ȂӋ 4 DOC ץ ҹҺ̆7



 

 

ץ10 ҹҺ̂ 6̃ ̆Ҍ DOC ᾝ Ҍ Һ ԍ ῀̂ ̃

Ȃ4 Ӌ ҍ ӊ ֜ ̆ ᴆᶏ ῀ Ҍ

Һ ׆̆ € ԅ DOC [44]̆ ̆4 ᴍ ԍ — ̆ — ̆ ᵣ

̆ ȁᾣ ҹ ᶫԅ ᴆ̆ Ҭᴪ
[45]̆ ѿ ̆ҍῒ DOC ̆ ῀ ̆ ҩ

ҹ ₮Ȃ 7 10 ӞҌ ꜚ̆ 4 ᴍ ̆ᵖ ңҩ ᴍ ԍ῾ҙ

῏ ̆ ῾ҙ ̆7 ῾ᵬ ̆ ̆ ̆

ꜚҬ̆῾ Ҭ ȁ῾ ץ Ҭ ῀ ῀Ӌ [44]̆ ֓

Ҭ ү DOC̆ ᶏ ᾝ Ӌ DOC Ҭ Ȃ10 ῾ᵬ ῀

̆ᵖׅ № ꜚ̆Ӟᴪ ῀Ӌ Ȃ ӊ ̆Ӌ ᵬҹ

ѿҩ ̆ῒ ῤү Ӟᴪ ף ₮ѿ DOC̆ᵖ

Ҭ ῀̆ῒ ̂ 6̃ Ȃ ῤ DOC №

̆ S8 ᵝҍ S4 ᵝץ ̆ῒᵩ ᵝ DOC ᶛ ԍ70%̆ S8

ҍ S4 ᶛ ῒ ᵝ ̆ᵖ ῒ ׅ ᶛȂ

̆DOC Ҭ ᶛ ῒ ̆ ѿ ԅӋ

ᵬҹ ̆ῒ ̆ Ӌ ӊѿ̆ᵖӞ ԅ

Ȃ 

 

 6 Ӌ DOC ҍ .̂ ã C/Nҍ ᵝ ̂̕b̃ 4 ᾝ DOC ῤ ᶛ̕

̂c̃ ȁ̂d̃ 4 ᾝ ᶛ̂ ף ‰ ̃ 

Fig. 6 Qualitative and quantitative analysis of DOC sources. (a) Scatter plot of C/N ratio and carbon isotope; (b) Annual average 

contribution ratio of four contributing end-members to DOC; (c), (d) Contribution ratios of the four contributing end-members at each 

sampling site (white solid lines represent error bars) 

Ӌ ᵣ POC ҹ ҍ ҹҺ̆ ̆ῒ ᶛ



 

 

׆ ⌠ ᶭ ҹ ̂39%̃ȁ ̂34%̃ȁ ̂15%̃ҍ C3 ̂12%̃̂ 7̃ ̆

Ҍ POC ᾝ Ҍ Һ ԍ∆ ֟ⱬҍ ῀̂ ̃ Ȃ4

ᴍ ᵝ₃Ӎ Ҭ ᾝҬ̆ Һ ԍ ѿ 7 ҍ 10

̆ ԍῒ ᶛ̆ῒ ̆ ԍDOC̆ POC

ȁ [46]Ȃ ғΐ ̆ ֓ ᴆҊᴪ ᵣ̆

ῒ ̆ῒᶏ ץ ⌠ Ҭ̆ ҹ POC [47]Ȃ7

10̆ ῾ҙ ꜚ ⱴ▲̆ Ӌ POC ᶛ ̆ѿ ̆ Ҭ POCᴪ

῀Ӌ ̆ ⱴ ῤ POC ̆ ѿ ̆ Ҭ ’ᴪ ⌠

̆ Ҭױ Ῑ ᴪ┬ ̆ ֓ Ҭᴪ ₮ѿ POC[6]̆

׆ 7ȁ10ңҩ ᴍ̆POC₮ ԅ № Ȃ ̆ Ҭ̆

ȁ C3ᵬ ᾣ ᵬ CO2 Ҭ̆ ‹ץ ᵣ ᶫOC[48]̆

ῤ C3 ̂ 4.5̃Ȃ 

 

 7 Ӌ POC ҍ .̂ ã C/Nҍ ᵝ ̂̕b̃ 4 ᾝ POC ῤ

ᶛ̂̕c̃ ȁ̂d̃ 4 ᾝ ᶛ̂ ף ‰ ̃ 

Fig. 7 Qualitative and quantitative analysis of POC sources. (a) Scatter plot of C/N ratio and carbon isotope; (b) Annual average 

contribution ratio of four contributing end-members to POC; (c), (d) Contribution ratios of the four contributing end-members at each 

sampling site (white solid lines represent error bars) 

ῤ POC № ̆ῒҬ̆S1ȁS4ȁS6ȁS10S11 ץ

ҹҺ̆ ᶛ ȂS1҉ץ60% ᵝԍ ᵝ̆ ᵣҹ ̆

̆ғ ׆ ῀̆ ҍ ̆Һ Һ

POC ̕S4ȁS6ȁS10ҍ S11βԍ ҍ ̆

Ҭᴪ Ῑ ̆ ̆ῒӞᴪ № ᵬ ̆ ᵣ ѿ֓

̆ ֓ ᵬҹץ Ῑ ̆Ḇ [49][50]ȂS2ȁS3ȁS8 S9

ץ ҹҺ̆ ֓ ᵝ№ ҍ ̆ ׆ ῀Ӌ ῒ̆Ҭ POC



 

 

Ả ̆ Ҭ̆ Ả ̆ ԅ

ҍ POC ԍ ᶛ ⱴȂPOC ԍ DOC ҹ ̆ῒ ҍ

ῤ ∆ ֟ⱬ῍ ̆ ᵣ ҹῤ Ȃ 

3.2 ӑ ᵩ ⌡ 

4 ᴍ ŭ13CDICṿ̂-14ă~ -2ẵ׃ԍ ֜ ῤ̂ 8ã̆ ԍ ᵝ

ԋᾝ ̆Ӌ 4 DICҺ ҹ ̂ ᾝ Ã ֜ ̂ ᾝ B̃ ̆

№≢ҹ92.7%7.3%̆ ̆ ῤ DICҺ ᶫ̆

Ҭ ̂ ̃ № Ҭ̆ ᵬ OC ҹCO2 ⌠ ᵣҬ
[51]̆ ѿ ҹDICҺ ӊѿȂ 7 ᴍ̆ ⌠ ̆ №DIC

῀Ӌ ⱴӊ Ῑ ̆ ⱴ[52]̆ῒ

ᵬ CO2 ⱴ ᵣҬ [53]̆DICҺ ҹ ꜚ̆ №≢ҹ

74.1%25.9%Ȃ 10ᴍ̆ ̆ ֜ ҹ DIC ӊѿ̆ ԍ

Ӌ ᵣҬPCO2 ԍ ̆ ԅ ῤ CO2[44]̆ ֜

№≢ 71.9%28.1%ȂDIC Ҍ ₮ ̆ ̆ ȁ

ꜚҍ ֜ Ӟ ῒ ̆ ԅӋ DIC Ȃ 

 

 8 Ӌ DIC №  

Fig. 8 Characterisation of DIC sources in Lake Ulansuhai 

Ӌ ŭ13CPICҍ ŭ13CDIC ῏ ̂ 7b̃̆PIC ҉ ԍῤ ȂPIC

Һ Ҭ ᵣῤ [54]̆ Ҭ

ᴪ ῤ PIC֟ ̆p ԋ └Ҍ ̆֟ PIC Ӟ [55]Ȃ ᵣ

≠ԍPIC ̆ ᵣҬCO32
ʛ

PICҺ ̆ PIC Ҭ ֟

ᵝ № ̆ ‗ ԅ ᵣҬ ῤ PICᴪ ᵣҬ DIC ᵝ Ḥ ̆

ᴪ ң ῏[56]Ӟ̆ ̆ ᵣҬPICҹ ̆ ᵣҬPIC ᵝ Һ DIC

ᵝ └Ȃҹԅ ѿ ̆ ױ ԅPIC ҍC/Nȁŭ13CPICҍŭ13CDIC ῏ ̆

PIC C/N⁞ ⱴ̂ 7ãғŭ13CPICҍŭ13CDIC ῏῏ ̂r=0.62, p<0.01̃̆

Ҭ ҹῤ ̆PICᴪ ῤ ֟ ̆ ғPICβ Ḥ

҉ ԅ ᵣҬ DICᵝ Ḥ ȂӋ ᵣpH ṿҹ8.16Ñ0.46̆ Ḇ CO32-

̆ ⱬ ᴆ̆ғPIC ṿ ҍ pHȁ ∆ ֟ⱬ ҉

̂ 7 c, d̃̆ ԍ ᾣ ᵬ CO2 pH Ḇ ꜚ[54][56]Ȃ

̆ ҬPICҹ ̆ῒҺ ҹ ῤ ᵝ Ẓ ̆

ԍ ᵝ ṿѿ ҹ0ă [57]̆ Ӌ ᵣῤ ŭ13CPIC№ ҹ-8.72ă 

~ -1.56ă̆ ṿ-4.82Ñ0.31ă̆ҍ PICβ ̂ 0ẵ ҹẒ ̆ ѿ

ԅ Ӌ ῤ PIC ᵣҬPICҺ ӊѿȂ 














